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IMosicuuTeILHAS 3aIMCKA
BBenenue

Ocnamenne 001me0o0pa3oBaTENbHBIX MIKOJ COBPEMEHHBIM AHAJIOTOBBHIM M LU(MPOBBIM 00OpPYJOBAHUEM SIBIISCTCS MaTEpUAIbHOM
0a3oi peanuszauun PenepanbHOr0 IoCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa. OTO OTKPBIBAET HOBbIE BO3MOXKHOCTU B YPOUHOW U
BHEYPOYHOH, BHEKJIACCHON NIEATELHOCTH U SBISETCS HEOTHEMJIEMBIM yCIOBHEM (DOPMUPOBAHUS BHICOKOTEXHOJOTHYHOW CpeJibl IKOJbI, €3
KOTOPOH CJIOKHO MPEACTaBUTh HE TOJIBKO MpOQMIbHOE 00y4YeHHe, HO U COBPEMEHHBIM 00pa3zoBaTebHbII Ipolecc B LeioM. Paspacraercs
MoJIe B3aMMOJICHCTBHSI YYCHHKA M YUUTENs, KOTOPOE paCIpOCTPaHSETCS 3a CTEHBbI IIKOJBI B pEATbHBIA W BHPTYAIBHBIA COIUYM.
Hcnonp3oBanne yueOHOTO 000pYyIOBaHUSI CTAHOBHUTCS CPEICTBOM OOECIEUEHUS STOrO B3aHMMOJACUCTBUS, TeM Ooyiee B YCIOBUSAX OOyYCHHS
IpeaMeTy Ha yrilyOJIEHHOM ypOBHE, IpEANoiaraeMoM popuinzanneit ooydeHus.

Beicokast cii0’kHOCTh pabOThI ¢ COBPEMEHHBIM LIU(POBHIM, 0OecrieueHre ero paboTocrnocOOHOCTH, HEIOCTATOYHOCTh METOINYECKOTO
obecriedeHnss — BCE ATO 3a4acTyr0 BCTYNaeT B MPOTUBOPEYHE ¢ HEJOCTATOYHOCTHIO MH(POPMALIMOHHBIX U HHCTPYMEHTAIBHBIX KOMIIETEHIINH
nenarora. Pazpemenne JaHHOTO KOH()IMKTa BO3MOYKHO B MTPAKTHYECKON JESITEIHHOCTH, B BHIIOJHEHHH JEMOHCTPAIIMOHHBIX U JIA00OPATOPHBIX
paloT, opranuzaum J1abopaToOpHOro HIKCIEPUMEHTA, B OPraHU3aALMH TPOEKTHON U y4eOHO-HUCCIIEJ0BATENIbCKOM 1eATEIbHOCTH 00yYarOIUXCsl.
B mnpomecce skcrepuMeHTaNbHOW pabOTHl ydamipecs NpUOOpETalOT ONBIT IMO3HAHHMA PEaTbHOCTH, SBISIFOIIMICS BaXHBIM OSTAarioM
dopmHpoBaHUsS Y HUX YOEXKIEHHH, KOTOpble, B CBOIO OYE€pelb, COCTABJIAIOT OCHOBY HAyYyHOIO MHMpPOBO33peHMs. B To ke Bpems
oTpabaThIBaeTCs METOAMKA TOCTAaHOBKH OJKCIEPUMEHTa. TeMaThka paccMaTpHBA€MbIX OSKCIIEPHUMEHTOB, KOJIUYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKType NpPUMEpPHOW 00pa3oBaTeIbHON MPOrpaMMBbl MO OWOJIOTHH, cojepkaHuio dDexepaTbHOTO TOCYAapCTBEHHOTO
obpazoBarensHoro crangapra (PI'OC) ocHoBHOTO 00111eT0 00pPa30BaHMSL.

[TocraBnsieMble B IIKOJIBI COBPEMEHHBIE CPEICTBa OOydYeHHs, B paMKax NpoekTa mneHTpa «Todka pocra», comepkaT Kak yxke
U3BECTHOE 000pyI0BaHKE, TaK W MPUHIMITHAIEHO HOBOE. [Ipexe Bcero, 3To mupoBbie 1adopaTopuu ¢ HAOOpaMHu JaTYMKOB, TTO3BOJISIOIINE
POBOJUTh M3MEPEHHs (U3MUYECKHX, XUMHUYECKUX, (DU3MOIIOTUYECKUX IapaMeTPOB OKpYXKAIOMIeW Cpeasl W OpraHu3MoB. B OCHOBY
00pa30BaTeNbHON MPOrpaMMbl 3aJI0KEHO MpUMeHeHHe HuGpoBbIX JabopaTropuil. PaccMoTpeHHble B MOCOOHMU OMBITHI MPONLIN IIUPOKYIO
anpoOarro. MHOTOJIETHSST TPaKTHKa HCIOJIh30BaHUS IH(PPOBBIX JTA00OPATOPUH M MHUKPOCKONMYECKOH TEXHWKH B IIKOJIE TTOKa3aja, 4To
COBPEMEHHBIC TEXHHUYECKHE CpeICTBa OOyYeHHS HOBOTO IIOKOJICHHS ITO3BOJISTIOT JIOOWUTHCS BBICOKOTO YPOBHS YCBOCHHS 3HAHWH,
(GOpMHUPOBAaHUS MPAKTHYECKIX HABBIKOB OMOJIOTHUYECKUX HCCIIEOBAHUH, YCTOWYMBOTO POCTA TIO3HABATEILHOTO HHTEpECca IKOJIBHUKOB U, KaK
CJIEZICTBHE BBICOKOT'O YPOBHS y4eOHOW MOTHBAITUH.

IHean ¥ 3ax1aun

® peaiu3alys OCHOBHBIX 00111€e00pa30BaTENbHBIX MPOrpaMM M0 Y4eOHBIM IIpeIMeTaM eCTECTBEHHO-HAay4YHOI HaIlpaBJIEHHOCTH, B TOM YHCIIE
B paMKax BHEYPOUHOH JEATEIbHOCTU 00YJaIOIINXCS;

® pa3paboTKa M peanu3alys pa3HOYPOBHEBBIX JOMOJIHUTEIBHBIX 001I€00pa30BaTENbHBIX MPOrPaMM €CTECTBEHHO-HAyUYHOW HAIPaBICHHOCTH,
a TaK)K€ MHBIX IIPOTpaMM, B TOM YHCJIE€ B KAHUKYJISIPHBINA IEPUOLT;

® BOBJICUCHHC yHAIIUXCA U MEJArOrNYCCKHUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBbHOCTD,



® OpraHu3als BHEYYEOHOH NEATENbHOCTH B KAaHUKYISIPHBIM Mepuoj, pa3paboTka M peainu3alus COOTBETCTBYIOIIUMX 00pa30BaTENbHBIX
porpaMM, B TOM YHCIIE JUIs JJarepeid, OpraHn30BaHHBIX 00pa30BaTEIbHBIMUA OPTaHU3AMSAME B KAHUKYJISIPHBIA IEPUOT;

® [IOBbIIIEHHE NPO(YECCHOHAIBHOIO MAaCTepPCTBA IEAArOrMYECKUX pPaOOTHUKOB LIEHTPA, PEAIMU3YIOIIMX OCHOBHBIE U JOINOJIHUTEIbHBIE
0011e00pa3oBaTesIbHbIE IPOrPaMMBI.

Co3nanne nentpa «Touka pocray mpeanoyaraeT pasBuTHe 00pa3oBaTeIbHONM HHPPACTPYKTYPHI 00111e00pa30BaTeIbHON OpraHu3alu, B TOM

YHcIIe OCHAICHUE 001e00pa30BaTeIbHON OPTaHU3aIHH:

e 000pyIOBaHUEM, CPEICTBAMH OOYYEHHS W BOCIHMTAHHUS I W3y4eHHs (B TOM YHCIIE SKCIEPUMEHTAJIBHOI0) IMPEAMETOB, KYpPCOB,
JUCLMIUIMH (MOAyJieH) eCTECTBEHHO-Hay4YHOH HaIlpaBIE€HHOCTH IpPHU pealu3allud OCHOBHBIX OO0II€00pa30BaTENbHBIX MPOrpaMM U
JOTIOJTHUTEIBHBIX 00IIe00pa3oBaTeIbHBIX MPOTPaMM, B TOM YHCIE IS PACIIMPEHHs COACpPKaHHUA YYEOHBIX NpeaMeToB «DH3UKay,
«XuMusa», «buoaorus»;

e 000OpyIOBaHUEM, CPEICTBAMH O0YUYEHHUS U BOCIIUTAHMS JUIs peaiu3aliiy IPorpaMm JOMOIHUTEIBHOTO 00pa30BaHusl €CTECTBEHHO-HAYyYHON
HalpaBJIeHHOCTEH;

® KOMITBIOTEPHBIM U HHBIM 000PY/IOBaHHEM.

CoBpeMeHHbIE SKCIIEPUMEHTAbHBIC UCCIIEIOBAHUS IO OMOJIOTHH YK€ TPYJHO MPEACTaBUThH 0€3 NCIOIh30BAHUS HE TOJILKO aHAJOTOBBIX, HO
U(POBBIX U3MEPUTENBHBIX TpuOopoB. B denepanbHom rocymapcTBeHHOM oOpazoBarenbHoM ctanpapre (OI'OC) mpommcaHo, 9YTO OIHUM U3
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUA, MPUOOPETAEMBIX yJAlIUMHCS TOJKHO CTaTh YMEHUE «IIPOBEJCHMS OMBITOB, IPOCTHIX 3KCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHUM, IPSAMBIX U KOCBEHHBIX U3MEPEHUH ¢ HCII0JIb30BAaHHEM aHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHUOOPOBY.

VY4eOHbIi IKCIIEPUMEHT MO OMOJIOrMH, MPOBOJMMBIM Ha TPaJWLMOHHOM O0OpYyIOBaHUM, 0€3 MpUMEHEHUs LU(POBBIX JabopaTtopuii, He
MOJKET MTO3BOJIUTH B MTOJHON Mepe pelInTh BCE 3a7jaui B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PSA0M NPHYUUH:
® TPAIWIIMOHHOE IIKOJEHOE OOOpYy/IOBaHWE W3-32 OTPAHWYCHUS TEXHUYECKHX BO3MOXKHOCTEH HE TO3BOJIIET TPOBOJUTH MHOTHE

KOJINYECTBEHHBIE HCCIICIOBAHUS;
® JUIUTENBHOCTh MPOBEICHUS OMOIOTNYECKUX HCCIIEJOBAaHUI HE BCera
® COIJIacyeTcs ¢ JJUTENbHOCThIO YUeOHBIX 3aHATHI;
® BO3MOYKHOCTH IPOBEJICHNUS MHOTHX HCCIIEIOBAHUI OIpaHUYMBACTCSA TPEOOBAHUSAMH TEXHUKH O€30MaCHOCTHU U JIp.

[udposas maboparopuss TONTHOCTBIO MEHSET METOJUKY ¢  COJEpKAaHWE OKCIIEPUMEHTATbHOW JEeATETBbHOCTH M pemaer
BbILIETIEpeUnclIeHHble poOieMbl. IIIMpokuil crexkTp AaTYMKOB MO3BOJSIOT Y4YaIIMMCS 3HAKOMUTBCS € TapamMeTpaMu OHOJIOTHYECKOTOo
HKCIIEPUMEHTa HE TOJBKO Ha KAa4eCTBEHHOM, HO M Ha KoJmdecTBeHHOM ypoBHe. LludpoBas maGopaTopus Mo3BOJISET BECTH IITUTEIBHBIN
HKCHEPUMEHT JaXKe B OTCYTCTBUU SKCIIEPUMEHTATOPA, a YaCTOTA MX U3MEPEHUI HEMOIBIACTHA YeIOBEYECKOMY BOCTIPUSITHIO.

B nporniecce popmupoBaHus SKCIIEPUMEHTATBHBIX YMEHUH YUEHUK 00y4aeTcsl MPeCTaBIsATh HHQOPMAIIO 00 MCCIEJOBAHUN B YETHIPEX
BUJIAX:

e B BepOATbHOM: ONUCHIBATh HKCIEPUMEHT, CO34aBATh CIOBECHYIO MOJENb 3KCIEPUMEHTa, (PUMKCHPOBATh BHMMAHUE HA H3MEPSIEMBIX
BEJIMYMHAX, TEPMUHOJIOTHH;

® B TaOJIMYHOM: 3aIOJHATH TAOIMIBI JaHHBIX, JIGKALIIMX B OCHOBE IMOCTPOCHUS IrpadUKOB (IIPU 3TOM Yy YYalUXCS BO3HUKAET MEPBUYHOE
npejcTaBiIeHre 0 MacTabax BEIUYHH);



® B rpaduuecKoOM: CTPOUTH IpadUKH MO TAOJUYHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH IEPEX0Ja K BBIABIKEHHIO THUIIOTE3 O XapakTepe
3aBHCUMOCTH MEXIY BEIMYMHAMH (IIPU STOM YUHTENb MMOKA3bIBAET MPEHMYILECTBO B BH3YyaIM3allUU 3aBUCUMOCTEH MEXIY BEIMYMHAMHU,
HarJSJHOCTh M MHOTOMEpPHOCTH); B BHJIE MAaT€MaTUYECKUX YypPaBHEHUM: J1aBaTh MaTeMaTUYECKOE OINMCAHHWE B3aUMOCBSI3U BEJIHMYUH,
MaTeMaTHuecKoe 0000IIeHue.

* (bopmupoBaHHe HCCIEI0BATEILCKIX YMEHUN yYalIuXcs, KOTOPbIE BRIPAXKAIOTCS B CICAYIOIINX IEHCTBUSAX:

1. ompenenenue npoodIEMBI;

MOCTaHOBKA MCCIIEIOBATENILCKOM 3a/1auu;

IUTAHUPOBAHKE PEIICHUS 33/1a4H;

MIOCTPOEHUE MOJIETIEH;

BBIJIBUKCHUE TUTIOTE3;

SKCIIEPUMEHTANIbHAS IPOBEPKA TUIIOTE3;

aHAJIU3 TaHHBIX YKCIIEPUMEHTOB WU HAOIIOCHHIA;

8. (hopmynmpoBaHUE BHIBOJIOB.

[Tocnemnue roapl y ydamuxcs HaOMr0aeTCss HU3Kash MOTUBAIMS M3YUEHUSI €CTECTBEHHO-HAYYHBIX JUCHUIUIMH M KaK CIEJCTBHE NaJleHUE
KauecTBa 00pa3oBaHUA.

[TocraBnsieMbie B IIKOJBI COBPEMEHHBIE CpPENICTBA OOYYEHHs, B paMKax MpoekTa «Touka pocTa», colepkaT Kak YK€ XOpPOIIO W3BECTHOE
00opy/Zi0BaHHUE, TaK U MPUHIMIUAIBHO HOBOE. DTO IU(POBBIE TaOOPATOPUH U JTATUUKOBBIE CUCTEMbI. B 0CHOBY 00pa3oBaTeibHOI MpOrpaMmbl
3aJI0KEHO TpUMEHEHHEe NHQPOBBIX Nabopatopwii. TemaTHka NPEIIOKEHHBIX OSKCIEPUMEHTOB, KOJIUYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType HpHUMEpHOW 00pa3zoBaTEeNbHON MporpaMmbl MO OMOJIOTHH, cojepx)aHuio PenepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
crarnapta (PI'OC) ocHOBHOTO 00111eTO 00pa30BaHUs.

PaccMmoTpeHHBIE B TOCOOMH ONBITHI MPOILIHN MHUPOKYIO anpoOariiio. MHOToaeTHsSI MPaKTHKa UCTIOIb30BaHUS XUMUYECKUX Mprbdopos, LIJI
B IIIKOJIE TTOKAa3ajia, YTO COBPEMEHHBIE TEXHHUYECKHE CPEACTBA OOYUECHHUSI HOBOTO TIOKOJICHUS MO3BOJISIOT TOOUTHCS BBICOKOTO YPOBHSI YCBOCHUS
yueOHOro Marepuaina, YCTOMUMBOIO pOCTa MO3HABATEIbHOI'O MHTEpEca IIKOJbHUKOB, T.€. MPEOA0JETh T€ MPOOJIEMBbl, O KOTOPHIX TaK MHOTO
TOBOPST, KOT'/Ia pe4b 3aXOJUT O COBPEMEHHOM IIKOJIEHOM OHOJIOTMYECKOM 00pa30BaHMU.

MarepuanbHo-TexHHueckass 06a3a wneHTpa «Touka pocrta» BKIO4YaeT B cedd IUQpoBble JTabopaTOpuM, HAOOPHI KIACCHYECKOTO
000pyZ0BaHUs Ul MPOBEJCHHUS OMOIIOTUYECKOT0 MPAKTUKYMa, B TOM YUCIIE C MCIIOJIb30BAaHMEM MHUKPOCKOIOB. YUYHUTHIBasi MPAKTUYECKUNA OIBIT
MIPUMEHEHUS TaHHOTO 00OpYJOBaHMSI Ha ypoKax OMOJOTMH M B NPOEKTHO-HUCCIIEOBATENbCKON AESITENbHOCTH, CAENaH OCHOBHOM aKIIeHT Ha
ONMUCaHUM LU(POBBIX JabOpaTopuil M MX BO3MOXKHOCTAX. IIpu 3TOM 1udpoBsie nabopaTopuu B KoMIUleKTauuu «buonorusy», «Komorus»,
dusnonorus» comepkaT Kak WHIWBUAyaTbHBIC JAaTYMKH, TaK M MOBTOpsoiuecs (tabdin. 1). Ha3BaHus mocieaHWX B NMPHUBEIEHHON Ta0imIe
BbIJIeJIEHBl KypcuBOM. Hannuue moJoOHBIX MOBTOPSIOUIMXCS JATUYUKOB PACHIMPSET BO3MOXKHOCTH Iejarora Mo OpraHu3alui j1a0opaTOpHOTO
MpaKTUKyMa.

NoabkwN



Taoauua 1 JaTuukn niudpoBbIX JJa00paTOpHii N0 OMO0JIOrHH, DKOJOTHH U (hHU3HO0JI0THHU

Ne n/mn buonorus DKoJorus ®dusnonorus
1 BuiaxxHocTH BO31yxa BiaxxnocTtu Bo3yxa ApTepuanbHOro JaBieHUs
2 DIIEKTPOIPOBOIUMOCTH DIEeKTPONPOBOIUMOCTH [lynbca
3 OcBeléHHOCTH OcBeléHHOCTH OcBelEéHHOCTH
4 pH pH pH
5 TemnepaTypsl OKpyKaroIen cpebl Temneparypsl OKpyKaroIen cpebl Temmepatypsl Tena
6 Hurpar-nonos YacToThl IbIXaHUS
7 XJIOpUA-UOHOB Yckopenus
8 3ByKa OKI’

9 BitasxxHoCTH 1IOUYBBI Cunsl (3promerp)
10 Kucnopona
11 OnTH4eckoi IOTHOCTH 525 HM (KOJIOpUMETD)
12 Ontuyeckoit otHocTy 470 HM (KOJIOPUMETP)
13 MyTtHOCTH (TypOUAUMETD)
14 Oxkwucu yriepoaa

JlaTuuky U JOTMOJHUTENbHBIE MaTepUaIbl (MIEPEXOAHUKH, YYBCTBUTEIbHbIE SJIEMEHTHI, METOAMUECKHUE MaTeprabl, 3apsIHOE YCTPOHUCTBO U
Tp.) KOMILUIEKTYIOTCSI B KOPOOKH-UE€MOIaHbI.




YyeoHo — MeToAMYeCKU KOMIIJIEKT

» Ilporpamma OCHOBHOTo oOmero oOpazoBanust 1o Ouonormu. 5—9 xmaccel. Aptopbel: B. B.Ilaceunuk, B. B.Jlartomms,
I. T. Isenos, 2016

> buonorus. bakrepun, rpudsl, pacterus. 5 ki.: yuaeo. st obmeobpazosar. Yupexnenuii . - B. B. Ilaceunuk. — M.. - [lpoda, 2016.

> buonorus. MHOroo6pasue NOKpeITOCEMEHHBIX pacTeHUH. 6 KII.: yuel. mis obmeoOpaszonar. yupexaenuid / B.B. [Taceunuk. — M.: [Ipoda,
2017.

> buonorus. XXusotHsie. 7 Ki1.: yueb. ans oOuieo6paszonar. yupexaenuii / B.B. Jlattomun, B.A. llankun. — M.: [Ipoda, 2017.

> buonorus. Yenosek. 8 kiI.: yueb. aiis obuieoopaszosar. yupexaenwnii / [1.B. Komecos, P.JI. Mam, U.H. bensie. — M.: [Ipoda, 2018.

> buonorus 9 kin.: yue0. mns oGmeobpazoBar. yupexaenuii / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, I'I. IlIBeno. M.:
[Tpocemenue, 2018

1) IlnaHupyeMble pe3yJbTaThbl 0CBOEHHUSI y4eOHOI0 MpeaMeTa.
1.1. JIu4HOCTHBIE Pe3yJIbTaThl

VYyamuecs: JOMKHbBI: — HCIIBITHIBATh YYBCTBO FOPIOCTH 32 POCCUIICKYIO OMOJIOTHYECKYIO HAYKY;
— CJIeIUTh 3a COOMIOICHUEM MIPaBUII ITOBEICHUS B IPUPO/IE;
— IIOHHUMATb OCHOBHBIC q)aKTOpI)I, OHpC)IGJ'IS[I-OHH/Ie B3aUMOOTHOIIICHHUA YC€JIIOBCKA U HpI/IpOI[BI;
— YMETh Pean30BbIBATh TEOPETUUECKUE TTO3HAHUS Ha TIPAKTHKE;
— TMOHMMATh IIEHHOCTH 3I0POBOTO U OE30MacHOTO 00pa3a KU3HU,
— MPU3HABaTh IIEHHOCTH JKU3HH BO BCEX €€ MPOSIBICHUAX  HEOOXOIUMOCTh OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHUS K OKPYXKAIOIIEH CpeIe;
— OCO3HAaBaTh 3HAYEHHE CEMBH B )KU3HHU YEJIOBEKA U OOIIECTBA;
— MPUHUMATH [IEHHOCTH CEMEHHOM KU3HU;
— YBOXHUTEIHHO U 3a00TIIMBO OTHOCUTHCS K YJICHAM CBOEH CEMbH;
— MOHUMATh 3HaYeHHEe 00yUYEeHHUS JIJIsl TTOBCEHEBHOM )KU3HU U OCO3HAHHOTO BBIOOpa mpodeccun;
— MPOBOAUTH PabOTy HAJl OIIMOKAMU /111 BHECEHUS! KOPPEKTUB B YCBalBaeMbl€ 3HAHUS;
— MPU3HABaTh MPABO KAKJOTO HA COOCTBEHHOE MHEHHUE;
— (hopMHpOBaTH YMOIMOHAITEHO-TIOIOKHUTEIFHOE OTHOIIICHHE CBEPCTHHUKOB K ceOe uepe3 ITyOoKoe 3HAaHUE 300JI0THYECKON HAYKH;
— MPOSBISATH TOTOBHOCTh K CAMOCTOSATEIHHBIM MOCTYIIKAM U IEHCTBUSAM Ha 01aro MpHpOIbI;
— YMETh OTCTaMBaTh CBOIO TOYKY 3PCHHUS;
— KpI/ITI/ILIHO OTHOCUTHCA K CBOUM HOCTyHKaM, HECTHU OTBCTCTBCHHOCTHD 3a UX ITOCICACTBUA,
— yMeTh CIyIaTh W CJBIIIATH JIPYroe MHEHWE, BECTH JHUCKYCCHIO, OTIEpUPOBaTh (DaKTaMH Kak JIS JOKa3aTeabCTBa, TaK WM JJIS ONPOBEPIKCHUS
CYIIECTBYIOIIETO MHECHHUS.



1.2.  MeranpeaMeTHbIe pe3yJabTaThl

Me:knpeaMeTHbIE IOHSATHS:

CUCTEMAaTU3UPOBaTh, COMOCTABIATh, aHAIM3UPOBaTh, 0000IIaTh M HUHTEPIPETHPOBATH HMHPOPMALIMIO, COAEPXKAIIYIOCS B  TOTOBBIX
UH(POPMAITMOHHBIX 00BEKTAX;

BBIICTISITh TJIABHYIO M H30BITOUHYIO HMH(OPMAIIMIO, BBIIOJIHATH CMBICIIOBOE CBEPTHIBAHUE BBIIEICHHBIX (DAKTOB, MBICIEH; MPEICTaBISTh
uH(GOPMAITUIO B CXKATOH clioBecHOU (popme (B BHJIE TUTAHA UM TE3UCOB) U B HAIVISTHO-CUMBOJIMYEeCKor (hopMme (B Buae Tabnwil, rpaguueckux cxem
U IMarpaMM, KapT MOHITHI — KOHIIETITyaJbHBIX IUarpaMM, OIIOPHBIX KOHCIIEKTOB);

3aIOJHATH U JOMOJHATE TAOIHIIBI, CXEMBI, TUArPaMMBbI, TEKCTHI

OBIIaJIcHHE OOYYaIOIUMUCS OCHOBAMH UYWTATENbCKOM KOMIIETEHILIMHU, MPUOOPETEeHNE HABBIKOB PadOTHI ¢ MH(pOpMaluel, ydacTue B MPOCKTHOM,
HCCIIEIOBATEIIbCKON ICATEIBHOCTH.

PervasituBubie YVY/I:

YMeHue caMOCTOATENBHO OMPEACATh 1eau 00yueHus, CTaBUTh U (HOPMYIHPOBATh HOBBIE 3a/1aud B yuyeOe U MO3HABATEIbHOU JEATENbHOCTH,
pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH MM03HABATENbHOM iedaTenbHOCTU. OOyUaronINiicss CMOXET:

aHAJIM3UPOBATh CYIIECTBYIOIINE U MNIAHUPOBATh Oyayline o0pa3oBaTeIbHbIC PE3yIbTaThI,

UACHTU(UIIMPOBATH COOCTBEHHBIE MTPOOJIEMBI M OTIPENENIATh TIIaBHYIO MTPOOIEMY;

BBIIBUTaTh BEPCUU PEUICHHS MPo0iIeMbl, OPMYIHPOBATh TUIIOTE3bI, TIPEBOCXUIIIATH KOHEUHBIN pe3yabTar;

CTaBUTh LIEJIb AESITEIbHOCTU Ha OCHOBE OIPEIEICHHON TPOOJIEMBI U CYIIECTBYIOLIUX BO3MOKHOCTEH;

dbopMynrpoBaTh yueOHbIC 33[]a4u KaK IIard JOCTHKESHHsI TOCTABICHHOH 11eNTU AeITeTbHOCTH;

00OCHOBBIBaTh 1I€JIEBBIE OPUEHTUPBI U MPUOPUTETHI CChUIKAMU HA IIEHHOCTH, YKa3bIBasi U 0OOCHOBBIBASI JIOTMUECKYIO MOCIIE10BAaTEIbHOCTD

11aroB.

YMeHue caMoCTOATENbHO IUIAHMPOBAaTh YT AOCTHIKEHMS 1I€Jie, B TOM 4MCJE albTepPHATUBHBIE, OCO3HAHHO BBIOMpATh Haubosee

3 peKTUBHBIE CIOCOOBI peIlIeH!s YUeOHbIX U MO3HABAaTENbHbIX 3a1a4. OOyJaromuics CMOXKeT:

OTIpe/IEeNATh HEOOXOAUMBbIE IEHCTBUE(s) B COOTBETCTBUU C YU€OHOM 1 NO3HABATEIbHON 3a/1aueii M COCTABIIATh AJITOPUTM UX BBIIIOJHEHHUS;

00OCHOBBIBATh U OCYIIECTBIIATH BIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHUs y4eOHBIX U TO3HABATENbHBIX 3a]1ay;

OTIpeIeNATh/HaX0AUTh, B TOM YHCIIE U3 MPEJI0KEHHBIX BApUAHTOB, YCIOBUS AJIsl BBIMOJIHEHUS yueOHOW U TTO3HABaTEIbHOMN 3a1a4H;

BBICTpanBaTh JKU3HEHHBIC TUTAHBI Ha KPAaTKOCPOYHOE Oymymiee (3asBISATh IIETIEBbIE OPUEHTHPHI, CTAaBUTh aJ€KBATHBIE UM 3a/Ja4d U

npejiararb IeHCTBUS, YKa3biBas 1 00OCHOBBIBAS JIOTHUECKYIO MTOCIIEA0BATENIbHOCT I11aroB);

BBIOMPATh U3 MPEUIOKEHHBIX BAPUAHTOB M CAMOCTOATENBHO UCKaTh CPEJCTBA/PECYPCHI JUIs PELICHHUs 3aa4l/ JOCTUKEHUS 11eJIH;

COCTABJIATH IUIAH pelIeHus IpoOeMbl (BBITOJIHEHUS TPOEKTa, MPOBEICHUS UCCIIEOBAHNSA);

OTIpeIETSATh OTEHITMAIBHBIEC 3aTPYIHEHHUS MIPH PEIICHUN Y4eOHOM U MO3HABaTeNbHOM 3a1a4K U HAXOJUTh CPEICTBA Ui UX YCTPaHEHUS;

OIHCHIBATh CBOI OMBIT, 0OGOPMIISIS €ro JUIsl Iepefad IPYruM JIIOASM B BUJIE TEXHOJIOTUHU PELICHUS MPAaKTUYECKUX 3aad OINpe/IeIeHHOTO

KJI1acca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUYaJIbHYIO 00pa30BaTebHYIO TPAEKTOPHUIO.

YMeHue COOTHOCUTH CBOM JECHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH JEATEIBHOCTU B IpoOLEcce
JTOCTHKCHUST PE3YIbTara, ONMPEACNITh COCOObI JEHCTBUIA B paMKax MPEIIOKCHHBIX YCIOBUN M TpeOOBaHWN, KOPPEKTHUPOBATh CBOU JICHCTBUS B
COOTBETCTBHUH € U3MeHsoIeiics cutyanneid. O0ydaronuiics CMOXKeT:

OTIpE/IETSATh COBMECTHO C TEJaroroM M CBEPCTHUKAMHM KPUTEPUU IUIAHUPYEMBIX PpE3yJbTaTOB U KPUTEPUU OLEHKU CBOEH Yy4eOHOM



NeSITeIbHOCTH;

CUCTEMAaTU3UPOBATH (B TOM YHCJIE BEIOMPATh IPUOPUTETHHIE) KPUTEPUHN TUIAHUPYEMBIX PE3YJIbTaTOB U OLEHKU CBOEH JEATENIHOCTH;

oTOMpaTh MHCTPYMEHTBI JUIsl OLICHMBAHMs CBOEH JIE€ATEIBHOCTH, OCYILIECTBIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH B pPaMKax
MPEUIOKEHHBIX YCIOBHUI U TpeOOBaHUM;

OLIEHUBATh CBOIO AEATEIBHOCTb, apIYMEHTUPYS IPUUUHBI TOCTHKEHUS WM OTCYTCTBHSI ITAHUPYEMOTO PE3YIIbTara;

HAXOIWTh JOCTAaTOYHBIE CPEACTBA JIJIsl BBITOJHEHNS YUEOHBIX JCHCTBUI B U3MEHSIOIIECIHCS CUTYAIlMU W/WIIM TIPU OTCYTCTBHH IJIAHUPYEMOTO
pe3yibrara;

paboTasi Mo cBoeMy IUIaHy, BHOCUTh KOPPEKTHBHI B TEKYIIYIO IESTEIbHOCTh Ha OCHOBE aHAIN3a M3MEHEHHWH CHUTYalluH Ui TOJy4eHHs
3aIUTAHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ybTara;

YCTaHaBJIMBATh CBSI3b MEX/1Y IOJTYYEHHBIMU XapaKTEPUCTUKAMU IPOAYKTA U XapaKTEPUCTUKAMU Mpoliecca JeATENbHOCTU U 10 3aBEPIICHUN
NeSITeIbHOCTH MpejylaraTh U3MEHEHUE XapaKTepUCTHK MIpoLecca I MOTY4YEHUs YIyUYIIEHHbIX XapaKTepUCTUK MTPOAYKTa;

CBEpSTh CBOM JICHCTBHSA C IETBIO M, IPU HEOOXOJMMOCTH, UCTIPABIIATH OUTHOKH CAMOCTOSTEIIBHO.

YMeHue oLleHUBaTh MPAaBUIBHOCTD BBINOJIHEHHsI yUeOHOI 3a/1au, COOCTBEHHbIE BO3MOXKHOCTH €e pelieHus. OO0yyaronuics CMOXeT:

OTIPEEIIATh KPUTEPUN TIPABUIIBHOCTH (KOPPEKTHOCTH) BBITTOTHEHUS y4eOHOM 3a1a4H;

aHAJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIEIO HHCTPYMEHTApUs /7S BHIIOJIHEHUS Y4eOHOM 3a1a4u;

CBOOOIHO TIOJIB30BaThCsl BHIPAOOTAHHBIMH KPUTEPUSMH OLEHKH M CAMOOLECHKH, MCXOIS W3 MW W UMEIOIIUXCS CPEACTB, pa3iuyas
pe3ynbTaT U CocoObl IeHCTBUM;

OLICHUBATh MPOAYKT CBOEH AEATEIbHOCTU IO 33aJaHHBIM W/MJIU CaMOCTOSTEIbHO ONPEICIIEHHBIM KPUTEPUSIM B COOTBETCTBUHU C LEIBIO
JESATENBHOCTH;

00OCHOBBIBaTh JIOCTHKMMOCTB 1I€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKM CBOMX BHYTPEHHUX PECYpCOB M JOCTYNHBIX BHEIIHUX
peCypCoB;

(uKCHpOBaTh U AHAJTM3UPOBATh TMHAMUKY COOCTBEHHBIX 00pa30BaTeIbHBIX PE3YJILTATOB.

Brnanenne ocHOBaMH CaMOKOHTpPOJIS, CAaMOOLIEHKH, MPUHATHS PEHIEHUH M OCYLIECTBICHHMS OCO3HAHHOIO BbIOOpa B yueOHOU H
no3HaBareabHON. OOyUYarOIUIAC CMOXKET:

HaOII0aTh M aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MIO3HABATEIbHYIO IEATEIILHOCTD U IEATENILHOCTD APYIHX 00y4aroluxcs B mpoliecce
B3alMOIIPOBEPKU;

COOTHOCHTD PeajibHbIE U IUIAHUPYEMBIE PE3YAbTaThl HHIUBUIYaJIbHON 00pa30BaTeIbHOM JesITeIbHOCTH U JeaTh BBIBOJIBL;

MIPUHUMATh pelIeHNe B ydeOHOM CUTYalluu 1 HECTU 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITENIEHO OTPENIeNATh IPUYMHBI CBOETO yCIieXa HIIM HEyClieXa U HaXOJUTh CIIOCOOBI BHIXO/A U3 CUTYalluU HEYyCIIeXa;

PETPOCHEKTUBHO OIPENeNsITh, KaKhe NEHCTBUS MO PELICHUI0 y4eOHOM 3ajjauyd WM HapaMeTpbl 3THX JAEUCTBUN MPHUBEIU K MOJYyYEHHIO
UMEIOILETr0Cs MPOAYKTa YUeOHOH e TeNbHOCTH;

JEMOHCTPHUPOBATh MPUEMbl PETYISIUN MCUXO(DU3HOIOTHUYECKIX/ SMOLMOHANBHBIX COCTOSHUM A AOCTHXkeHHs 3(ddekTa yCcrnoKoeHHUs
(ycTpaHEeHHs SMOIMOHAIBHON HampsHKeHHOCTH), 3¢ddekra BoccTaHoBIeHHs (OcnabiaeHus MPOsBICHUN yromieHus), 3(dexra akTuBU3AINH
(TIOBBIIIEHUS TICUXO(DHU3NOIOTHIECKON PEAaKTUBHOCTH).



IHo3HaBareabHble Y Y/l

YMeHue omnpenensTh MOHSATHS, cO37aBarTh OOOOIIEHWS, YCTaHABJIMWBATh AHAIOTHH, KIACCH(PHUIIMPOBATH, CAMOCTOSTEIHLHO BBIOMPATH
OCHOBaHHS M KpUTEPUH IS KiIacCU(pUKALlMK, YCTAaHABIMBAaTh IPUYMHHO-CIEICTBECHHBIC CBA3H, CTPOHUTHb JIOTUYECKOE pacCyXkJIEHue,
yMO3aKJItoueHue (MHAYKTUBHOE, IEyKTUBHOE, M0 aHAJIOTUH) U JeJ1aTh BBIBO/IbI. OOyUarOIIMIICS CMOKET:

e TOAOMpATH CIOBA, COMOAYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEACISIONINE €T0 MPU3HAKU U CBOWCTBA;

e BBICTPAMBATh JIOTUYECKYIO LIETIOUKY, COCTOAILYIO U3 KIIFOYEBOTO CJIOBA U COMOJAYMHEHHBIX EMY CJIOB;

e BBLIETATH OOIIMI MPU3HAK ABYX UIIU HECKOJIBKUX MPEIMETOB UJIH SIBICHUN U OOBACHATH UX CXOJICTBO;

e O0OBENMHATH MPEAMETH M SBICHHUS B TPYIIIBI 110 ONPEICICHHBIM MMPU3HAKaM, CPAaBHUBATh, KIACCUPUIIUPOBATh U 0000marh (akThl U
SIBIICHUS;

e BBIJICJIATH SIBJICHUE U3 OOIIETO psijia APYTUX SBIICHUI;

e OMpeAensiTh 00CTOATENbCTBA, KOTOPBIE MPEIIIECTBOBAIN BOSHUKHOBEHHIO CBSI3U MEXIY SBICHUSMHU, U3 3TUX OOCTOSTENILCTB BHIICTAThH
OMpEIEAIONINe, CIOCOOHBIE OBITh TPUYMHON JAHHOTO SIBJICHUS, BBISBIISTH IPUUUHBI U CJICJICTBUS SIBICHUM;

e CTPOUTH PACCYKACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSIM U OT YACTHBIX SBICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

e CTPOUTH PACCYKICHHE HA OCHOBE CPABHCHHUS IIPEIIMETOB U SIBJICHUH, BBIACIISS IIPH STOM OOIIHME MPU3HAKH;

e H3Iararh NOTYYEHHYIO HH(OPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1a4u;

e CaMOCTOSITEIBHO yKa3bIBaTh HA HH(POPMAIMIO, HYXKIAIOIIYIOCS B POBEPKE, MpeJiaraTh U MPUMEHATh CIIOCO0 MPOBEPKHU TOCTOBEPHOCTH
UHpOpMaIHy;

e BepOaIM30BaTh SMOLIMOHAIBHOE BIIEUATIEHUE, OKa3aHHOE Ha HErO UCTOUHUKOM;

e OOBSCHATH SIBICHUS, TMPOIECCHI, CBA3M M OTHOIICHHS, BBISBISEMbIE B XOJ€ IMO3HABATEIBHONW M HCCIEAOBATENBCKOW NEATEIBHOCTH
(MPUBOAUTE O0BACHEHUE C U3MEHEHHEM (DOPMBI TIPE/ICTABICHUS; OOBSICHSITD, ICTATU3UPYS WK 000011ast; OOBSICHSTD C 3aIaHHON TOUKU 3PEHUSA);

e BBIBISITH M HAa3bIBaTh NPUYUHBI COOBITHS, SBIEHUS, B TOM YHCIE BO3MOXHBIE / Hamboiee BEpOSITHbIE MPUYUHBI, BO3MOXKHBIC
MOCJIE/ICTBHS 33JJaHHOM MPUYHHBI, CAMOCTOSITEILHO OCYIICCTBIISS TPUIMHHO-CIICACTBEHHBIN aHAIN3;

e JleNaTh BBIBOJ, HA OCHOBE KPUTHUECKOTO aHAIM3a Pa3HBIX TOUEK 3pPEHHs, MOATBEP)KIATh BBIBOA COOCTBEHHOW apryMeHTAaIuedl Wiu
CaMOCTOSITEIIBHO MOTYYeHHBIMH TAHHBIMH.

YMeHue co3iaBarh, MPUMEHSTh U MPE00Pa30BhIBATh 3HAKUA U CUMBOJIBI, MOAETH U CXEMBI JIJIsl PEeIIeHUs] YUeOHBIX U MO3HABATEIbHBIX 3a/au.
OO0yJaromuncs CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM MIPEIMET U/UITH SIBIICHUE;

e ONpPEAEIATH JIOTHYECKUE CBSI3M MEXKIY MpeAMETaMU H/WIH SBJICHUSAMH, 0003HA4YaTh JaHHBIC JIOTHUECKUE CBSI3U C TTOMOIIBI0 3HAKOB B

e C03/1aBaTh a0CTPAKTHBINA WM pealbHbI 00pa3 MpeaAMeTa U/WiH SIBICHUS;

e CTPOUTH MOJIEJIH/CXeMY Ha OCHOBE YCIOBHH 3ala4M W/WIIK CcIoco0a ee PelIeHus;

e CO3JaBaTh BepOaJbHBIC, BEIIECTBEHHbIE MU MH(MOPMAIMOHHBIE MOJAEIM C BBIACICHHEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIS
OTIpeJIeJIEHUs CIIoco0a PeleHHs 3aJa4l B COOTBETCTBUU C CUTYallUeH;

e TpeoOpa30BbIBATH MOJIENIHN C LIEIbIO BBIBICHUS OOIMX 3aKOHOB, ONPEAEIAIOINX JaHHYIO IPEIMETHYIO 00J1acTh;

e TIEPEBOAMTH CIIOKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HMH(popmamuio u3 rpadudeckoro min (HopMaln30BaHHOTO (CHMBOJIBHOTO)
IPEACTaBIECHUS B TEKCTOBOE, U HA000POT;



e CTPOHTH CXEMY, AITOPUTM JCUCTBUS, HCIIPABISATH MM BOCCTAHABIMBATh HEU3BECTHBIN PaHEe AJITOPUTM HAa OCHOBE MMEIOLIETOCS 3HAHUS
00 00beKTe, K KOTOPOMY HPUMEHSIETCS AJITOPUTM;
e CTPOHWTBH JIOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTHBHOTO;
e aHANMM3UPOBATH/pedICKCUPOBATH OMBIT Pa3pabOTKH U peaan3alui y4eOHOTO POEKTa, UCCIEA0BAHUS (TEOPETUYECKOTO, IMITUPUIECKOTO)
Ha OCHOBE TPEIJI0KEHHON POOIEMHON CUTYaIluH, TOCTABJICHHOH 1IeTTN W/WJIH 33JJaHHBIX KPUTEPUEB OLICHKHU TPOYKTa/pe3yabrara.
CwmeiciioBoe uTeHue. OOyJarOIUNCs CMOXKET:
e HaXOJHWTh B TEKCTE TPeOyeMyI0 HHPOPMAIUIO (B COOTBETCTBUH C IENISIMU CBOCH NIEATEILHOCTH);
e OPUEHTHUPOBATHCS B CONEPKAHUH TEKCTA, IOHUMATh [EJIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;
e YCTaHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOLIECCOB;
e PE3IOMHPOBATh INIABHYIO HJICKO TEKCTA;
e TIpeo0pPa30BbIBATh TEKCT, «IIEPEBOJISI» €0 B JAPYT'YI0 MOJIAIBHOCTh, HHTEPIIPETUPOBATH TEKCT (XYI0KECTBEHHBIN M HEXYI0KECTBCHHBIN —
y4eOHbIH, HayYHO-TIOMYIISIPHBIH, HHOOPMAIMOHHBIH, TeKCT non-fiction);
e KPHUTHUYECKH OIICHUBATh COCp)KaHUe U (hOPMY TEKCTa.
dopmupoBaHKE M Pa3BUTUE KOJIOTUYECKOTO MBIIUICHUS, YMEHHE MPUMEHSATh €0 B MO3HABATEIbHOW, KOMMYHUKATHBHOM, COIMAIbHOM
NPaKTUKE U TPOPECCHOHATBLHON opreHTaK. OOyJYaroIUHCs CMOXKET:
e ONpENENATh CBOC OTHOIICHUE K IPUPOHOH Cpejie;
e AHAM3UPOBAThH BIUSIHUE SKOJIOTHUYECKUX (DAaKTOPOB HA Cpely OOMTAHHUs )KUBBIX OPTaHU3MOB;
e TPOBOJMTH MPUYNHHBINA M BEPOSATHOCTHBIN aHAIHM3 SKOJIOTHUECKUX CHTYaIIHH;
e TIPOTHO3MPOBATh U3MEHEHHUS CUTYaIlUH TIPH CMEHE JIeHCTBUS OHOTO (hakTopa Ha JAeHCTBUE APYyroro (akTopa;
e paCIpOCTPAHSTh KOJOTMUYECCKUE 3HAHUS U YIaCTBOBAThH B MMPAKTUUECKUX JIeJIaX MO 3aIUTE OKPYKAIOIIEH Cpeibl;
e BBIpAXXaTh CBOE OTHOILICHHE K MPHPOJIC Yepe3 PUCYHKH, COUMHEHUS, MOJICIH, IPOEKTHBIE PaOOTHI.
e Pa3BuTHe MOTHBALlMM K OBJIAJICHUIO KYIBTYpOW aKTHBHOTO HCIOJB30BaHUS CIOBapeil W JPYrUX MOUCKOBBIX cucTeM. OOydarormics
CMOJKET:
®  ONpenensaTh HEOOXOAMMBIC KITFOUEBBIC TOMCKOBBIC CIIOBA M 3alPOCHI;
®  OCYIIECTBISTh B3aUMOJICHCTBUE C MEKTPOHHBIMU MIOMCKOBBIMU CHCTEMaMH, CJIOBapPsMH;
e (hopMHPOBaTH MHOXXECTBEHHYIO BEIOOPKY M3 MMOMCKOBBIX HCTOYHHUKOB JIJISl OOBEKTUBH3AIINH PE3Y/IbTATOB MTOUCKA,
e COOTHOCHTH TOJTyYCHHBIC PE3YIIBTAThI MOUCKA CO CBOCH JIESITEbHOCTRIO.

KomMvyHukaruBubie Y Y

YMeHue opraHn3oBbIBaTh yueOHOE COTPYAHUUYECTBO U COBMECTHYIO JIEATENBHOCTD C YUYUTENIEM U CBEPCTHUKAMH; paboTaTh MHAUBUYaTbHO
U B TpyINIe: HaXOIUTh OO0Ilee pelleHHe M pa3peliarh KOH(QIUKTH Ha OCHOBE COIVIACOBAaHMS MO3MLMH M ydeTa MHTEPECOB; (OpPMYIMPOBATH,
apryMEHTHPOBaTh U OTCTaUBaTh CBOE MHEHHE. OOyJaromuiicss CMOXKET:
-OIPEJENATh BOBMOKHBIE POJIM B COBMECTHOM J1€ATENBHOCTH;
-AT'PATh ONPENEICHHYIO POJIb B COBMECTHOM JEATEIBHOCTH;
-IPUHAMATh TO3ULIMIO COOECEAHNKA, IOHMUMAs TIO3ULIUIO JIPYTroro, pa3indyarh B €ro peyd: MHEHHE (TOUYKY 3pEHHs), JOKa3aTeIbCTBO (apryMEHThI),
(akThl; THIIOTE3bI, AKCHOMBI, TEOPHH;
-OTpeCTIATh CBOU JCHCTBUS U ICHCTBUS apTHEPA, KOTOPBIE CIIOCOOCTBOBAIIN WJIN MPENSATCTBOBAIN MPOJYKTUBHONW KOMMYHUKAIIUH;



-CTPOUTH [TO3UTUBHBIE OTHOILEHHS B ITpoLiecce yueOHOH U O3HABATEIbHOMN 1EATEIIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHUS, B AMCKYCCHHM YMETh BBIIIBUTATh -KOHTPApTyMEHTHI, Iiepedpa3supoBaTh CBOIO
MBICIIb (BJIaZICHHE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

-KpUTHYECKA OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPMU3HABaTh OIIMOOYHOCTH CBOETO MHEHHUS (€CIM OHO TakoBO) W
KOPPEKTUPOBATH €r0;

-TIpeJyIarath albTEPHATUBHOE PEIICHNE B KOH(PIUKTHON CUTYaIlHH;

-BBIJIEJIATH OOLIYIO TOUKY 3PEHUS B IUCKYCCHH;

-JIOTOBAapUBAaThCA O MPaBHIIAX M BOIPOCAxX JJIsl OOCYKICHUS B COOTBETCTBHH C TIOCTABJICHHON Tiepe/1 TPYIION 3a1a4ei;

-OpraHU30BbIBaTh YU€OHOE B3aUMOIECHCTBHE B IpyIIe (ONpenensaTh o0IIue eI, pacipelensaTh Poiii, J0TOBapUBaThCs APYT ¢ APYIOM U T. 1.);
-yCTpaHiTh B paMKaxX JMajora pa3pbelBbl B KOMMYHHUKAIMH, OOYCIOBJICHHBIE HEMOHUMAaHHUEM/HETIPHATHEM CO CTOPOHBI COOECETHHKA 3ajadH,
(bopMBI UITH coliepKaHUS AUAJIOoTa.

YMeHue 0CO3HaHHO MCIIOJIb30BATh PEUEBBIE CPEJCTBA B COOTBETCTBHM C 3aJjaueii KOMMYHUKALUU JUIsl BBIPAXXEHMSI CBOMX UYBCTB, MBICIEH U
noTpeOHOCTEH A IUIAHUPOBAHUS U PETYIALUU CBOEH JESITEIbHOCTH; BJIAJCHUE YCTHOW M MUCHbMEHHOM pEubl0, MOHOJOTHUYECKONH KOHTEKCTHOM
peunto. O0yJaronuiicss CMOXKET:

-OIpeAEATh 3aJa4y KOMMYHHUKAIIMK U B COOTBETCTBUHU C HEW OTOMpPATh peueBble CPE/ICTBA;

-0TOMpAaTh U UCIOJIH30BATh PEUEBBIE CPEJICTBA B MPOLIECCE KOMMYHUKALIUU C IPYTUMHU JIFOAbMHU (JUAJIOT B IIape, B MaJIOM IpyMIe U T. 1.);
-[IPEJICTABIATh B YCTHOM MJIM MUCbMEHHOU (hopMe pa3BepHYTHIN IJIaH COOCTBEHHOH EATENIbHOCTH;

coOroaTh HOPMBI MyOIMYHOM peun, periaMeHT B MOHOJIOTE U AUCKYCCUHU B COOTBETCTBUU ¢ KOMMYHHMKAaTUBHOM 3aa4ei;

-BBICKa3bIBaTh 1 00OCHOBBIBATh MHEHHE (CY)KICHUE) U 3alpallluBaTh MHEHHE apTHepa B paMKax JHajora;

-IPUHUMATh PELIEHUE B XOJI€ IMajora U COrIaCoOBBIBATh €0 ¢ COOECETHUKOM;

-C03/1aBaTh MUCbMEHHBIE «KJIUIINPOBAHHBIEY» U OPUTMHAIBHBIE TEKCTHI C UCIOIB30BAHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;

-HCII0JIb30BaTh BepOaIbHbIE CPEACTBA (CPEACTBA JOTUUECKOM CBSI3M) AJISl BBIIEJICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS,

-HCIOJIb30BaTh HeBEepOaIbHbIE CPEACTBA I HAIVISIHBIE MaTepUalbl, MOAr0TOBIEHHbIE/OTOOPAaHHBIE 110]] PYKOBOACTBOM YUUTEIS;

-JlelaTh OLICHOYHBIA BBIBOJ O JOCTM)KEHHU LEIM KOMMYHMKAIlMM HEMOCPEICTBEHHO IOCJIE 3aBEPIICHHS KOMMYHUKATHBHOIO KOHTAaKTa U
00OCHOBBIBATH €r0.

dopmHpoBaHUEe U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT).
OOy4aronuics: CMOXeT:

-1IeJICHaNpPaBIeHHO UCKaTh U UCIOIb30BaTh HH()OPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIE IS PEeIIeHUs] y4eOHBIX U MPAKTUUYECKUX 3a/1au C TIOMOIIBIO
cpencts UKT;

-BBIOMpATh, CTPOUTH M HCIOJIb30BaTh aJEKBATHYIO HH(POPMAIMOHHYIO MOJENb JJs MepeJayd CBOMX MBbICIEH CpelCcTBaMU €CTECTBEHHBIX U
(opMabHBIX S3BIKOB B COOTBETCTBHHU C YCIOBUSIMH KOMMYHUKAIUH;

-BBIJIENIATH MH(OPMAIIMOHHBIN aCTIEeKT 3a/lauu, ONEPUPOBaTh JaHHBIMHU, UCIIOJIb30BATh MOJEIb PEIICHUS 3a1a4H;

-ACIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIIOYas BBHIOOP aJEKBAaTHBIX 3ajjad€ WHCTPYMEHTAIBHBIX MPOTPaMMHO-aNNapaTHBIX CPEACTB U
CEpBUCOB) JJIs PELICHUsT UHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4E€OHBIX 3aJad, B TOM UYHCIIE: BBIUUCIICHHE, HAIUCAHUE MUCEM, COUYMHEHUH,
JIOKJIa/I0B, pedepaTroB, CO3AaHUE NPE3ESHTALNN U Jp.;

-ACIOJIb30BATh NH(OPMALIHIO C YIETOM 3TUYECKHX U IPABOBBIX HOPM;

-co3/1aBaTh WH(MOPMALMOHHBIE PECYpChl pa3HOTO THMA W NS Pa3HBIX ayluTOpHid, coOMonarb WH(GOPMALMOHHYIO TUTHEHY W TIpaBMIIa
nH(}pOpMaITMOHHON 6€30MTaCHOCTH.



1.3. IIpeaMeTHBIE Pe3YyJbLTATHI:

B pe3syabrare nzyyenus Kypca 6M0JI0OTHH B OCHOBHOM LIKOJI€:

BbIMyCKHUK HAY4YHTCSl 10JIB30BaThCs HAyYHBIMH METOJAMH /ISl PAacHO3HAHUS OMOJIOTMYECKMX IpoOieM; JaBaTh HAaydHOE OOBSCHEHME
OuonornyeckuM (pakram, mporeccam, SIBICHUSIM, 3aKOHOMEPHOCTSAM, MX POJIM B JKU3HU OPTaHU3MOB M YeNIOBEKA; MPOBOIUTH HAOIIONEHUS 32
KHUBBIMH OOBEKTaMH, COOCTBEHHBIM OpPraHM3MOM; OIMCHIBATH OMOJIOTHYECKHE OOBEKTHI, IPOLECCHl M SBICHMS, CTAaBUThb HECIOXHbIE
OMOJIOrMYECKHE SKCIIEPUMEHTHI U HHTEPIIPETUPOBATH UX PE3YIbTATHI.

BbInmyckHUK OBazieeT CUCTEMOI OMOJIOTMYECKUX 3HAHUHM — MOHATHSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU, TEOPHSAMH, UMEIOIIUMHU BaXKHOE
00111e00pa30BaTeIbHOE U TO3HABATEIILHOE 3HAUEHKE; CBEICHUSMHY 110 UCTOPUU CTAHOBIJICHUS OMOJIOIMH KaK HayKH.

BbImycKHUK OCBOMUT OOLIME HpPHUEMBl: OKa3aHUS IEPBOM IMOMOINM; PAlMOHAIBHOW OpraHu3alMM TpyJla W OT[AbIXa; BbIpAIlMBAaHUS U
Pa3MHOXXEHHUS KYJIbTYPHBIX PAacTEeHHM W JOMAIllHUX >KUBOTHBIX, yXO/a 3a HUMH; IpPOBEIEHUS HAOIIOIEHUN 3a COCTOSHHUEM COOCTBEHHOIO
OpraHu3sMa; rnpasuiia paboTsl B KaOuHeTe OMOJIOTUH, ¢ OMOJIOrMYECKUMH TPHOOpaMH U UHCTPYMEHTAMHU.

BoinyckHUK IpUOOpETET HAaBBIKU UCIIOJIb30BaHUS HAYUYHO-TIONYJISIPHOM JINTEPATyphl 110 OMOJIOTUH, CIIPABOYHBIX MareprasioB (Ha OyMasKHbIX
U JIEKTPOHHBIX HOCUTEIISIX ), pecypcoB MIHTepHEeTa NPy BHIIOJIHEHUH YUeOHbIX 3a/ad.

BbInycKHUK MOJYYHUT BO3MOKHOCTH HAYUYMThCS

® O0CO3HAHHO MCIIOJb30BATh 3HAHNS OCHOBHBIX ITPABUJI MOBEJICHHS B IPUPOE U OCHOB 3J0POBOT0 00pa3a KU3HH B OBITY;

® BBHIOMpATh LIEJIEBBIC U CMBICIIOBBIE YCTAHOBKM B CBOMX JIEHCTBUSAX M MOCTYIKAX MO OTHOIIEHUIO K KUBOW NMPHUPOJE, 310POBbI0 CBOEMY U
OKPYKaroIluX;

® OpHUEHTHPOBATHCS B CHUCTEME IO3HABATENIbHBIX IIEHHOCTEH — BOCHPUHHUMATh MH(POpPMAIMIO OHOJIOTHYECKOTO COAEpKaHHs B HAY4YHO-
NOMYJSIPHON JIUTEparype, cpeacTBax MaccoBod HHpopmanuu u MHTepHEeT-pecypcax, KPUTHUECKH OLEHUBAaTh IOJIyYEHHYI0 HH(OpMAIHIO,
aHaJM3UPYs ee collepyKaHKue U JaHHbIe 00 UCTOYHUKE MH(OopMalnH;

e co3laBaThb COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS O OWOJIOTMYECKHX SIBIIEHUSX M TPOILIECCaX HAa OCHOBE HECKOJIBKUX
MCTOYHHUKOB MH(POPMAIIMH, COTIPOBOXK/IATh BRICTYINIEHUE MPE3eHTALMEH, YIUThIBAas OCOOCHHOCTH ayAUTOPUN CBEPCTHUKOB.

7KuBble oprann3msl

BbpInyCKHMK HAy4YUTCS:

® BBIJCNATh CYILECTBEHHbIE NMPU3HAKU OMOJIIOTMYECKUX OOBEKTOB (KJIETOK M OpPraHU3MOB PAacTEHHH, KMBOTHBIX, TpHOOB, OakTepuil) u
IIPOLIECCOB, XapaKTEPHBIX JJIS )KUBBIX OPraHU3MOB;

® apryMeHTUPOBaTh, IPUBOIUTH JI0KA3aTENIbCTBA POJICTBA PA3IMYHBIX TAKCOHOB PACTEHMI, KUBOTHBIX, TPHOOB 1 OaKTepuit;

® apryMeHTUPOBaTh, IPUBOJUTH JI0KA3aTENIbCTBA PA3INYNI paCTEeHH, )KUBOTHBIX, TPHOOB U OaKTepHii;

® OCYLIECTBIATh KiAacCHU(UKAUIO OMOJIOrMYECKHMX OOBEKTOB (pAacTEHHi, KUBOTHBIX, OakTepuil, TpMOOB) Ha OCHOBE OIpPEACNICHUS HX
IIPUHAJICKHOCTHU K OIIPEIEIICHHON CUCTEMaTUIECKOU IPYIIIE;

® pacKpbIBaTh POJIb OMOJIOTUH B MIPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH; pOJIb Pa3IMYHBIX OPIaHU3MOB B KH3HH YEJIOBEKA;

® OO0BACHATH OOLIHOCTh MPOMCXOXKAEHUS M SBOJIOLUHM CUCTEMAaTHMYECKUX TIPYII PACTEHMH W >KMBOTHBIX HAa NPHUMEPAX CONOCTABIECHUS
OHOJIOrNYECKNX O0OBEKTOB;

® BBIBJIATH IPUMEPHI U PACKPBIBATH CYITHOCTh MPUCIIOCOOIIEHHOCTH OPraHU3MOB K Cpeie OOUTaHUS;



e pa3IMyarh IO BHEIIHEMY BHIY, CXeMaM M OIHCAHHSAM pealbHble OHOJIOTHYCCKHE OOBEKTHI WM HX H300paKCHHS, BBISBIATH
OTJIMYUTENIbHBIC MPU3HAKK OHOJIOTHYECKUX OOBEKTOB;

® CpaBHHMBATh OMOJOTHMYECKHE OOBEKTHI (pacTeHUS, KUBOTHBIC, OAKTepHH, IPUOBI), IPOLECCHl KU3HEACATEIIEHOCTH; JENaTh BBIBOIBI H
YMO3aKJIFOYSHHS] HA OCHOBE CPaBHECHUS;

® YCTaHaBJIMBAaTh B3aMMOCBSI3U MKy 0COOCHHOCTSIMHM CTPOCHHS U (DYHKITUSIMHU KJIETOK ¥ TKAHEH, OPraHOB U CUCTEM OpPraHOB;

® UCIOJIb30BaTh METO/IbI OMOJOTHYECKOM HAYKH: HAOJIFOAATh U ONMCHIBATh OMOJIOTHYECKHUE OOBEKTHI M MPOIIECCHI; CTABUTh OMOJIOTHUECKHE
IKCIIEPUMEHTHI U OOBSICHITH UX PE3YJbTATHI;

® 3HaTh M APT'YMEHTHPOBATh OCHOBHBIC MMPABUJIa IOBEACHUS B IPUPOJIC;

e aHAJIM3UPOBATh U OLICHUBATH MOCJCACTBUS ACATCILHOCTH Y€I0BEKA B IPUPOJIE;

® OIKUCHIBATH U MCIIOJIH30BATh MPHEMBbI BBRIPAIIIMBAHUS M PA3MHOXKEHHSI KYJIBTYPHBIX PACTEHHI U JIOMAIIHUX KUBOTHBIX, YXOJ1a 32 HUMU;

® 3HaTh M COOJIOAATh MpaBuiia PabOThHI B KAOMHETE OMOJIOTHH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTH HAYYUTHCS

® HAXOIUTh MHPOPMAIHIO O PACTCHUSX, )KUBOTHBIX Iprbax W OaKTEpHsIX B HAYYHO-TIOMYJSPHON JIHTEparype, OMOJIOTHYECKUX CIIOBApSIX,
CIIPaBOYHHUKAX, IHTEpHET pecypce, aHaTu3UPOBaTh U OIEHUBATH €€, IIEPEBOUTE U3 OAHON ()OPMBI B IPYTYIO;

® OCHOBaM HCCJICJIOBATEILCKON M TMPOCKTHOM JEATEIILHOCTU 10 M3YYCHHUIO OPraHHU3MOB Pa3lIMYHBIX LAPCTB JKUBOW TPUPOIBI, BKIHOYAS
yMeHus popMyTupOBaTh 3a4a4H, IPEICTABISITh pabOTy Ha 3aIIUTY U 3alUIIATh €e.

® VWCIOJIB30BaTh MPUEMBI OKa3aHUS TIEPBOM TTOMOIIU MTPH OTPABJICHUH STOBUTHIMU TpUOaMH, STIOBUTBIMUA PACTCHHUSIMH, YKYCaX KHUBOTHBIX,
paboThI C OMpeIeTUTENSIMU PACTEHUH; pa3MHOKEHHUS U BBIPAIIMBAHUS KYJIBTYPHBIX PACTEHUMN, YXO/IOM 32 IOMAITHUMH KUBOTHBIMU;

® OpHUEHTHPOBATHCS B CHCTEME MOPAJIBHBIX HOPM W IIEHHOCTEH IO OTHOIICHWIO K OOBEKTaM >KHBOW MPUPOABI (IIPU3HAHHE BBICOKOM
[IEHHOCTH U3HHU BO BCEX €€ MPOSBICHUIX, YKOJIOTHUECKOE CO3HAHNE, IMOITMOHAILHO-IICHHOCTHOE OTHOIICHNE K 00BEKTaM JKUBOH TIPUPOIBI);

® OCO3HAHHO WCMOJb30BaTh 3HAHUS OCHOBHBIX MPaBWJI MOBEACHUS B MPHUPOJE; BHIOUpATh 1IeJeBble U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEHCTBUSAX U MOCTYIKAaX MO OTHOLIEHUIO K KUBOU MPHUPO/IE;

® Co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIC COOOIICHHS O PACTCHHSAX, )KHBOTHBIX, OAKTepHs W TpuOaxX HA OCHOBE HECKOJIBKUX
WUCTOYHHKOB MH(POPMAIIHH, COIPOBOXK/IATh BRICTYILICHUE MPE3CHTANNEH, YIUTHIBAs OCOOCHHOCTH ayIUTOPUN CBEPCTHUKOB;

e paboTaTh B TpYIIE CBEPCTHUKOB NpPHU PEUICHHH IO3HABATENbHBIX 3a/lad CBSI3aHHBIX C HM3y4EHHEM OCOOCHHOCTEH CTpPOCHUS U
KU3HECSITSILHOCTH PACTEHHH, )KUBOTHBIX, TPUOOB M OaKTepuil, TUIAHUPOBATh COBMECTHYIO JESTEIbHOCTh, YUUTHIBATh MHEHUE OKPYXKAIOLIUX H
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIA/ B CATCIIEHOCTD TPYIIIIBL.

Yes10BeK U ero 310poBbe

BbpInyCKHMK HAy4YUTCS:

® BBIJICTATH CYLIECTBEHHbIC IPU3HAKH OMOJIOTHYECKHX OOBEKTOB (KMBOTHBIX KJIETOK M TKaHEH, OPraHOB M CHUCTEM OPraHOB YEJIOBEKa) U
IIPOLIECCOB JKU3HEACATENIbHOCTH, XapaKTEPHBIX JJI1 OPraHU3Ma YeI0BEKA;

® apryMEHTUPOBAaTh, IPUBOIUTH TOKA3aTEIIbCTBA B3AUMOCBSA3H YEIOBEKA U OKPYKAIOIIEH Cpebl, POJACTBA YEI0BEKA C )KMBOTHBIMH;

® apryMEHTHUPOBATh, IPUBOAUTH JT0KA3aTEIbCTBA OTINYMHI YEIIOBEKA OT )KUBOTHBIX;

® ApryMEHTUPOBATh, IPUBOIAMTH JOKA3aTEIHCTBA HEOOXOAUMOCTH COOIIOAECHUS Mep NMPOo(UIaKTUKH 3a00IeBaHUH, TpaBMaTH3Ma, CTPECCOB,
BPEIHBIX MTPUBBIYEK, HAPYIICHUSI OCAHKH, 3PCHHUS, CIIyXa, MHPEKIIMOHHBIX U MPOCTYAHBIX 3a00JI€BaHUI;



® OOBSCHATH SBOJIOLUIO BUAa UeraoBek pa3yMHBIH Ha MpUMepax COMOCTABICHHS OWOJOTHYECKUX OOBEKTOB W JAPYIHX MaTepUaibHBIX
apTedakToB;

® BBLIIBJIATH IMPUMEPHl U MOSCHATH MPOSBICHUE HACIICACTBCHHBIX 3a00JICBAHHMI y YEIOBEKA, CYIIIHOCThH MPOIIECCOB HACICICTBEHHOCTH U
M3MEHYMBOCTH, IPUCYILIEN YEIIOBEKY;

® pasaMuarh 1O BHEIIHEMY BHJY, CXeMaM M OIHMCAHUSIM pealibHble OMOJIOTHYECKUE OOBEKTHI (KJIETKH, TKAHH OPTaHbl, CHCTEMbI OPTaHOB)
WX X U300PaXKCHUS, BBISBIISITh OTIIMYUTEIbHBIC TPU3HAKH OMOJIOTHYECKIX 0OOBEKTOB;

® CpaBHMBATH OMOJOTHYECKUE OOBEKTHI (KIETKU, TKAHH, OPTaHbl, CHCTEMBI OPTaHOB), ITPOLIECCHI JKU3HENCATETPHOCTH (TUTAaHKE, bIXaHHE,
0OMEH BEIIeCTB, BBIJICIICHHUE U JI.); JeJaTh BBIBOJBI M YMO3aKIIOUCHHUS HA OCHOBE CPABHEHUS;

® YCTaHABJIMBATh B3aUMOCBSI3H MEX]y OCOOCHHOCTSIMHU CTPOCHUS ¥ (PYHKIMSIMHU KJICTOK M TKaHEH, OPraHOB U CHCTEM OPraHOB;

® WCIOJBb30BaTh METOABI OHOJIOTMYCCKOHW HAyKH: HAOOAaTh ¥ ONKCHIBATH OHOJOTMYECKHE OOBEKTHI W IPOIECCHI; IPOBOAWTH
WCCJICJIOBAHUS C OPTAHU3MOM YEJIOBEKa U OOBSCHATH UX PE3YIIBTATHI;

® 3HATh U APTYMEHTHPOBATH OCHOBHBIC MPUHIIUIIBI 37I0POBOTO 00pa3a )KU3HH, PAIIMOHAIBHON OpraHU3alluy TPy U OTIbIXA;

® aHAJM3UPOBAThH M OIICHUBATH BIMSHUE (PAKTOPOB PUCKA HA 3I0POBBE YCIIOBEKA;

® OIUCHIBATh U MCIIOJIH30BATh MPUEMbI OKa3aHHUsI IEPBOI ITOMOIIIH;

® 3HaTh M COOJIOAATh MpaBuiia PabOThHI B KAOMHETE OMOJIOTHH.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS

e OOBICHATH HEOOXOJAMMOCTh MPUMEHEHHUS TEX WU WHBIX NPHUEMOB MPH OKA3aHWH IMEPBOWM JTOBPAYCOHOW TMOMOINM TMPH OTPABICHUSX,
0XKorax, 0OMOPOXKEHHSIX, TPaBMax, CIIACEHUH YTOIAOIIET0, KPOBOTCUEHUSX;

® HaXOMUTh WH(POPMAIHIO O CTPOCHUU W JKU3HEICATEIILHOCTH YeJIOBEKa B HAyYHO-TIOMYJISPHON JUTEeparype, OMOIOTHYSCKUX CIIOBapsX,
CIpaBOYHUKAX, IHTepHET-pecypce, aHATU3UPOBATh U OIICHUBATH €€, IIEPEBOIUTE M3 OAHON (DOPMBI B IPYTYIO;

® OpHUEHTHPOBATHCS B CUCTEME MOPAILHBIX HOPM M IIEHHOCTEH 1O OTHOIIEHUIO K COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO IPYTUX JIIOCH;

® HAXOOUTh B yueOHOMU, HaydHO-TIOMYISIPHOHN JuTeparype, NHTepHeT-pecypcax uHpopmainio o6 opraHusme ueioBeka, ohopMIsiTh ee B
BU/JIE YCTHBIX COOOIIEHUI U TOKJIA I0B;

¢ AHAJM3UPOBATH U OICHUBATH IIEJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX JICHCTBUSAX M MOCTYIKAX MO OTHOIIECHHIO K 3I0POBBIO CBOEMY H
OKPYKAIOIINX; TIOCIICICTBUS BIUSHUS (PaKTOPOB PUCKA HA 3I0POBBHE YEIOBEKA.

® Co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHHsI 00 OpraHM3Me YeJIOBeKa M €ro KMU3HEAEITeTbHOCTH Ha OCHOBE HECKOJIBKUX
MCTOYHHUKOB MH(POPMAIIHH, COTIPOBOXK/IAThH BBICTYIUICHUE MPE3CHTALIMEH, YIUTHIBAs OCOOCHHOCTH ayTUTOPUN CBEPCTHUKOB;

e paboTarh B IPYIIEC CBEPCTHUKOB MPHU PEIICHUH MO3HABATEIBHBIX 3a/1a4 CBS3aHHBIX C OCOOCHHOCTSIMH CTPOCHUS M KHU3HEIACIATEIThHOCTH
OpraHM3Ma 4eJoBeKa, MIIaHUPOBAaTh COBMECTHYIO JESATEIbHOCTh, YYUTHIBATh MHEHUE OKPYKAIOIIUX M a/IEKBAaTHO OLIEHWBATh COOCTBEHHBIN BKJIA]l B
JESTEIIbHOCTD TPYIIIIBI.

OO0mme OHoTOrNYECKHE 3AaKOHOMEPHOCTH

BbInyCKHHK HAYYUTCS:

® BBHIICIATH CYNISCTBEHHBIC MPU3HAKH OHMOJIOTHYECKHX OOBEKTOB (BHIA, DKOCHUCTEMBI, OMOC(EpHI) M MPOIECCOB, XapPaKTEPHBIX IS
COOOIIECTB KHUBBIX OPraHU3MOB,;

® apryMEHTUPOBATh, IPUBOAUTH JI0KA3aTEIhCTBA HEOOXOAMMOCTH 3aIlIUTHI OKPYKAIOIICH CPEIbl;

® apPryMEHTUPOBATh, IPUBOAUTH J0KA3aTEIbCTBA 3aBUCIMOCTH 3/I0POBbBSI YEIIOBEKA OT COCTOSIHUSI OKPYKAFOIIEH CPEIIbI;

® OCYIIECTBIAITh KJIACCUPUKAIMIO OHOJIOTHYECKUX OOBEKTOB HAa OCHOBE OIPENeNICHUS HMX NPUHAIICKHOCTH K ONpENeTIeHHOU



CHCTEMaTu4ecKoi rpymie;

® pacKpbIBaTh POJib OMOJOrMH B MPAKTHYECKOH NESATEIBHOCTH JIOACH; POb OMOIOTHYECKUX OOBEKTOB B MPUPOAE M KU3HU UEIOBEKa,
3Ha4YeHUE OMOJOTMYECKOTO Pa3Ho0Opas3us s CoOXpaHeHus: Onocgepsr;

® OO0BACHATH OOLIHOCTh IPOMCXOXKIACHUS UM HBOJIIOLMM OPraHU3MOB Ha OCHOBE COIIOCTABIECHUS OCOOEHHOCTEH HX CTPOCHMS U
(YHKIMOHUPOBAHHUS;

® OOBACHATH MEXaHU3MBbI HACIEICTBEHHOCTH U M3MEHYHBOCTH, BOSHUKHOBEHUS IIPUCIIOCOOIEHHOCTH, MTPOLECC BU000pa30BaHUs;

e pasnuuarh MO BHEIIHEMY BHUIY, CXeMaM M OIHMCAaHUSAM pealibHble OHMOJIOTMYECKHE OOBEKTHl WM WX H300paKeHUs, BbISBISSA
OTJIMYUTENbHbIE IPU3HAKU OMOJIIOTHYECKUX OOBEKTOB;

® CpaBHMBATh OMOJIOTMYECKHE OOBEKTHI, IPOLIECCHI; AEIaTh BBIBO/IBI U YMO3aKIFOUEHHs HA OCHOBE CPAaBHEHMS,

® YCTaHABIHMBATH B3aUMOCBS3H MEX]y OCOOCHHOCTSMHU CTPOCHUS M (PYHKIIMSIMUA OPTaHOB U CHICTEM OPTaHOB;

® JCIIOJIB30BATh METO/BI OMOIOTUYECKON HAayKU: HAOIIOAATh U OMMCHIBATh OMOJIOTHYECKHE OOBEKTHI U IPOIIECCHI; CTABUTH OMOJIOTHYECKU €
IKCTIEPUMEHTHI 1 OOBSICHATD UX PE3YJbTaThI;

® 3HAaTh U apryMEHTHPOBaTb OCHOBHBIC NpPABMJIa IOBEJICHHS B IPUPOJE; AHAIW3UPOBAaTh M OLEHMBATh MOCIEACTBUS JEATEIbHOCTU
YeJI0BEKa B MPUPOJIE;

® OIUCHIBATh M MCIOJIB30BATh MPUEMBI BHIPAIIMBAHUS U PA3MHOXKECHHUS KYJIBTYPHBIX PACTEHHH U JIOMAIIHUX XUBOTHBIX, YXO/a 32 HUMH B
arporeHo3ax;

® HaxXOIUTh B y4yeOHOM, Hay4uHO-TIOMYISPHON JIuTeparype, MHTepHET-pecypcax MH(pOpMALIKIO O *KHUBOI mpupone, ohopMiIaTh ee B BUJE
NUCbMEHHBIX COOOILEHHH, JOKIaI0B, pedeparos;

® 3HaTh U COOIONATH MpaBuiIa paboThl B KAOMHETE OMOIOTHH.

BbInycKHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCSH

® [IOHMMAaTh SKOJIOTUYECKHE MPOOIEMBbI, BOHUKAIONIME B YCIOBUSAX HEPAIIMOHAIBHOTO TPUPOJONONB30BAHUS, U IIYTH PEHICHUS STHX
npobiem,;

® aHaJM3UPOBATH U OIEHUBATH IIE€JICBBIE H CMBICJIOBBIC YCTAHOBKH B CBOMX JIEHCTBUSAX M IMOCTYIKAX MO OTHOMICHHUIO K 3/I0POBBIO CBOEMY H
OKPYXKAFOIIUX, TTOCTIEICTBHS BIUSHHS (DaKTOPOB PHCKa HA 3/I0POBHE YEITOBEKA;

® HaxoIuTh MH(OpPMAILMIO MO BOMpocaM oOuIei OMONOruM B HAayYHO-TOMYJSIPHOW JHMTEpaType, CIEeHUaTU3UPOBAHHBIX OMOIOIMYECKUX
CIIOBapsIX, CIPAaBOYHUKAX, IHTEpHET pecypcax, aHAIM3UPOBATh U OIIEHUBATH €€, IIEPEBOIUTH U3 OHOW (DOPMBI B IPYTYIO;

® OpHUEHTHUPOBATHCS B CUCTEME MOPAIBHBIX HOPM U IIEHHOCTEH MO OTHOLIEHUIO K 00BEKTaM >KUBOU MPHPOIbI, COOCTBEHHOMY 370POBBIO U
30POBBIO IPYTUX JIFONEH (MTpU3HAHNE BBICOKOH IIEHHOCTH JKU3HU BO BCEX €€ MPOSIBIICHUSX, SIKOJIOTHIECKOE CO3HAHHE, IMOIIMOHAIEHO-IIEHHOCTHOE
OTHOIIIEHHE K 00bEKTaM >KUBOW MPUPO/IBI);

® co3zaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHbIE COOOLIEHHS O COBPEMEHHBIX MpolieMax B 00JIacTH OMOJIOTUHN U OXpaHbl OKpYXKarolien
Cpelbl Ha OCHOBE HECKOJBKMX HCTOUYHHUKOB WH(OPMAIMH, COMPOBOXKIATh BHICTYIICHHE MpPE3CHTALMEH, YUYUTBHIBas OCOOCHHOCTH ayAMTOPUHU
CBEPCTHHKOB,;

® paboTarh B IpyIIE CBEPCTHUKOB MPH PEIICHUH IMO3HABATENIBHBIX 33/1a4 CBA3aHHBIX C TEOPETUYECKUMH U MPAKTUYECKUMHU MTPOOIeMaMu B
00J1aCTH MOJIEKYISIPHOM OMOJIOTUH, TEHETUKH, SKOJIOIMH, OMOTEXHOJIOTHH, MEUIIMHBI M OXPaHbl OKPYXKAIOLIEH Cpesibl, INIAaHUPOBATh COBMECTHYIO
NeSITeIbHOCTh, YUUTHIBATh MHEHHE OKPYXAIOIIUX U a/IeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ B JICSITEILHOCTh TPYIIIHI.

2) Conep:xanue y4eGHOro mpeaMera




PaGouas nmporpamma mno 6uosoruu s 5S—9 Ki1accoB ¢ UCMONb30BaHHEM 000pyAoBaHus HeHTpa «Touka pocTtay

Ha 6a3e nentpa «Touka pocra» obecrieunBaercsi peainsanus 00pa3oBaTeIbHBIX IPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSAMH 3aKOHOJATENBCTBA B cepe 0Opa3oBaHUs U C YUETOM PEKOMEHJIAINMA
denepanbHOTO orneparopa yuedHoro rnpeamera «buomorusy.

OOpa3oBarenbHasi MporpaMma MO3BOJSET UHTETPUPOBATh peajM3yeMble 37€Ch MOAXOJbI, CTPYKTYPY M COJAEp)KaHHE NPU OpraHU3aluu
oOy4eHus oroyoruu B 5—9 kiaccax/.

Hcnons3oBanue o0opynoBanus neHTpa «Touka poctay npu peanuzanuu aanHoil Ol mo3BossieT co3aarh yCIoBus:

® Ul pacIIMpeHHs COACPKAHUS IIKOIBHOTO OMOJIOTHYECKOro 00pa3oBaHus;

® ]IS NOBBILLIEHUS TIO3HABATEIbHON aKTUBHOCTU O0YYarOIIMXCS B €CTECTBEHHO-HAYYHOU 00J1aCTH;

® IS pa3BUTHS JIMYHOCTH peOeHKa B IMporecce 00ydeHus: OMOIOTHH, ero crnocoOHoCTel, (OPMUPOBAHUS M YIOBIETBOPEHHS COLUAIBHO

3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

e s paboThl C OJApEHHBIMHM IIKOJIbHUKAMH, OPraHU3allMd HMX pPa3BUTUS B Pa3IMYHBIX O00JIACTAX 00pa3oBaTeNbHON, TBOPYECKOH

NEeATEIbHOCTH.

[Tpumensisi tudpoBsie Ta00paTOPUM HA YpOKaxX OWOJIOTHH, YYalIMecs CMOTYT BBIIOJHHTH MHOXKECTBO JaOOpaTOpPHBIX paboT u
SKCIEPUMEHTOB 10 TPOTrPaMME OCHOBHOW LIKOJIBL.

buosiorus pacreHun:

[pixanue nuctheB. JpixaHue kopHeiu. Ilornomenne Boabl KopHsmu pacteHuid. KopHeBoe nmaBienue. McnapeHue BOABI paCTEHUSMMU.
dorocuntes. [IpixaHue ceMsiH. Y CIOBUS MpOpacTaHus ceMsiH. TermomoOuBbIe U X0JIOAOCTOMKIE PACTEHHUSL.

300J10THSA:

N3ydyeHne OMHOKIETOYHBIX >KUBOTHBIX. VI3ydeHHe BHEIIHEro CTPOEHHS [0K/IE€BOrO 4YepBs, HAOJIOJEHHE 3a €ro MepeiABIKEHHEM U
peakiusMi Ha BHEIIHUE pa3ipakeHus. V3ydeHHe CTPOEHHMS MOJUIIOCKOB TIO BIQXHBIM TMpemnapatam. V3yuenue MHorooOpasus
YJIGHUCTOHOTHX M0 KOJUIEKUMsIM. V3yueHue cTpoeHus ppl0 Mo BIaXHBIM Ipenapatam. M3ydenue crpoenus nrui. M3yueHue cTpoeHHs
MJICKOTIMTAIOIIUX MO BIAXKHBIM IIpenaparaM. BoaHbie ;KMBOTHBIE. TENIOKPOBHBIE U XOJIOHOKPOBHBIE )KUBOTHBIE

YetoBeK U €ro 310pOBLE:

Nzyuenne kpoBooOpaienus. Peakius CCC Ha 103MpOBaHHYIO Harpy3Ky. 3aBUCHMOCTh MEX/y Harpy3Koi U YpOBHEM HHEPIreTHYECKOrO
oOMeHa. ['a3000MeH B nérkux. Mexanusm nérounoro neixaHus. Peakuusa JIC Ha ¢usuueckyro Harpy3ky. KusHeHHass €MKOCThH JIETKHX.
BreigenuTenbHas, ObIXaTelbHas W TepMoperyisTopHas (yHkius koxu. JlelictBue QepMeHTOB Ha CyOCTpaT Ha MpUMEpe KaTallasbl.
[Tpucrnoco0aeHHOCTh OPraHU3MOB K CpeJie OOUTaHUS.

O6u1as 6uonorus:

JleiicTBrue hepMeHTOB Ha CyOCTpaT Ha mpuMepe karanasel. Pasnoxxenue H,O,. Brnusnue pH cpenst Ha akTHBHOCTH (pepMeHTOB. DaKTOpHI,
BIIUSIIOLIUE HA CKOPOCTH Mpoliecca (hOTOCHHTE3A.

N3yueHne KIETOK M TKaHEH pPACTEHMM M XUBOTHBIX HA TOTOBBIX MHUKpOIpeNaparax M HX ONHCAaHWE. BbIABIEHHE H3MEHYUBOCTH Y

Opranu3MoB. BrIsiBIeHHE MPUCTIOCOOIEHUI Y OPraHU3MOB K cpefie 00uTaHus (Ha KOHKPETHBIX MPUMEPAX ).

O6miee ynciao yueOHBIX 4acoB 3a 5 jieT 00ydyeHus - 272 yaca, u3 Hux 1o 34 - B 5, 6 kiaccax, mo 68 — B 7,8,9 knaccax.



COJIEP’ KAHUE PABOYENM ITPOI'PAMMBI (1D 806046)
PaGouas mporpamma 1mo OMOJIOTUN HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs COCTaBJICHA Ha OCHOBE TpeOoBaHMIA K pe3ysibTaTaM OCBOCHHS OCHOBHOMN
00pa30BaTeNbHOI MTPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHwsl, PEICTaBICHHBIX B DemepaabHOM roCcy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
OCHOBHOTO 00111er0 00pa3oBaHus, a Taxke [[puMepHOl IporpaMMbl BOCITUTAHUS.
MOACHUTEJIbBHASA 3AIIUCKA
JlanHast mporpamma 1o OMOJIOTHH OCHOBHOTO O0IIero 00pa3oBaHusl pa3paboTaHa B COOTBETCTBUHU ¢ TPeOOBaHUSIMH 0OHOBIEHHOTO DenepabHOTO
TOCYJIapCTBEHHOTO 00pa30BaTeIbHOTO CcTaHAapTa 0CHOBHOTO 0b1ero oopazoBanus (PI'OC OOO) u ¢ yuérom IIpumepHoii ocHOBHON 00pa3oBaTebHOMN
porpamMmbl 0CHOBHOTO 00111ero o6paszoBanus (IIOOIT OOO).
[TporpamMma HarpapiieHa Ha HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH YUYAIIUXCS U OPTaHU3ALUI0 U3y4YCHUs] OMOJIOTHH Ha JICATEIIbHOCTHON
OCHOBe. B nporpaMme yunThIBatOTCsl BO3MOKHOCTH IIpeamera B peannzaiuu Tpedosanuit @I'OC OOO k miiaHUpyeMbIM, IHYHOCTHBIM U
MeETamnpeMETHBIM pe3yJibTaTaM 00YYCHHS, a TAKKE Pealln3alins MEKIIPEAMETHBIX CBS3CH €CTECTBEHHO-HAYYHBIX YUCOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUSI.
B nporpamMme omnpeaenstoTcss OCHOBHBIC 1IEJIM N3YYEHHUsT OMOJIOTMH Ha YPOBHE 5 Kjlacca OCHOBHOTO 00IIET0 00pa30BaHus, INIAHUPYEMbIC PE3YIIbTaThl
OCBOCGHUS Kypca OMOJIOTHH: JTMYHOCTHBIC, METAIIPEIMETHBIC, ITPSIMETHBIC.
OBHIASA XAPAKTEPUCTUKA YYEBHOT'O TIPEJIMETA «bUOJIOT' USI»
VYueOHblil penmet «brosiorusy pa3BUBaET MPEACTABICHHS O TO3HABAEMOCTH JKUBOM MIPUPOJIBI U METO/IaX e€ MO3HAHMS, OH ITO3BOJISIET ChOPMUPOBATH
CUCTEMY HaYYHBIX 3HAHHUH O )KUBBIX CHCTEMAaX, YMECHUS HX MOJIy4aTh, IPUCBANBATH U PUMEHSATh B )XKU3HCHHBIX CUTYAI[USX.
buonoruueckas moaAroToBka 00ecreyMBaeT MOHUMAaHUE O0YUYAIOIIMMHUCS HAyYHBIX IPUHIMIIOB YEIOBEUYECKOM JCSITEIBHOCTH B IPUPO/IC, 3aKIIa/IbIBACT
OCHOBBI 3KOJIOTUYECKO# KYJIBTYpPBI, 3JI0pOBOI0 00pa3a KU3HH.
HEJU U3YYEHUSA YYEBHOI'O IIPEAMETA «bUOJIOT'USI»
ensmu u3ydeHust OMOJIOTHU Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUS SBIISIFOTCS:
— (hopmupoBaHKEe CUCTEMBI 3HAHUI O TIPU3HAKAX U MPOIIECCaX KU3HEACATSILHOCTH OMOJIOTMYECKUX CUCTEM Pa3HOTO YPOBHS OpraHH3allHH;
— (opmupoBaHKE CUCTEMBI 3HAHUI 00 0COOEHHOCTSAX CTPOCHUS, )KU3HEIEATCIILHOCTH OpraHK3Ma YeI0BeKa, YCIOBUSIX COXPAHECHHUS €0 37J0POBbS;
— (opmupoBaHHE YMEHHI TPUMEHSATh METO/IbI OMOJIOTMUSCKON HAYKH JIJIsl U3yYCHHUsI OMOJIOTMUECKUX CHCTEM, B TOM YHMCJIC U OPraHN3Ma YCJIOBEKa;
— (opmupoBaHHE YMEHHI UCTIOIB30BaTh HH(POPMAIIHIO O COBPEMEHHBIX JOCTH)KCHHUSAX B 00JIACTH OMOJIOTHHU )11 O0BSCHEHHUSI POILIECCOB M SIBJICHUI
YKHBOU MPHUPOJIBI U KU3HEICATEIILHOCTH COOCTBEHHOTO OPraHU3Ma;
— (opMHpOBaHHE YMEHUN OOBSCHATH POJIb OMOJIOTUH B MPAKTUYCCKOH JIEATSIBHOCTH JIFOJICH, 3HAUCHUE OMOJIOTHYeCKOTr0 pa3Ho00pas3us s
coxpaHeHHs1 OMochepsl, MOCISACTBUS IEATSILHOCTH YEJI0BEKA B TIPUPO/IC;
— (opMHUPOBAHKE IKOJIOTUUECKOM KYJIBTYPhI B IIEJISIX COXPAaHSHHUSI COOCTBEHHOTO 3/I0POBbSI U OXPaHbl OKPYKAFOIIEH CPEIIbL.
HocTmwxkenue neneit odecrieunBaercs pemenueM cieayromux 3AJJAY:



— TMpHOOpeTeHNE 3HAHUH 00YYaIOIIMMHUCS O KMBOM MPUPOJE, 3aKOHOMEPHOCTSIX CTPOCHUS, )KU3HEIEATEILHOCTH M Cpenoodpasyromeil poiu
OpraHM3MOB; YeJIOBeKe Kak OMOCOLMAILHOM CYIIECTBE; O POJIM OMOJOTMYECKON HAyKH B MIPAKTUYECKON ESTETbHOCTH JIOACH;

— OBJIAJICHUE YMEHHUSAMH MPOBOAUTH UCCIEIOBAHHS C UCIIOIB30BAHHEM OHMOIOTHUECKOro 000pyI0BaHUS 1 HAOIIOCHUS 32 COCTOSIHUEM COOCTBEHHOT'O
OpraHu3Ma;

— OCBOCHHE IPUEMOB pabOTHI ¢ OMOJIOTHUECKON HH(OpMaIel, B TOM YHCIIe O COBPEMEHHBIX JOCTHKCHUSAX B 00JIaCTH OMOJIOTHH, €€ aHAIN3
KPUTUYECKOE OI[CHUBAHUE;

— BOCIIUTaHKE OMOJIOTHYECKHU U HKOJIOTHYECKH IPaMOTHON JINYHOCTH, TOTOBOM K COXPaHEHHIO COOCTBEHHOTO 3/I0POBbS M OXPaHbl OKPY>KAIOLICH Cpebl.
MECTO YYEBHOI'O TIPEJMETA «bHOJIOI'US1» B YYEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO Ouomnorus sBiIsieTcs: 00s13aTEIBHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTO 00111er0o 0O0pa3oBanus. [lanHas nporpaMma
npeaycMaTpuBaeT u3ydeHue Onosoruu B 5 kinacce - 1 gac B Hezielnto, Bcero - 34 yaca.



COJEPXAHUE YYEBHOI'O IPEJJMETA

1. Buonoruss — Hayka o xuBoii npupoae [lousarue o xu3uu. [Ipu3znaku KuBoro (KJI€TOYHOE CTPOCHUE, TUTAHUE, IbIXaHUE, BBIICTICHUE, POCT U Ip.).
OOBEKTHI )KUBOM M HEXKHUBOW MPUPOJIBI, X cpaBHEHHE. JKUBask 1 HEXKUBAsi IPUPOa — €IUHOE 1IENOoe.

buonorus — cucrema Hayk o xuBoii npupose. OCHOBHbIE pa3zieibl Onoaoruu (00TaHUKa, 30010THs, SKOIOTHs, IUTOJIOT s, aHATOMHUS, (PU3HOJIOTUS U
ap.). IIpodeccuu, cBa3anHble ¢ OMONOTUEi: Bpay, BETEpUHAP, TICUXOJIOT, arpPOHOM, JKUBOTHOBOA U 1Ip. (4—5). CBsi3b OMOJIOTHH C APYTUMH HAyKaMU
(MaTemaTuKa, reorpadus u z1p.). Poab 61osorun B mo3HaHUM OKPYKAIOIIEr0 MUpa U MPAKTUYECKON JIESATENbHOCTH COBPEMEHHOIO UEJIOBEKA.

Kabunet 6uonoruu. [IpaBmina moBeneHus: U padOThI B KAOWHETE ¢ OMOJIOTHYESCKUMHU IPUOOpaAMHU B HHCTPYMECHTAMHU.

buonoruueckue TepMUHbI, HOHATHS, CUMBOJIBL. MlcTOUHUKYN OHosiornyeckux 3HaHui. [Touck nHGOpMaIMu ¢ UCIIOIb30BAaHUEM Pa3JINUHbIX HCTOYHUKOB
(HayuHOIIONYJIIPHAS JINTEPATYPA, CIIPABOYHUKH, MIHTEpHET).

2. MeToabl u3y4eHus kuBoii npupoabl HayuHble MeTO bl H3yUeHHUs )KUBOM IPUPOIBI: HAOIIOICHHUE, SKCIIEPUMEHT, OITMCAHNE, H3MEPEHUE,
KJaccuuKanys. Y CTpoHCTBO YBEJIMYUTEIIBHBIX IPUOOPOB: JTyMNbl U MUKpocKona. [IpaBuiia paboThl ¢ yBeIMUUTEIbHBIMU IPUOOPAMHU.

Merton onucanus B Onosoruu (HarIsaHblH, CIIOBECHBIH, cxemMaTnyeckuil). Meron nsmepenus (MHCTpYMEHTBI u3MepeHust). MeTtos kiiaccudukanuu
OpraHU3MOB, IPUMEHEHHUE JBOWHBIX Ha3BaHUI oprann3MoB. HabmroneHue u 3KCIepuMEeHT Kak BeIyIIHe METO/1bl OMOIOTHH.

JlabopamopHnuie u npaxmuyeckue pabomul 1. 3yuenue 1abopatopHoro o00pya0BaHUs: TEPMOMETPHI, BeChl, yamiku [leTpu, mpobupku, MEH3ypKH.
ITpaBuna paboTsl ¢ 000PYIOBAaHUEM B LIKOJILHOM KaOUHETE.

2. O3HaKOMJIEHHE C YCTPOICTBOM JIyIIbl, CBETOBOI'O MUKPOCKOIA, IPAaBUIIa PAOOTHI C HUMH.

3. O3HaKOMJIEHHE C PACTUTEIBbHBIMU U )KMBOTHBIMU KJIETKAMU: TOMaTa 1 apOy3a (HaTypajbHble IIpenapaTsl), MHGY30puH Ty(EeIbKU U TUAPHI (TOTOBbIE
MHKpPOIpenapaTsl) ¢ IOMOLIbIO JyIIbl 1 CBETOBOI'O MUKPOCKOIA.

Ikekypcuu unu udeosxkckypcuu OBIaileHue METOAAMU U3YUEHUs! JKUBOU IPUPOIbI — HAOIIOAEHUEM U SKCIIEPUMEHTOM.

3. Opranusmbl — TeJia ;kuBOii npupoabl [lonarue 06 opranusme. JlosaepHble U sSAEpPHbIE OPTaHU3MBI.

Knerka u e€ otkpsiTie. Kinerounoe crpoenue opranu3mos. Lluronorust — Hayka o kietke. KieTka —HauMeHbIIas €qUHNALA CTPOSHUS U
KHU3HEEATEIbHOCTH OpraHu3MoB. CTpOeHHE KIIETKH 110/1 CBETOBBIM MHUKPOCKOIIOM: KJIETOYHAsi 000JI04Ka, IIUTOIIa3Ma, Sapo.

OnHOKJIETOYHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. KIeTku, TKaHHU, OpraHbl, CHCTEMbI OPraHOB.

KuznenearensHOCTh OpraHn3MoB. OCOOEHHOCTH CTPOEHHS U MPOLIECCOB )KU3HEAEATEIbHOCTH Y PACTEHUI, )KUBOTHBIX, OAKTEpUil U TPHOOB.

CBoiicTBa OpraHM3MOB: IUTAHUE, AbIXaHHE, BBIACICHHE, IBUKEHUE, PA3MHOKEHUE, PA3BUTHE, Pa3ApaKUMOCTh, IPUCIOCOOIEHHOCTh. OpraHu3m —
€IMHOE LIEIIOE.

Pa3zHoo06pa3ue oprann3MoB U uX Kiaaccupukanys (TakcoHbl B OMOJIOTMHU: LIAPCTBA, TUIIBI (OTAENBI), KJIACChL, OTPsAbI (IIOPAJKH), CEMEUCTBA, POAbI, BUIBI.
bakrepun u BUpychl Kak (JOpMbI )KU3HU. 3HaUCHHUE OAKTEepUil U BUPYCOB B IPUPOJIE U B )KU3HU YEJIOBEKA.

JlabopamopHnuie u npaxmuyeckue pabomut 1. VI3yueHne KIETOK KOKUILIbI YEIIyH JIyKa [0/ JIyIIOH U MUKPOCKOIIOM (Ha IPUMEPE CAMOCTOSTEIbHO
MPUTOTOBJICHHOTO MUKPOIIpENapara).

2. O3HaKOMJIEHHE ¢ IPUHIUIIAMH CUCTEMATHUKU OPraHU3MOB.



3. HabGmoienue 3a notpebiieHneM BOJIbl pAaCTEHHUEM.

4. Opranusmbl u cpeaa ooutanus [lonstue o cpeae oduranusi. Bonnasi, Ha3eMHOBO3AYIIHAS, TOYBEHHAs, BHYTPHUOPraHU3MEHHAas CpeJibl OOUTaHHUS.
[IpencraBurtenu cpen odutanus. Ocod0eHHOCTH cpe; 0OuTaHus opranu3moB. [Ipucnoco6nenus opranu3mMoB K cpene ooutanus. Ce30HHbIE U3MEHEHHUS B
YKU3HU OPTaHU3MOB.

JlabopamopHnuie u npaxmuyeckue pabomul BeisiBienue npucrnocoOIeHni OpraHu3MoB K cpesie OOMTaHus (Ha KOHKPETHBIX TPUMEPAX).

Oxekypcuu unu 6udeoskckypcuu PacTUTENbHBIN U )KUBOTHBIM MUP POJIHOTO Kpas (KpacBeIEeHUE).

5. Ilpupoanbie coodburecTBa [ToHsATHE O IPUPOTHOM COOOIIECTBE. B3anMoCBsI3u OpraHu3MOB B IPUPOIHBIX cooOIecTBax. [IuieBsie CBS3H B
coobmiectBax. IIuiessie 3BeHbs, 1IeTn U ceTH nuTanus. [IponzBoanTenu, moTpeOUTENHN U pa3pyIIUTEIN OPTaHMYECKUX BEIIECTB B PUPOIHBIX
coobmiectBax. [Ipumeps! IpUPOIHBIX COOOIECTB (JIec, MPYA, 03€pO U IIp.).

HckyccTBeHHbIe cOOOIIECTBA, X OTIUYUTEIbHBIE PU3HAKH OT MPUPOJHBIX COOO0IIECTB. [[puYrHbI HEYCTOWYMBOCTH UCKYCCTBEHHBIX cO00IIecTB. Poib
HCKYCCTBEHHBIX COOOIIIECTB B KU3HM YEJIOBEKA.

[Tpuponusie 30Hb1 3emin, ux odutarenu. diopa u dayna npupoaHbIX 30H. JlaHAIATH: TPUPOIHBIE U KYIBTYPHBIE.

JlabopamopHnuie u npaxmuyeckue pabomul VI3ydeHue HCKyCCTBEHHBIX COOOIIECTB M UX oOuTaTenel (Ha mpuMepe akBapuyma U jap.).

Oxexypcuu unu eudeosxckypcuu 1. I3ydeHne npupoIHbIX COOOIIECTB (Ha MpuMepe jieca, 03epa, Ipyaa, Jiyra u zip.).

2. 3y4yeHune Ce30HHbIX ABJIECHUH B )KU3HU NPUPOJHBIX COOOLIECTB.

6. ’Kusasi npuposaa u yesioBek V3MeHeHUs B IpUPOJIE B CBSI3U C PA3BUTHUEM CEJIBCKOTO XO3sIIICTBA, MPOU3BOACTBA U POCTOM YHCICHHOCTH HACEICHHMS.
BrnusiHue denoBeka Ha )KMBYIO IPUPOY B X0/1€ UCTOpUH. [ T00GabHbIe KOIOTHYeCKHE TPOOIeMBbl. 3arpsi3HeHne BO3IYLTHON U BOTHOW 000104eK 3emiy,
NOTEPH M0YB, UX NpenoTBpaieHue. [lytu coxpanenus 6uonoruyeckoro pasHooopaszus. OXpaHsemble TEPPUTOPUH (3aTIOBETHUKH, 3aKa3HUKH,
HalMOHAIbHbIE MApKH, TaMITHUKH NpUpoabl). KpacHas kaura PO. Oco3HaHue )KU3HU KaK BEJMKOMN LIEHHOCTH.

IIpaxkmuueckue pabomsi IlpoBenenue akiuu 1o yoopke Mmycopa B OJvkaifieM Jiecy, napke, CKBepe Win Ha MPUIIKOJIbHON TEPPUTOPHUH.

«buonornsa. MHoOroodpas3ne NOKpbITOCEMEHHbIX PACTEHHH. 6 Ki1ace»
(34 4, 1 4 B HExemMIO)
Paznen 1. Ctpoenne 1 MHOroo0pa3ne NOKPbITOCEMEHHBIX pacTeHui (14 u)
CrtpoeHue ceMsH OJHOMAOJIbHBIX U JIBYIOJIbHBIX pacTeHUW. Buabl KOpHEW M THUIIBI KOPHEBBIX CHUCTEM. 30HBI (Y4acTKH) KOpHS. Bupomsmenenus
kopHeil. IToGer. louku u ux crpoenue. Poct u pazButue mobera. Buemnee crpoenue nucra. Knerounoe crpoenue nucra. BugonsmeHneHus
muctbeB. Ctpoenue crednsa. Muoroodpasue crebneil. Bunonsmenenus noderos. L{Betok u ero crpoenue. Congerusd. [1noas! u ux xnaccudukanus.
Pacripoctpanenue niao0B U CEMSH.
JdemoncTpanus
BHuemnee u BHyTpeHHee cTpoeHHe KOpHA. CTpoeHue Mmoyek (BereTaTMBHOW M I'€HEpaTHMBHON )M pacroliokeHue ux Ha crebne. CTpoeHHe JucTa.
Makpo- u Mmukpoctpoenue credius.Paznuunbie Buabl coneTnii. Cyxue u COYHbI€ TI0ABI.
JlabopaTropHble M npakTHYecKHe padoThI
CrpoeHue ceMsH ABYNOIbHBIX U OIHOJOJIBHBIX PACTEHUM.
Bunel kopueii. CrepkHeBasi 1 MOUYKOBaTasi KOPHEBBIE CUCTEMBI.
KopHeBoli yexymK U KOpHEBBIE BOJIOCKH.
Crpoenue nmoyek. PacnonoxxeHue moyex Ha crede.
BHyTpeHHEe CTpoeHue BETKH AepeBa.
BunonszmeneHnsie noderu (KOpHEBHIIE, KITyOSHb, TYKOBHII).



Ctpoenue 1Betka. Pa3nuuHbie BUbI COLIBETHM.
MHoOroo0pasue Cyxux U COUYHBIX ILIOJIOB.

Paznen 2. ZKuszub pacrenuii (10 )
OcCHOBHBIE MPOLECCHI KU3HEACATEIHLHOCTH (MUTAHKUE, JbIXaHWE, OOMEH BEUIECTB, POCT, pa3BUTHE, Pa3MHOXKEHUE). MUHEpaIbHOE U BO3AYLIHOE
nutanue pacteHui. @orocunres. [pixanue pacrenuil. Mcnapenue Boasl. Jlucronan. I[lepensrukeHre BOAbI U MUTATEIbHBIX BEILIECTB B PACTCHUM.
[Ipopacranue cemsin. CriocoObl pa3MHOXKEHHS pacTeHUi. PasMHOXeHue criopoBhIX pacTeHuid. PazMHOKeHHE ToJIoceMeHHBIX pacTeHui. [TomoBoe n
Oecronoe (BereTaTuBHOE) pa3MHOKEHUE TTOKPBITOCEMEHHBIX PACTEHUH.
JlemoHcTpanus
OnbIThl, JOKa3bIBalOIIME 3HAYEHHUE BOJbI, BO3AYyXa M TEIUIa Ui MPOpPACTaHMsI CEMSH; MUTAaHUE MPOPOCTKOB 3allaCHBIMM BELIECTBAMU CEMEHH;
MOJyYEHUE BBITSHKKH XJIOpo(dUIIa; MOIVIOMIEHHE PACTEHUSIMHU YITIEKUCIOro ra3a W BbIAENEHUE KUCIOpoJa Ha CBETy; oOpa3oBaHHE Kpaxmalia,
JIbIXaHHE PACTEHUI; NCIIAPEHUE BOJIbI JIUCThSIMU; IIEPEIBUKEHUE OPTaHUYECKUX BELLECTB 10 JyOy.
JlaGopaTopHblie ¥ NPaKTHYEeCKHE PA0OTHI
[lepenBurkeHne BObl 1 MUHEPAJIbHBIX BELUIECTB IO JPEBECHUHE.
BereraruBHoe pa3MHOKEHHE KOMHATHBIX PACTEHUM.
Omnpenenenre BCXOKECTH CEMSIH PAaCTEHUN U UX MTOCEB.

IKCKYypCHH
3UMHHE SBJICHUS B )KU3HU PACTCHUH.

Paznen 3. Knaccudukanus pacrenmii (6 9)
MHoroo0pa3ue pacTeHHH, IPUHLIUIBI UX Kiaccupukanuu. OCHOBHbIE CUCTEMAaTUYECKUE KaTeropuu: BU, poi, CEMEICTBO, Kilacc, 0TI, HapCTBO.
Knacc JIBynonpHble pactenus. Mopdonornueckas xapakTepUCTHKa CEMEHCTB ¢ ydeToM MecTHBIX ycioBuil. Kmace OnHomosbHBIE pacTeHUS.
Mopdonorudyeckas XapaKTepHUCTUKA 3JIaKOB M JIMJICHHBIX. BakHeiline CcenbCKOXO3SHCTBEHHBIE pacTeHUs, OHOJIOTMYeCKHEe OCHOBBI HX
BbIpallluBaHUA U H&pO}IHOXO?ﬁIﬁCTBGHHOﬂ 3HA4YCHUC. H)IOBI/ITBIC pPacTCHUA. H)IOBI/ITBIC pacTCHUA pEruoHa. OxpaHa PEAKUX U UCUC3AOIINX BHUIO0OB
pacrenuii. Oxpansiemble pacteHust Bonorosckoit obnactu
JdemoncTpanus
JKussle u repbapHbIe pacTeHHUs1, paHOHUPOBAHHbIE COPTA BAKHEUIIINX CEITbCKOXO3SMCTBEHHBIX PACTECHUH.
JlaGoparTopHblie M IPaKTUHYECKUE PA0OTHI
BrlsiBeHNE IPU3HAKOB CEMENCTBA IO BHELTHEMY CTPOEHUIO PACTEHUH.

IKCKypCUH
O3HaKOMJICHHE C BhIpalllMBaHUEM paCTCHI/Iﬁ B 3allIMIICHHOM I'PYHTC.

Paznen 4. [lpupoanbie cooduiecTna (3 1)
B3aumocss3p pactenuii ¢ npyrumu opranmsmamu. Cum6mo3s. [apasutusm. PacturensHbie cooOmecTBa U UX THIBI. PacTuTensHBIE COOOIIECTBa
Bonoroackoit o6mactu. Jleca Bomoronckoit obmactu. Pa3Butre u cMeHa pacTUTEIBHBIX COOOIIECTB. YCIOKHEHUE PACTCHHUH B MTPOIIECCE IBOTIOIUH.



Brnusinue nesTenbHOCTH YeIoBeKa Ha PaCTUTENbHBIC COOOIIECTBA U BIUSHUE TIPUPOIAHON CPe/ibl Ha YEIOBEKa.
IKCKypCHH
[Ipuponnoe coodmecTBo U yenoBek. PeHomornueckre HaOMONEHNS 32 BECEHHUMU SIBIICHUSIMH B TIPUPOIHBIX COOOIIECTBAX.

Coneprxanue nporpamMmmabl
«bunoJorusa. 7 KuporHble. 7 KjIace»
(68 1, 2 4 B HEZIEIO)

BBenenue (2 1)
OO61ue cBeeHus o0 )KMBOTHOM Mupe. Vcropust pazButus 30o01oruu. Meronsl nzydenus kuBoTHbIX. Hayka 30050rus u e€ crpykrypa. CXoICTBO U
pa3iInuurs KUBOTHBIX U pacTeHuil. CucTeMaruka )KUBOTHBIX.

Paznen 1. Ilpocreiimmue. (2 9)

[Ipocreiimme: MHOrooOpasue, cpeia U Mecta oOUTaHus; 00pa3 KU3HU U MOBEACHUS; OMOJIOIMYECKUE U IKOJIOTMUECKHE OCOOCHHOCTH; 3HAYEHH € B
IPUPOJIE U KU3HU YEJIOBEKa; KOJIOHUAIbHbBIE OPIaHU3MBI.

JdemoHcTpanus

Kussle nndysopun. Mukponpenaparsl pocTeHmmx.

Paznen 2. MHorok/1eTo4HbIe ;KUBOTHBIE. (35 )

BbecniozBoHounsle sxuBoTHBIE. Tun ['yOku: MHOrooOpasue, cpea oOuTaHus, 00pa3 )KU3HU; OMOIOTHYECKHE

U DKOJIOTMYECKHE OCOOEHHOCTH; 3HAU€HUE B NPUPOJE M KU3HMU yenoBeka. Tun KumieunononocTHble: MHOroo0Opasue, cpeaa oOurtanus, oOpa3
AKHU3HHU; OMOJIOrHYECKHE U HKOJIOTHYECKHE 0COOEHHOCTH; 3HAUYCHHE B IPUPOJIE U KHU3HH YEJIOBEKA; CUE3AIOIINe, PEAKHE U OXPaHsIEeMbIe BUIbI.
JdemoncTpanus

Muxkponpenapar npecHoBoAHOM ruapsl. O0pa3iubl kopaia. BnaxxHslii npenapar Meay3sl. Bugeopunbm.

Tumbr [lnmockue, Kpyrneie, Kompuarbie uepBu: MHOrooOpasue, cpela M MecTa OOUTaHUS; O0pa3 XKU3HU M TOBEACHUE; OMOIOTHYECKHE U
9KOJIOTHYECKHE 0COOCHHOCTH; 3HAUE€HHE B IPUPOJIC U KU3HU YesloBeka. MHOrooOpasue uepBeit Bosoroackoit obmactu

JlaGopaTopHblie M NPaKTUHYeCKHUE PA0OTHI
MHoroo0pa3ue KolIbuaTbIX YepBei.

Tun Mommtocku: MHOrooOpasue, cpeaa obouTaHusi; o0Opa3 >KU3HM U TMOBEJCHUE; OMOJIOTMYECKHE M DKOJOTMYECKHE OCOOEHHOCTH; 3HAaueHHE B
IPUPOJIE U KU3HU YenloBeka. MHOrooOpasue MOoJTIockoB Boorockoit o0nacTu,ux oxpaHa

JdemoncTpanus

MHoroo6pasne MOJTIOCKOB ¥ UX PAKOBHUH.

Tun Wrnokoxkue: MHOTOOOpasue, cpena oOMTaHUs, 00pa3 KW3HM U TOBEICHHE, OMOJIOTMYECKHE M IKOJIOTMUYECKHE OCOOCHHOCTH; 3HAUCHHE B
MPHUPOJIE U )KU3HU YEIIOBEKA.
JdemoncTpanus



Mopckue 3Be3/1bl U Jpyrue urokoxue. Buneopuibm.

Tun Unenucronorue. Knacc PakooOpasnbie: MHOrooOpasue, cpena obuTaHus; oOpa3 >KU3HM U MOBEACHHE; OMOJIIOTMYECKHUE U SKOJOTUYECKUE
0COOEHHOCTH; 3HAYCHHE B TIPUPOJIC U KU3HH YETIOBEKA.

JlaGopaTopHblie M NPaKTHYeCKHE PA0OTHI

3HAKOMCTBO C pa3HOOOpa3ueM pakooOpa3HbBIX.

Kiacc ITaykoobpazHbie: MHOTrooOpasue, cpea oOuTaHus; 00pa3 )KU3HU U TIOBEJICHUE; OMOIOTHYECKHIE U SKOJIOTUISCKHUE OCOOCHHOCTH; 3HAYCHHE B
npupoje u ku3Hu yenoBeka. Kimacc Hacekombie: MHOTOOOpasue, cpena ooutanus; 0opas )XKM3HU U TOBECHUE; OMOIOTUYECKUE U HKOJIOTHYECKHe
0COOEHHOCTH; 3HAUEHHUE B MIPUPOJIE U KU3HU YesioBeka. Unenucronorue Bosoroackoit obnactu

JlaGopaTopHblie ¥ NPaKTUHYeCKHE PA0OThHI

N3yuenue npencraBuTeseit OTpsS0B HACEKOMBIX.

Tun Xopnoseie. Knacc Jlanuernuku. [lo3zBoHouHbIe kuBOTHBIE. Hagkiacc PwiObl: MHOTOOOpasue (KpyriopoThie, XpsIIeBble, KOCTHBIE); cpela
oOuTaHus; 00pa3 *KU3HU U MOBEJIEHUE; OMOIOIMYECKHE U SKOJIOTUYECKUE OCOOCHHOCTHU; 3HAYEHHUE B MPUPOJAE U KU3HU YEJIOBEKA; MCUE3aloIlne,
penkue u oxpansemMble Buabl. Oxpansemble BUAbl peid Bonoroackoii obnactu

JlaGoparTopHblie M NPaKTUHYECKUE PAadOThI

Habmtonenue 3a BHETHUM CTPOCHUEM U TIEPEABUKEHUEM PBIO.

Knacc 3eMHOBOIHBIE: MHOTOOOpasue, cpefa oOuTanus; 00pa3 KU3HU U MOBEJCHNE; OMOJOTMUECKUE U SKOJIOIMUECKHE OCOOCHHOCTH; 3HAYeHHE B
MpUpPoOAC U ) KU3HU YCJIOBCKA, UCUEC3AI0ONIUEC, PCAKUC U OXPAHACMBIC BUbI. OXpaHSICMI)Ie BUJAbI 3€EMHOBOIHBIX BOHOFO}ICKOﬁ obmactu

Kinacc Tlpecmbikaromuecs: MHOTooOpasue, cpena oOuTaHus; o0pa3 KM3HM M TOBEACHHE; OMOJIOTMYECKHUE U DKOJIOTHYECKHE OCOOEHHOCTH;
3HaYeHHE B MPUPOJEC M KU3HHM UEJOBEKa; MCYe3alollue, peaKue U oxpaHsemble BUAbl. OXpaHsemble BUIBI TMpecMbIKarommxcs Bomoroackoii
oOmnactu

Knacc IItunpsr: MHOroo6pasue, cpea ooutanusi; 00pas *HU3HHU U OBEACHUE; OMOIOTHUECKUE U SKOJIOTMYECKHE 0COOCHHOCTH; 3HAYEHUE B IIPUPOJIE
H )KU3HHU YCJIOBCKA,; UCUC3AI0IIUEC, PEAKHNEC U OXPAaHACMBIC BUBI. OXpaHSIeMI)Ie BHUJIbI IITHUIL BOHOFO}ICKOﬁ oOactn

JlabopaTropHble M npakTHYecKHe padoThI

I/IsyquI/Ie BHCHIHCTO CTPOCHUS IITULI.

Knacc Mnekonuraromue: BaXHEHIIINe MTPEICTaBUTENN OTPSIOB; cpefa oOuTaHus, 00pa3 KM3HU U MOBEJIEHUE; OMOIOTHUECKHE U SKOJOTUIECKUE
OCOOCHHOCTH; 3HAYCHHE B TIPUPOJIC W KM3HHU YEJIOBEKA; WCYE3AIONINe, PEIKHEe M OXpaHseMmbie BHIBIL. OXpaHseMble BUIBI MIICKOTTHUTAIOIIHX
Bomnoroackoii odmactu

IKCKypcus

N3ydeHne MHOTOOOpAa3HsI MTHUIT

JdemoncTpanus

Buneopunabm.



Paznen 3. IBosonus crpoennsi U GyHKIHA OPraHoB M UX CHCTEM Y KMBOTHBIX. (14 )

[TokpoBel  Tema. OmnopHO-ABUraTeNbHAs CHCTEMa M CHOCOObl mepeaBmkeHus. llomoctu Ttema. Opranbl ApIxaHus W ra3o00MeH. Oprasbl
nunieBapeHus. OOMeH BellecTB U npeBpaiienue suepruu. Kposenocnas cucrema. Kposb. Opransl BoiaeneHusi. Opransl 4yBCTB, HEpBHAsI CUCTEMA,
UHCTUHKT, peduiekc. Perymsmus nestensHOoCTH opranu3ma. Opranbl pa3sMHOKEHUS, IPOATICHUS PO/,

JdemoHcTpanus

Bnaxnasie npemnaparbl, CKCJICThI, MOACIIN U MYJISIKH.

JlaGopaTopHblie M NPaKTUHYeCKHUE PA0OTHI

Nzyuenne ocoOeHHOCTEN pa3IMUHBIX IIOKPOBOB TEJA.

Paznen 4. UnauBuayanbHoe pa3BUTHE )KMBOTHBIX (3 )
[Tponnenue poma. Opransl pasMHOKeHHs. CriocoObl pa3sMHOKEHMsI JKUBOTHBIX. OmiiofoTBopeHue. Pa3Butue *HUBOTHBIX ¢ MpeBpalleHueM u 0e3
npespauieHus. [leppoau3zanus 1 NpoJOKUTEILHOCTD XKU3HU )KUBOTHBIX.
JlaGopaTopHble ¥ NPaKTHYEeCKHE PA0OTHI
N3yyenune craauil pa3BUTHA )KUBOTHBIX U ONPEICIICHUE UX BO3PACTa.

Paznen 5. PazBuTHe M 3aKOHOMEPHOCTH pa3MelleHHs ;KMBOTHBIX Ha 3emuie (3 u)
JlokazaTenbCTBa HBOMIOIMU: CPABHUTEIILHO-aHATOMUYECKHE, 2 MOPHUOJIOTHYECKHE, MATEOHTOJIOTHYECKHE.

Y./lapBUH O MpUYUHAX IBOJIOIHMH YKUBOTHOTO MHUpA. YCIOKHEHUE CTPOCHUS KUBOTHBIX U Pa3HOOOpa3re BUIOB KaK PE3YJbTAT dBOIOIUN. Apeabl
obutaHus. Murpaiuu. 3aKOHOMEPHOCTH pa3MEIeHUs KUBOTHBIX.

JdemoncTpanus

[TaneoHTOIOrMYECKUE TOKA3aTENBCTBA IBOITIOLUH.

Paznen 6. buonenosnl (4 1)
EcTecTBeHHBIE M HCKYCCTBEHHBIE OWOIIEHO3BI (BOMOEM, JIYT, CTEMb, TYHJZIpa, JiE€C, HAacEeNEHHBIH MyHKT). buoneno3sl Bomoroackoi oOmactu.
PaznooOpasue necoB permona. MakToppl cpeia W HMX BIMSHHE HAa OWOLEHO3bI. llemu muTaHus, MOTOK »HEPruu. B3aMMOCBS3b KOMIIOHEHTOB
OMOIIeHO3a ¥ X TTPUCTIOCOOICHHOCTH JIPYT K JIPYTY.
IKCKypcus
N3ydyeHne B3aMMOCBS3M KHUBOTHBIX C JIPYTUMH KOMIIOHEHTaMH OuolieHo3a yieca. deHomornueckne HaOMOAEHUS 32 BECCHHUMH SIBICHUSIMHU B
JKHU3HH )KHUBOTHBIX.

Paznen 7. ZKuBOTHBIN MUP M X0351iiCTBEHHAsI 1eATEJIbHOCTD YeJi0BeKa. (5 u)
Brusaue nesarenbHOCTH YelloBeKa Ha >KUBOTHBIX. [Ipombicen xkuBOTHBIX. [IpombicioBbie KHUBOTHBIE Bosoromackoit ob6nactu. OmomalnrHWBaHUE.
Pa3Be,ueHHe, OCHOBBEI COI[ep)KaHI/ISI U CCIJICKIIUU CGHBCKOXOSHﬁCTBeHHBIX JKNBOTHBIX. CCJIBCKOXOSHP'ICTBGHHBIG U JOMAIIHUE JKHWBOTHBIC.
[Tpodunaktuka 3a00aeBaHN, BHI3BIBAEMBIX KUBOTHBIMU. [IprcriocoOseHns K pa3audHbIM cpefam obutanus. OxpaHa KMBOTHOTO MHpPA: 3aKOHBI,
CHUCTEMa MOHUTOPHUHIA, OXpaHsieMble TeppuTopun. KpacHas kHura. PanuoHanbHOE MCIOIb30BaHKUE )KUBOTHBIX. OXpaHa )KMBOTHBIX B Bosoroackoit
o0nacTu.



IKCKypcus
HOC@H.[GHI/IC BBICTABKH CEIILCKOXO3SIMCTBEHHBIX U JOMAaIIHUX KUBOTHBIX.

«buosiorus. Yesosek. 8 kiaace»
(68 4, 2 u B HeeI10)
Paznen 1. BBenenne. Haykn, udyyamomme opranusm 4esiopeka. (2 u)
Hayku, usydaromue opranusm 4ejioBeKa: aHaTOMUs, (PU3UOIOTHs, ICUXOJIOTHUS U TUrueHa. VX cTaHOBIIEHHWE U METO/bI UCCIEeIOBAHMUSL.
Uenosek u okpyxkaromias cpeaa. [Ipuponnas u corpanbHas cpeia 0OMTaHUs YeTIOBEeKa. 3aIuTa Cpellbl OOMTaHUS YEIIOBEKA.
Paznen 2. [Ipoucxo:kaenune yejoBeka. (3 u)

Mecrto uenoBeka B cucrtemaruke. JlokazaTenbCTBa KMUBOTHOTO MPOMCXOXKACHHUS udeoBeKa. UepThl CXOACTBA U PA3IMYUM YelIOBEKA U
KUBOTHBIX. OCHOBHBIEC STalbl BONIOIMH 4YeJOBeKa. BnusHue OUOIOTMYECKUX U COLUATbHBIX (PaKTOPOB Ha HBOJIOLHUIO YEIOBEKA.
Yenoseueckue pacel. UenoBek Kak BUJL.

Paznen 3. Ctpoenne opranusma. (4 u)
OO0umii 0030p opranusma yenoBeka. YpoBHM opranuzanuu. Ctpykrypa tena. Opransl U cucTeMbl opraHos. KieroyHoe crpoeHue opraHusma.
Txanu. BHemHsAs 1 BHyTpeHHss cpena opranu3ma. CtpoeHune u GyHKIUHM KIETKU. Ponb simpa B mepenade HACIeACTBEHHBIX CBOMCTB OpraHM3Ma.
Opranouasl kinetku. Jlenenue. KuzHeHHbIE MpoIlecChl KIETKU: OOMEH BelecTB, OMOCHHTE3 M OHOJIOTHYecKoe OKHCIEHHE, UX 3HaueHue. Poib
dbepmenToB B 0OMeHe BemiecTB. Poct u pa3Butue kieTku. CoCcTOSHUS (PU3HOIOTHYECKOTO TIOKOsI U BO30OyxkeHus. Tkanu. OOpa3oBaHHe TKaHEH.
OnuTenualibHble, COeIMHUTEIbHbBIC, MbIIIIEYHbIE, HEpBHas TKaHU. CTpoeHne u (pyHKuuu HelpoHa. CuHarnc. PeduekTopHas peryiasius opraHoB
cucteMm opranusma. LlenTpanpHas u nepudepudeckast 4acTu HepBHOUM cuctembl. COMHHON U TOJIOBHOW MO3T. HepBbl 1 HepBHBIE y3ibl. Peduiekc u
pednexTopHas ayra. Heliponnsie nenu. IIporeccsl Bo30yXIeHUS U TOPMOKEHMS, UX 3HaueHUe. UyBCTBUTENIbHBIE, BCTABOUHBIE U UCTIOIHUTEIbHbIE
HelipoHsl. [Ipsimble 1 0OpaTHbIE CBA3U. POk perenTopoB B BOCIIPUATHH Pa3paKeHH.
Jdemoncrpauus
Paznoxenue nepokcuia Bonopoaa GepMeHTOM KaTaaazoi.
JlabopaTropHble 1 npakTHYecKHe padoThI
PaccmarpuBanne KIIETOK M TKaHEW B ONTHYECKMM MHMKpOCKON Mukponpenaparsl KIETOK, SIUTEIHAIBHONW, COCIWHUTENIBHOM, MBIIIEYHONM M
HEPBHOM TKaHEH.
CamMona0broieHne MUTaTeNIbHOTO pediekca U yCI0BHS €ro MPOsBICHUS U TopMoxkeHUs. KoneHnHsiit pedrexc

Paznen 4. OnopHo-nBurareabHas cucrema. (7 1)

Onopa u nBwxeHue. OmnopHo-nBUrarenpHas cucremMa. CKelneT W MbIIIBL, WX (YHKIUH. XUMHUYECKHH COCTaB KOCTEH, MX Makpo- H
MHKPOCTPOCHHUEC, THIIbI kocte. CkereT YCJIOBEKaA, €10 npncnoco6neHHe K IMPAMOXO0XKICHUIO, pr210B0171 JCATCIIbHOCTH. I/I3MGHGHI/I5[, CBA3aHHBIE C
Pa3BUTHEM MO3Ta U peud. THUIIbI COEIMHEHUIN KOCTEN: HEMOABMKHBIE, MIOIYIOIABUKHBIE, TIOABMKHBIE (CycTaBbl). CTpOEHNE MBILIL] U CYXOXKUIIUH.
O030p MBILII YEJI0BEYECKOro Teaa. MBIIIIBI-aHTAarOHUCTBI U CUHEPTUCThL. PaboTa CkeNeTHBIX MBI M UX perynsauus. [lonaTue o aBUrareiabHoi
CAUHUIIC. N3menenne MbIIIOBI TOpU TPCHUPOBKE. HOCJIGI[CTBI/IH THMIIOJUHaMUH. SHGpFGTI/IKa MBIIICYHOI'O COKpAIICHU. I[I/IHaMI/I‘-IGCKaSI n
cratudeckas pabota. HapyiieHus ocaHku M pa3BUTHE IJIOCKOCTONMS: IPUYMHBI, BBIABICHUE, IPEAyNpexaeHue u ucnpasienue. [lepsas nomouis
npu ymubax, mepesioMax KocTe M BhIBUXax cycTaBoB. [IpodunakTuka TpaBmMaTu3ma. 3HaueHne (U3NYECKUX YIPAKHEHUH U KYIbTYPhI TpyAa JUIs
(opMHUPOBaHUS CKEJETa U MYCKYJIATypBl.



JdemoncTpanus

CkeneT 1 MyJIsKHM TOpca 4eJIOBEKa, Yeperna, KocTeld KOHEYHOCTeH, M03BOHKOB. Pacninibl koctel. [IpuémMbl okazaHust nepBoii MOMOLIY IIPU TPAaBMaXx.
JlaGopaTopHblie M NPaKTHYECKHE PA0OTHI

MHUKpPOCKOIINYECKOE CTPOCHHUE KOCTH.

MBI1111bI YETOBEYECKOTO TeJla (BBIIOIHETCS 100 B Kiacce, 1100 joMa). Y TOMIIEHHE TP CTaTUYECKONW U IMHAMUUYECKOH pabore.

BrIsBIIeHME HAPYLIEHNI OCAHKHU.

BeisiBiieHue mockocTonus (BbIIOIHAETCS 10Ma).

CamonabmtoneHust paboThl OCHOBHBIX MBIIIII, POJIH IJIEYEBOTO MOSICA B IBUKCHUSAX PYKU.

Paznen 5. BuyTpenHsisi cpeaa opranusma (3 u)

BHuyTtpenHssist cpena opranusma, 3HadyeHue e€ nocTostHeTBa. KOMIOHEHThI BHYTpEHHEH Cpeibl: KpOBb, )KUAKOCTb, TUM(a. Mx B3aumozaencTsue.
IT'omeocra3. CocraB KpoBH: Iu1a3mMa U (POPMEHHBIE IEMEHTHI (TPOMOOIUTHI, SPUTPOLUTHI, JICHKOIHUTHI). DYHKINU KIETOK KpoBU. CBEPTHIBAaHHE
KkpoBU. Ponb kanbuus u BuramuHa K B cBépThiBaHMM KpoBH. AHanu3 KpoBu. Manokposue. KposerBopenue. bops0a opranusma ¢ nHgpekuuei.
Nmmynuter. 3amuTtHble 6apsepel opranusma. JI. Ilacrep m M.M. MeunukoB. AHturensl u antutena. Crenuduueckuii 1 HecrienupUIecKui
umMmyHHUTeT. Kiterounslii 1 rymopanbHbiii uMMyHuTeT. UMMyHHast cuctema. Ponb nmuMdonuroB B uMMyHHOM 3amure. daronuros. Bocnanenue.
WNudexnnonnsie n napazutapusie 6one3nn. Bopora nndexnun. Bo3Oyaurenn u nepeHocynku Oone3nu. bammmio- u Bupyconocurtenu. Teuenne
UHeKIMOHHbIX Oone3nell. [Ipodunaktuka. Amteprudyeckue peakuuu. [lpenynpenutensHble NpuBUBKY. JleueOHbIe CHIBOPOTKU. MIMMyHOMIOTUS Ha
CIIy>k0€ 3/10pOBbsl: BAKIMHBI U JiIedeOHbIE CHIBOPOTKU. ECTECTBEHHBI M MCKYCCTBEHHBII MMMYHHUTET. AKTUBHBIH M TAaCCUBHBI MMMYHHTET.
TxaneBas coBMecTuMoCTb. [lepennuBanue kposu. ['pymnmel kpoBu. Pesyc-dakrop. Ilepecaaka opraHoB 1 TKaHEH.

JlaGoparTopHblie M NpaKTUYeCKUE PadoOThI
PaccmarprBaHue KpoBH YEJIOBEKA U JIATYIIKH O]l MUKPOCKOIIOM.

Paznen 6. KpoBenocHasi u 1uMpaTruyeckasi CHCTeMbI opranusma (6 u)

Opranbl KpOBEHOCHOW M JIMMQaTHYecKol CHUCTEM, UX pojib B opraHuzMe. CTpoeHHe KPOBEHOCHBIX M JMMaruueckux cocynoB. Kpyru
KpoBooOpamienus. CtpoeHue u pabora cepiama. ABTomMaru3M cepiana. JIBukeHHe KpoBH MO cocydaMm. Perynsius KpoBOCHAOKEHHUS OpraHOB.
ApTepuanbHOe JaBlI€HHE KPOBHU, MyJbC. | UTHEHA cepliedHO-COCYaUCTON cuctembl. JloBpaueOHasi mOMOIIb Mpy 3a00JIeBaHUU CEpJlla U COCYIOB.
[IepBas nmomo1ib Npu KPOBOTEUEHUSIX.

JdemoncTpanus

Monenu cepaua u Topca yenoBeka. [Ipuémbl uamepenus aprepualibHOro AaBieHus no merony Koporkosa. [Ipuémbl ocTaHOBKHM KPOBOTEUEHHU.
JlaGoparTopHblie M IPaKTUHYECKUE PA0OTHI

[TonoxeHue BEHO3HBIX KIJIAIIAHOB B OMYILIEHHOW U MOJIHATON pYyKe.

M3MeHeHus B TKaHAX MPH MEPETSHKKAX, 3aTPYIHAIOMINUX KPOBOOOpaIlleHHE.

Omnpenenenne CKOPOCTH KPOBOTOKA B COCYZIax HOI'TEBOTI'O JIOXKA.

OnbIThI, BBISBISIONINE IPUPOY MYIbCA.

OyHKIHOHATBHAS MPo0a: PeakIus CepAeYHO-COCYAUCTON CUCTEMBI HA JIO3UPOBAHHYIO HATrPY3KYy.

Paznen 7. Abixanue (4 u)
Heixanue. JlpixarenpHas cuctema. 3HaueHue AbixaHus. CTpoeHwe W (YHKIIMHW OpraHoB JbixaHus. lomocooOpazoBanue. NHpeknnoHHbIe U



opraHuuyeckue 3a0o0JieBaHUS JbIXaTeIbHBIX MYTEH, MUHJAIMH M OKOJIOHOCOBBIX Ma3yX, MpoduiakTuka, JoBpadeOHas MOMoulb. Perymsmus
nbixanus. ['a3000MeH B IETKUX UTKaHAX. MexaHU3MbI BIOXa U BbIioxa. HepBHas U ryMopanbHas perymsnus apixanus. OXxpaHa BO3AYIIHOM CPE/bI.
Bnusinue 3arpsizHeHus okpyxkarouieil cpensl B Bonorozackoit obnactu , Ha 310poBbe denoBeka. DYHKIMOHAIBHBIE BO3MOKHOCTH JbIXaTEIbHON
CUCTEMBI KaK T0Ka3arelb 30pOBhs. | UTHEHA OpraHoB JbIXaHus. JKu3HEeHHas EMKOCTh JIETKUX. BhIsIBICHUE U IpeaynpexaeHne 00JIe3HeH OpraHoB
neixanus. Omooporpadus. MHpekunonusie 3a00neBanus U Mepbl ux npoduiaktuku. TyOepkynés u pak nérkux. [lepsas momonis yronarouiemy,
IpY YOYUICHUU W 3aBAJIMBaHUM 3eMJIEH, aekTporpaBMe. KinHnueckas u Ouonornyeckasi cMepTh. VICKycCTBEHHOE JIBIXaHWE U HETIPSIMOW Maccax
cepaua. Peannmanus. BausiHue kypeHUs U ApyTUX BPEAHBIX IPUBBIUEK HA OPTAHU3M.

JdemoncTpanus

Monens ropranu. Monenp, NOSCHAIOIIAs MEXaHU3M B/10Xa U Bbloxa. [Ipuémel onpeneneHuss mpoxoauMOCTH HOCOBBIX XOAOB y MaJ€HbKHUX JETEH.
Poins pezonaropos, ycunuBaronmx 3ByK. OMBIT 10 OOHAPYKEHUIO YITICKHCIIOTO Ta3a B BBIABIXaEMOM BO3IyXe. M3MepeHue KU3HEHHOW EMKOCTH
nérkux. [Ipuém UCKyCCTBEHHOIO JIbIXaHUS.

JlabopaTopHble U MpaKTHYecKHe PadoThl

W3mepenne o06xBara rpyIHON KJIETKH B COCTOSSHUU BIOXA U BBIIOXA.

OyHKIHOHATIBHBIE MPOOBI C 33JIEP>KKON JBIXaHUS HA BJOXE U BBIJIOXE.

Paznen 8. [IumeBapenue (6 4)

[Mutanue. [lumeBapenue. [lumeBaputenbHas cuctema. [luiieBbie MPOAYKTHI W MUTATENbHBIE BEIIECTBA, MX POIb B OOMEHE BEIIECTB.
3Hauenue MUIICBAPCHUA. CTpOGHI/Ie u (1)}’HKHI/II/I HHHIGB&pHTGHBHOfI CHUCTEMBI: HI/IIHGBapI/ITeJ'IBHI:Jﬁ KaHaJI, MUIICBAPUTCIIBHBIC KCIIC3bI.
[TumeBapeHue B pa3iIMUYHBIX OT/AETaX MHINEBAPUTENBLHOTO TPaKTa. Perynsius nesTenbHOCTH MUIEBapUTEIbHONU cucTeMbl. HapymieHus paboTsl
MUIIEBAPUTEIBHON CUCTEMBbI M MX MpoduiakTuka. 3aboyieBaHUs OpraHOB MHILEBApPEHMs, UX NpouUIaKTHKaA. [ MrMeHa opraHoB NMUILIEBapEHUSs.
[TpenynpexaeHue xenynouHO-KUIIEYHBIX HH(EKINI 1 reTbMUHTO30B. JloBpaueOHast MOMOIIIb MPU MUILEBLIX OTPABICHUSIX.

JdemoncTpanus

Topc denoBexa.

JlaGopaTopHblie M NPaKTUHYECKUE PA0OTHI

JeiictBue (hepMeHTOB cIOHBI Ha Kpaxman. CaMOHAONIONEHHS: OMpee/ieHUe MOJIOKEHUS CIIOHHBIX JKeNE3, IBUKEHUE TOPTaHH TPU
TJIOTAHUU.

Paznen 9. O6men BemecTB U dHepruu (4 )

OOMeH BelecTB M MpeBpalleHus SHepruy B opranu3Me. OOMeH BeIeCTB U YHEPIMU — OCHOBHOE CBOMCTBO KHBBIX cymiecTB. [Inactuueckuii
U HepreTuyeckuii ooMeH. OOMeH OeNKOB, JKHUPOB, YITIEBOJOB, BOABI 1 MUHEPAJIbHBIX COJIei. 3aMEHUMbIe U HE3aMEHUMbIE aMUHOKHUCIIOTHI, MUKPO-
U MakpodsieMeHThl. Poib ¢epMeHTOB B 0OMeHe BellecTB. ButamuHbl. DHepro3arparbl 4ejJoBeKa M MUILEBOW paloH. PannoHanmbHOE NMUTaHHE.
Hopwmeb! u pesxum nutarusi. OCHOBHOM 1 00IIHi 0OMeH. DHepreTudecKasi eMKOCTh TTHUIIH.
JlabopaTtopHble M npakTHYecKHe padoThI
VYcraHoBeHHE 3aBUCMMOCTH MEXIYy Harpy3kol M YpOBHEM SHEPreTH4ecKoro oOMeHa Mo pesynbrataM (yHKIIMOHAJIbHOW MPOOBI C
38.I[€p)KKOI>i AbIXaHHWA OO0 U IMOCJIC HAIr'PY3KHU. CocraBnenue MUIICBBIX PAallTUOHOB B 3aBUCUMOCTH OT S3HCPro3arpar.



Paznen 10. IlokpoBHbIe opranbl. Tepmoperyasuusi. Boigeaenue (4 4)

Hapy»xHble moKpoBsI Tena yenoBeka. CTpoenne u QyHKIHH Koku. Hortu 1 Bojockl. Ponk k0’ku B 0OMEHHBIX Tporeccax. PerenTopbl KOxXH.
Ponb kokH B TEpMOpETyIsuU. YXO 3a KOXKed, HOTTSIMH M BOJIOCaMHU B 3aBUCHUMOCTH OT TUIA KOKU. [ urrena onexnapl u o0yBu. [IprHunHbI KOXKHBIX
3a0oneBanuii. [puOKkoBbIe W TapasuTapHbie OO0JIe3HH, WX MNpoHUIAKTAKA W JICUEHUE Yy Jepmarojiora. TpaBMbL: 0XOTH, OOMOpPOKCHUSI.
Tepmoperynsius opranusma. 3akanuBaHue. JloBpadeOHas MoMoIlb HpuU OOIIEM OXJIAXKIACHHH opranusma. llepas momomib mpu TEIIOBOM U
COJITHEUHOM yAapax. 3HA4€HHE OpraHOB BBIJCICHUS B MOJJAECpXKAHUM IOMEOcTa3a BHYTPEHHEH cpenbl opraHusma. Beigenenue. Oprasbl
MOYEBBIJICTUTEILHON CUCTEMBI, UX CTpoeHHe U QyHkuuu. Ctpoenue u padora nmoyek. Hepponsl. IlepBuunas u koHeuHass mMoua. 3aboseBaHUS
OpraHOB BbIIEIUTENIBHON CUCTEMBI U UX MIPEAYIPEKACHUE.

JdemoncTpanus.

Penbednas Tabnuua «Ctpoenue koxu. Monens nouku. Penbednas Tabnuna «Oprassl BblIETICHUS.
JlabopaTopHble U MpaKkTHYecKHe PadoThl

CamoHabmIo/1eH!s: pacCMOTPEHME MO JYION ThUIBHOM U JIaJJOHHON OBEPXHOCTH KUCTH.
Omnpenenenne THITA KOXU C TOMOIIBI0 OyMaXHOH caleTKu.

Onpenenenre COBMECTUMOCTH LIAMITYHS ¢ OCOO@HHOCTSIMU MECTHON BOJIbI.

Paznen 11. HepBHasi cucrema (5 u)

HeliporymopanbHast perynsiiusi NpOIECCOB >KU3HENEATENIbHOCTH opranu3ma. HepBHas cucrema. 3HaueHue HEpBHOM cucTembl. Mosr u
ncuxuka. CTpoeHHE HEPBHOM CHUCTEMBI: CIIMHHOM M TOJOBHOW MO3I -  ILIEHTpajJbHas HEPBHas CUCTEMA, HEPBBI M HEPBHbBIE Y3JIbl —
nepudepudeckasi. CrpoeHue U QyHKIUH CIUHHOrO Mo3ra. CTpoeHue roioBHOro mosra. MyHKIMU MPOIOJIrOBaTOro, CPeIHEro Mo3ra, MocTa H
Mo3xkeuka. Ilepennuit Mo3r. OyHKIMU MPOMEKYTOYHOTO MO3Tra M KOpbl Oonblinx mnonymiapuil. Ctapas W HOBas Kopa OOJBIIMX IMOTyHIapHil
TOJIOBHOTO MO3ra. AHAJIWTUKO-CUHTETHYECKas W 3aMblKaTellbHas (YHKIMM KOpbl OOJNBIIMX MNOJyIIapuid TojoBHOro mosra. [lomu Oonpmx
NOJyIIApUA M CEHCOpHBIE 30HBI KOpbl. COMAaTHYECKUI M BETETAaTUBHBIN OTIENBI HEPBHOW cHcTeMbl. CHMNATUYECKUH M IapacUMIaTHYECKHUN
MOJOTAENbI BET€TaTUBHOW HEPBHOM CUCTEMBI, UX B3aUMOECHCTBHE.

JdemoncTpauus

Mogenb roloBHOTO MO3Ta Yel0BeKa.

JlabopaTropHble M npakTHYecKHe padoThI

[TanbuenocoBast mpoda U 0COOEHHOCTH ABMXKEHUH, CBSI3aHHBIX C (PYHKIUSMU MO3KEUKA U CPETHETO MO3Ta.

Pecexchl mpomoaroBaToro u CpeJHEro Mo3ra.

[tpuxoBoe pa3npakeHUE KOXKU - TECT, ONpPENeSIONIMI HW3MEHEHHWE TOHYCa CHUMIATUYeCKOro M IMapacHUMIIAaTUYECKOTO OT/AEJIOB
BEreTaTUBHOM HEPBHOW CUCTEMBI IIPU pa3ApaKEHUH.

Paznen 12. Anaiausaropsl. Opransl 4yBCTB (5 9)

AHanmu3aropsl M OpraHbl YyBCTB. 3HAaYCHHE aHAIM3aTOpoB. JloCTOBEpHOCTH moydaemMoir uHbopManuu. MIImo3un W WX KOPPEKIHS.
3putenbHblil ananuzatop. [lomokeHue u cTpoeHue rmias. Xol Jiydei depe3 mpo3padynyto cpeny maza. Ctpoenue u QyHKuuu cetuarku. Kopkosas
4acTh 3PUTEIIBHOTO aHanmM3aropa. buHokynsapHoe 3penue. ['uruena 3penus. [Ipenynpexnenne rma3Hbix 00JI€3HEH, TpaBM mmiasza. [IpenynpexaeHue
O6mm3opyKocTH M nanbHo30pkocTu. Koppekmust 3penus. CiyxoBoil ananuzarop. 3HaueHue ciyxa. CTpoeHrne U (yHKIHMH Hapy»XHOTO, CPETHEro U
BHyTpeHHero yxa. Penentopsl ciyxa. KopkoBas yacTh ciiyxoBOro aHanu3atopa. ['urueHna opraHoB ciiyXa. [IpHunHBI TYrOoyxOCTH U IJIyXOTbI, MX



npenynpexaenue. BectuOynapusiii anmapar. Opranbsl paBHOBECHS, KOXKHO-MbIIIIEYHONW YyBCTBUTEIIBHOCTH, OOOHSHUS U BKyCa U MX aHAJIU3aTOPBbIL.
B3aumoneiicTBue aHanM3aropos.

JdemoncTpanus

Mopnenu r1a3a 1 yxa. OTbITHI, BRISBISIONINE (PYHKIIMH PaTyKHOH 000IOUKH, XPYyCTATIHNKA, AIOYEK U KOJIOOUEK.

JlaGopaTopHblie M NPaKTHYeCKHE PA0OTHI

OHBITLI, BBIABIIAIOIMINEC UIIJTHO3WH, CBA3aHHBIC C 61/IHOKy.]I$IpHBIM 3pCHHUEM, a TAKKC 3pUTCIIBHBIC, CJIYXOBBIC, TAKTUJIbHBIC HUJIJIFO3HUU.

OO6HapyxeHHe cIernoro nsaTHa.

OrnipesenieHre OCTPOTHI CiIyXa.

Paznen 13. Boicuias HepBHas aeaTeJbHOCTh. [loBenenne. Ilcuxuka (6 1)

Bxiag oTeuecTBEHHBIX YYEHBIX B pa3pabOTKy yueHus o Bbicuiedl HepBHOU aearenbHocTH. M.M.CeuenoB u W.ILIlaBnoB. OTkpbiTHE
[EHTPAIILHOTO TOPMOXKeHHsI. be3ycioBHbIE ¥ yClIOBHBIE peduiekchl. be3ycioBHOE W yCIOBHOE TOPMOXKEHHE. 3aKOH B3aWUMHOW WHIYKIHH
BO30YKJIECHUSA-TOPMOXKEHUsA. YueHne A.A.YXTOMCKOTo 0 JOMUHaHTe. BpoxxI€HHBIE MporpaMmbl MOBEACHUS: O€3yCIOBHbIE pedIeKChl, NHCTUHKTHI,
3anedarsienue. Peduekc u pednekropHas ayra. IlpmoOperéHHBIE MpOrpamMMbl MOBEACHHS: YCIOBHBIE pPe(IIEKCHI, pacCy[Oo4Has JesSTeIbHOCTS,
nuHamu4deckuii crepeorur. [loBenenue u ncuxuka yenoseka. OcoOEHHOCTH MOBEAEHUS YenoBeka. buonornyeckue putMbl. COH U OOAPCTBOBAHHUE.
Craguu cHa. CHoBuAeHUs. OCOOCHHOCTH BBICIICH HEPBHOW NEATEIHHOCTH YEIOBEKAa: PEYb M CO3HAHHE, TPYAOBas ACATEIbHOCTH. [loTpeOHOCTH
Jrofied M KUBOTHBIX. Peub Kak cpefcTBO OOIICHHS U KaK CPEICTBO OpraHHU3aI[Ml CBOETO MOBeACHMs. BHeUHAS 1 BHYTpeHHSs pedb. Ponbs peun B
Pa3BUTUU BBICHIUX TMcUXUYeckuX (yHKuud. Oco3HaHHbIE JeWCcTBUS W WHTyuWnMs. [lo3HaBarenpHBIE MPOIECCHI: OIIYIIEHHWE, BOCIPHUSTHE,
MpeICTaBICHUs, MaMsATh, BOOOpa)keHHWe, MbIIIeHHe. BoneBble AecTBHs, MOOyauTenbHass M TOpPMO3Has (YyHKIMU Boilu. BHymmaemocth u
HETaTUBU3M. OMOIIMU: SMOIMOHAIBHBIE PEAKIIMH, SMOIMOHAIBHBIE COCTOSHUS M OMOIIMOHAJIbHBIE OTHOIIEHUsS (4yBcTBa). BHuMaHue.
®uU3HNOJIOrMYeCcKre OCHOBBI BHMMAaHMS, €r0 BUIbl U OCHOBHbIE CBOMcTBa. Ilpumumubl paccesHHocTH. BocnuTanue BHHUMaHMs, MaMmsTH, BOJIU.
PazButne HaOmONaTENHHOCTH U MBILIICHUS. Posib 00yueHUs 1 BOCTIMTAHUS B PA3BUTHH MTOBEJICHUS U TICUXUKH
YeJI0BEeKa.

JdemoHcTpanus.

besycnoBHble u yclOBHBIE pedIekchl 4eloBeKa (M0 METOMy PEeueBOro MOMAKperuieHus). J[BoiicTBeHHble M300pakeHUs. WIUTIO3UM yCTAaHOBKH.
BrimonHenune TecToB Ha HAOIIOMATEIFHOCTH M BHUMAHHE, JIOTUYECKYIO U MEXaHUYECKYIO MTaMsTh, KOHCEPBATHU3M MBITIUICHUS U TIP.

JlabopaTropHble M npakTHYecKHe padoThI

BripaGoTka HaBbIKa 3€pKaIbHOIO MUChMa KaK MPUMEp pa3pyLIeHHs CTaporo U BRIPaOOTKH HOBOTO JMHAMUYECKOTO CTEPEOTHUIIA.

N3menenue uncna koiebanuit oOpa3a yceu€HHONW MUPAMUIBI IPU HETPOU3BOIBLHOM, TPOU3BOIHFHOM BHUMAHHUH U MIPU aKTUBHON paboTe

C OOBEKTOM.

Paznen 14. Kene3pl BHyTpeHHell cekpeunu (AHIOKPUHHAs cucTeMa) (2 4 + 1 4 Ha 00001IeHHE)

OHJ0KpHUHHAsA cucTema. JKesne3bl BHEIIHEN, BHYTPEHHEN U CMENIaHHON ceKpeluu. [ OpMOHBI, MEXaHU3MBbI UX JeiCTBUS Ha KieTku. CBolicTBa
TOPMOHOB. B3anmoselicTBre HEPBHOM U TyMOpaIbHOUM peryiasnun. [IpoMexyToOuHbINH MO3T B OpraHbl YHJAOKPUHHON cHCcTeMbl. [ opMOHBI THOdH3a
U IIUTOBUIHOM KeJie3bl, UX BIUSHHUE HA POCT U Pa3BUTHE, 0OMEH BelecTB. [ OpMOHBI TOJIOBBIX JKeJE3, HaANOYEUHUKOB U MOPKEITYIOUHON HKEeTIe3bl.
Hapymienus nesTenbHOCTH 3HIOKPUHHOM cUCTeM U UX IpenynpexaeHue. [Ipudannsl caxapHoro auadera.

JdemoncTpanus



Monenp yepena ¢ OTKHIHOW KPBIIIKOW IS TTOKa3a MECTOIOJIOKEHHS Turodur3a. Mojieiab ropTaHd co NTUTOBUIAHON kelie30i. Mojenb
[IOYEK C HAAMOYECUHUKAMHU.

Paznen 15. MuanBuayaibHoe pa3BuTUe opranusma (5 1)+1 4 na o6o0mmenue

JKu3HeHHbIE TUKIBI OpraHu3MoB. PasmHo)xeHne n pazsutue. [looBbIe Kene3bl U MOJMOBBIE KIETKH. becrnonoe u mojaoBoe pa3sMHOXKCHHE.
[IpenmymiecTBa NMoI0BOro pasMHOKEHHA. MyXKcKasi M JKE€HCKas 10JIoBble cucTeMbl. CliepMaTro30Mbl U SHIEKIETKH. Ponb 1MOJIOBBIX XpOMOCOM B
onpenesneHuy nona Oyaymero peGéHka. MeHcTpyauun u nownonuu. OOpa3oBaHMe W pa3BUTHE 3apofblllia: OBYISALUS, OIUIOJOTBOPEHHE
SIMIEKIIETKH, YKpEIUICHUE 3apojbllia B Marke. PasButve 3aponbiua v 1uiona. bepeMeHHOCTs M poabl. buorenermueckuil 3akoH [exkens—
Mionepa ¥ IPpUUMHBI OTCTYIUIEHUS OT Hero. BiMsHue HapKoreHHBIX BelecTB (Tabaka, aKoroisi, HAPKOTUKOB) Ha pa3BUTHE U 3JOPOBbE YETIOBEKA.
HacnencrBennsle W BpoxIEHHBIE 3a00jeBaHus. MenuKo-TeHeTHYeCKoe KOHCYJIbTHpOBaHUE. 3a00iieBaHUs, TEpPENaloNInecs IOJIOBBIM IMyTEM:
CIIN[, cudunuc u ap.; ux npodunaktuka. Pazpurue pedbénka nocne poxaeHus. HoBopoxxaEHHbIN U rpyaHoi pebEHOK, yxoa 3a HuM. [lonoBoe
co3peBaHue. buonornyeckas u couuangbHas 3pesiocTb. Bpen paHHUX MONOBBIX KOHTakTOB M abopToB. MHauBMA M nu4HOCTH. TemnepameHT u
xapaktep. Camono3HaHue, OOLIECTBEHHbIH 00pa3 *KHU3HM, MEXJIMYHOCTHbIE OTHOWEHHs. CTaauu BXOXKICHMUS JUYHOCTU B rpynmny. MHTepecs!,
CKJIOHHOCTH, crnocoOHocTH. OmapEHHOCTh. BBIOOD jKM3HEHHOTO yTH. 310pOBBINA 00pa3 xu3Hu. COOM0NeHIe CAHUTAPHO-TUTUEHHYECKUX HOPM U
IOpaBUI 310pOBOr0 00pa3a JKHU3HU. YKpEIUIEHHE 3]I0pOBbs: AyTOTPEHUHI, 3aKaludBaHHWe, IBUrareibHas aKTUBHOCTb. BiusHue Qusnueckux
YIPA)KHEHHWI Ha OpPraHbl U CUCTEMBI OpraHoB. PaKkTOPbI PUCKA: CTPECCHI, TUIIOJANHAMHS, IEPEYTOMIICHUE, IEPEOXIaKIeHHE. BpeIHbIe U 1one3HbIe
IIPUBBIYKY, UX BIUSIHHUE HA COCTOSHUE 310POBBSI.
JdemoHcTpanus.
TecTsl, OnpeaenAronre TUIl TEMIIEPAMEHTA.

Conep:xkanne

buosorust 9 knace 68 y/roxa (2 4/nen.)
BBenenue. buosnorus B cucreme Hayk (2 4.)

buonorus kak HayKka. MecTo OHMOJIOTHH B CUCTEME HayK. 3HaueHue OMOJIOrUU JJIs1 TIOHUMaHU A HaquOﬁ KapTHUHBI MUpaA. MeTOIILI OMOJIOTUYECKUX
HCCHeHOBaHHﬁ. IlonsaTre «KU3HBY. COBpeMeHHBIe HAYYHBIC ITIPEACTABIICHUA O CYIIIHOCTH XU3HHU. 3HaueHHe OMOIOrHYSCKOM HAYKH B ACATCIIBHOCTHU
YCJIO0BCKA.

JleMoHCTpauMm: MOPTPETH yUEHBIX-OMO0IOTr0B; cxemMa «CBsI3b OMOJIOTHH C APYTUMHU HayKaMm.
I'maBa 1. OcHOBBI HUTOJIOTUH - HAYKH O KJjeTKe (10 4.)

HpenMeT, 3aa4l U METOAbI UCCIICAOBAHUA LUTOJIOIMHU KaK HAYKH. I/ICTOpI/IH OTKPBITHA U U3YUCHUA KIICTKH. OCHOBHBIE TTOJIOKEHHUS KIJICTOUYHOH
TCOpHUU. 3HaueHue OUTOJIOITNYCCKHUX I/ICCJIG,Z[OBaHI/Iﬁ IJId pa3BUTUA OHOJIOTHH U APYTrux OMOJIOTHYECKUX HayK, MCIUIIUHBI, CCJIbCKOT'O XO035MCTBA.

Knerka kak cTpykTypHas U (pyHKIMOHANbHAs €AMHULIA XUBOTo. XHUMHUYECKUH cocTaB KieTKH. OCHOBHbIE KOMIOHEHTHI KieTku. CTpoeHue
MeMOpaH U sizipa, ux ¢pyHkuuu. L{utormasma u ocHOBHbIE opraHou bl X GyHKINU B KIIETKE.

Oco0EHHOCTH CTPOEHUS KJIETOK OaKkTepuii, TpuOOB, )KUBOTHBIX U pacTeHU. Bupychr.

OOMeH BelIecTB U MpeBpalleHus YHeprus B kKieTke. CrocoObl MOTy4YeHUsT OpraHUYECKUX BEHIeCTB: aBTOTPOo(dbI 1 reTepoTrpodbl. DoToCHHTES, €ro



KOCMHUYECKas poJib B Onocdepe.

buocunres 6enkoB. Ilonstue o rene. JIHK - mcrounuk renernyeckoit madopmanuu. [eHernuyeckuid koa. MaTpudHbIl NpUHIMI OMOCHHTE3a
6enkoB. O6pazoBanue PHK mo marpune JIHK. Perynsauus 6uocunresa.

Ilonsatue o roMeoCTaseC, peryauus NpoucCCoB MPEBPAIICHNA BEIICCTB U SHCPTHUU B KIICTKE.

JleMOHCTpaMM: MUKPOIPENapaThl KJIETOK PaCTEHUH U )KMBOTHBIX; MOZEIb KJIETKH; OIBIThI, WIIFOCTPUPYIOLIUE MTpoLecc (GOTOCHHTE3a; MOJENIN
PHK u IHK, pa3nuuHbIX MOJIEKYN M BUPYCHBIX YaCTHIL, CXeMa ITyTell MeTaboIn3Ma B KJIETKE; MOJIeb-anuinKanus «CuaTe3 Oenkay.

JlaGopaTopHblie padoThbI:
CrpoeHue 3yKapuOTUYECKUX KJIETOK y PACTEHUMN, )KUBOTHBIX, FPUOOB U IPOKAPUOTUYECKUX KIIETOK Y OaKTepuil.
I'maBa 2. PasMHOKXeHHe 1 HHAUBHU/YAJIbHOE Pa3BUTHE (OHTOreHe3) OPraHu3MoB (5 4.)

CamoBocnpousBeieHHe - BceoOIee CBOWCTBO KUBOro. DOpMbl pa3MHOXKEHMsI OpraHM3MOB. becroynioe pazMHOXXEHHE W €ro THUIbl. MHTO3 Kak
OCHOBa 0€CIOJIOr0 Pa3MHOKEHHUS U POCTa MHOTOKJIETOUYHBIX OPTraHU3MOB, €0 OMOJIOrHYECKOe 3HAYCHHE.

[TonoBoe pazmuHokenue. Meio3, ero 6uojornyeckoe 3HaueHre. bruogornueckoe 3Ha4YCHUE OIIOIOTBOPEHHSI.

[TonsiTe WHAMBUAYAILHOTO Pa3BUTHUS (OHTOTEHE3a) y PACTUTENBHBIX M KUBOTHBIX OpraHu3moB. Jlemenue, poct, muddepeHnnanus KIEToK,
OpraHoreHe3, pa3MHOKEHHUE, CTapeHHue, cMepTh ocobeil. BiusHue (akropoB BHEIIHEW Cpellbl Ha pa3BUTHE 3apOJbIlIa. YPOBHU IMPUCIIOCOOIECHUS
OpraHu3Ma K U3MEHSIIOUIMMCS YCIIOBUSIM.

JeMoHcTpauum: TabIMIIbI, WITIOCTPUPYIOIIKME BUIBI OECIOIOr0 U MOJIOBOTO Pa3MHOXKEHUS, SMOPHOHATIBHOIO U MOCTAMOPHOHAIBHOTO Pa3BUTHUS
BBICIINX PACTEHHM, CXOJACTBO 3apOJBIIIEH TO3BOHOYHBIX )KMBOTHBIX; CXEMBI MUTO3a U MEHO3a.

I'masa 3. OcnoBbl reveruxu (10 4.)

[eHeTrka kak OTpacib OMOJIOTHYECKON Hayku. VcTopusi pa3BUTHs T€HETUKH. 3aKOHOMEPHOCTH HAcleIOBaHUS MPU3HAKOB JKUBBIX OPTaHU3MOB.
Pa6oter I. Mennens. MeToasl MCCiIeOBaHUS HACIEACTBEHHOCTH. [ MOPHIONIOTHYECKUA METOH M3yYeHHUs HaCJIeCTBEHHOCTH. MOHOTHOPHIHOE
CKpelIMBaHue. 3aKOH JTOMHUHUPOBAaHUS. 3aKOH pacuieruieHus. [lonHoe u HernmonHoe JOMUHUPOBAaHUE. 3aKOH YHCTOThHI TaMET U €0 IIUTOJIOTUYECKOE
obocHoBanue. DeHOTHUIT M TEHOTHUII. [ eHeTHUecKoe onpeneneHre noja. [ eHeTndyeckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanre mpu3HakoB,
CLEIUICHHBIX C MOJIOM. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. [ €HOTUI KaK LEI0CTHAs CUCTEMA.

OcHoBHble (OpMBI M3MEHYMBOCTU. [eHOoTHNHMuYeckas u3MeH4YuBOCTh. Mytanuu. IlpuuuHbsl W wactoTa MyTauui, MyTareHHbIe (DaKTOPBHI.
OBONIOLMOHHAA poib MyTanuid. KomMOMHATHMBHAs M3MEHYMBOCTh. BO3HHMKHOBEHHME pa3iMYHBIX KOMOWHAIMA TE€HOB M HMX pOJb B CO3JaHUU
TEeHETUYECKOro pa3HooOpazusi B TMpeAenax BHJA. OBOJIOLIMOHHOE 3HAYeHHEe KOMOWHATMBHOW W3MEHYMBOCTH. DEHOTHIHYEcKas, WU
MoAM(UKALMOHHAS, U3MEHYUBOCTb. POJIb yCIIOBHIA BHEIIHEH cpelibl B Pa3BUTUU M MTPOSBICHUHU MPU3HAKOB M CBOMCTB.

JeMOHCTpauMM: MOJCNH-ANIUIMKALNY, WUIIOCTPUPYIOIIME 3aKOHBI HACJICACTBCHHOCTH, IEPEKPECT XPOMOCOM; PpE3YIbTaTbl  OIBITOB,
NOKA3bIBAIOIIMX BIUSHUE YCIOBUH Cpeibl Ha W3MEHUMBOCTh OpIraHU3MOB; TrepOapHble MaTepualbl, KOJUIEKLIUH, MY/ISDKH THOPUIHBIX,
MOJIUIUIOUHBIX PACTCHHUN.

JlaGopaTropHbie padoThI:



N3yyeHne "3MEHYMBOCTH Y PACTEHUM M 5KUBOTHBIX.
N3ydenue heHOTUIIOB pacTEHUH.
[IpakTruueckas padora:
Penienue reHeTUYECKUX 3a71a4.
I'naBa 4. I'eneTnka 4eyioBeka (3 4.)

Mertozbl u3yueHHs HACIEICTBEHHOCTH 4elloBeKa. [ eHeTHueckoe pazHooOpas3ue 4esioBeka. [ eHeTHYecKre OCHOBBI 310pOBbs. BiusHue cpensl Ha
TCHETHYECKOE 37I0POBbE UeiioBeka. [ eHeTnueckue 00se3HH. [ €HOTUI U 37I0POBbE UEIOBEKA.

I[eMOHCTpaIII/II/I: XPOMOCOMHBIC aHOMAJIMK Y€JIOBCKA U UX (beHOTI/IHI/IquKI/Ie IMPOABJICHUA.
JlaGoparopHnasi padora:
CocraBiieHre poI0CIOBHBIX.

I'masa 5. JBoonunonHoe yuyenue (15 4.)

VYyenue 006 sBosonMK opraHudeckoro mupa. Y. JlapBuH - OCHOBONOJIOKHUK YUEHHSI 00 3BONIOLUH. J[BHXKYIIUE CHIIBI U PE3YAbTaThl IBOJIIOLIUH.
VYcnoxHEHne pacTeHU M KMBOTHBIX B Ipoliecce 3BOOLUHU. buonormdeckoe pasHooOpa3ne Kak OCHOBAa YCTOMYMBOCTH OHocdepbl, pe3ynbTar
3BoJIOIMU. CyIITHOCTH 3BONIIOIIMOHHOTO MOX0/1a K U3yYEHUIO KHUBBIX OPTaHU3MOB.

Bun. KpI/ITepI/II/I BUa. BI/I,Z[OO6pa3OBaHI/I€. IlonsaTue MHKPO3BOJIFOIIAH. HOHYJIHI_II/IOHHB.H CTPYKTypa BH/A. HOHYHSIL[I/IH KaK JJICMCHTapHas
OBOJJIIOITMOHHAaA CIUHHUIIA. CDaKTopH OBOJIIOLOMH U UX XapPaKTCPHUCTHUKA.

I[BI/I)KyH_II/IC CHJIBI U PE3YJIBTAThI 3BOJIFOITUH.

EcrecTBeHHBII 0TOOp - OBMXKYILAS U HalpaBJIAOLIAs CHUJIa 3BOMOLUHU. bopp0a 3a cylecTBOBaHME Kak OCHOBA €CTECTBEHHOro ordopa. Poib
€CTECTBEHHOTr0 0TOOpa B (POPMHUPOBAHUH HOBBIX CBOMCTB, IPU3HAKOB U HOBBIX BHUJIOB.

Bo3HnukHOBeHHE afganTalnuii ¥ KX OTHOCUTENbHBIN XapakTep. BzaumonpucnocobieHHOCTh BUJIOB KaK pe3ylbTar JeHCTBHs €CTECTBEHHOIO 0TOOpa.

3HaueHue 3HAHUW O MHKPOABOJIIOLMU Ui YIPaBICHHUS MPUPOIHBIMU MOMYIALUSAMH, PEHICHUs MpoOJIeM OXpaHbl MPUPOILl U PALMOHAIBHOTO
IPUPOIOTIONIH30BAHUS.

[MonsTne o wmakposBomtonuu. COOTHECEHHWE MHKPO- U MAaKpOABONIOUMHU. YCIOKHEHHE PACTeHWH M JKMBOTHBIX B IMPOIecCE€ HBOIIOLHUU.
buonornueckoe pazHOOOpa3ne Kak OCHOBA YCTOMUMBOCTH OMOChEPHI, pe3yJbTaT dBOTIOINH.

JleMOHCTpanuu: KUBBIE PACTEHHMs] W KUBOTHBIC, TepOapHbIe SK3EMIUIAPhl M KOJUICKIIMHM >KWBOTHBIX, IMOKa3bIBAIOIINE WHAMBHUAYAIHLHYIO
M3MEHYMBOCTh M pa3HOOOpa3ue COpPTOB KYIBTYpHBIX PACTEHUNW U TOPOJA JIOMAIIHUX >KUBOTHBIX, a TAaKXKe PEe3yJabTaThl MPUCIOCOOIEHHOCTH
OpPraHU3MOB K cpesie OOUTaHUs U Pe3yJbTaThl BUI00OPA30BAHMUS; CXEMBbI, HILTIOCTPUPYIOIIUE MPOIECCh BU000pa30BaHUs U COOTHOIICHUE MTyTei
MIPOTPECCUBHON OMOJIOTHUYECKON IBOJIIOITHH.

Jlaboparopnas padora:

N3ydyeHune nprucnocoOIEeHHOCTH OPTaHU3MOB K Cpejie OOuTaHusI.



I'naBa 6. OcHoOBBI cejleKIIUU M OHoTexHoJa0rnu (3 4.)
3a;[atm U METOAbI CCIICKIINUA. T'eneruka kak HaydHas OCHOBA CCICKIUH OPraHU3MOB. I[OCTI/DKCHI/ISI MHpOBOfI U OT€YECTBEHHOU CCJICKIINHU.

JleMoHcTpanuu: pacTeHus, repOapHble 3K3EeMIULIPbI, MYJISKH, TaObmuipel, ¢ororpaduu, WUTIOCTPUPYIOIIUE PE3yJIbTaThl CENEKIUOHHONW PaldoThI;
HOPTPETHI CENEKLIHOHEPOB.

I'naBa 7. Bo3HuKkHOBeHUe U pa3BUTHE KU3HU Ha 3emuie (4 4.)
B3misiibl, runoressl ¥ TEOPUU O MIPOUCXOXKIEHUH KU3HU. OpraHn4ecKuil MUp Kak pe3ynbTaT 3BONIIOLMU. VicTopus pa3BUTHS OPraHU4ECKOro MHpa.

JleMOHCTpalMM: OKAaMEHEJIOCTH, OTIEeYaTKU PacTeHUIl M JKMBOTHBIX B JPEBHUX MOPOJaX; PENpPOAYKLUMHU KapTUH, OTpakarouux ¢uopy U (ayHy
Pa3JIMYHBIX 3P U IIEPUOJIOB.

I'naBa 8. B3anMocBs3M OpraHu3sMoB M OKpyxkawweil cpeanl (16 4.)

Oxpyxaroliasi cpefia - MICTOYHUK BELECTB, SHEPIUM U MH(POpMALUU. DKOIOTHsA, KaK HayKa. BinsHue 3konoruueckux (pakTopoB Ha OpPraHU3MBbI.
[Ipucniocobnennss OpraHU3MOB K PA3JIUYHBIM SKoJormdeckuM Qakrtopam. [lomymsmus. Tumsl B3auMOACWCTBUS TOMYIALUWN pPasHBIX BUIOB
(KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3, Tapa3uTH3M).

DKOCUCTEMHAsl OpraHU3alMsl )KUBOM MPUPOIBL. DKocucTeMbl. Ponb mpousBoauTeneil, morpeduteneil U pazpymmreneii opraHMueckux BEIIeCTB B
9KOCUCTEMaX U KPYroBOPOTE BellecTB B mpupose. [Iumiessie cBa3u B skocucteMe. OcoOEHHOCTH arpo3KOCHCTEM.

buocdepa - mobanpHas sxocuctema. B.W. BeprHanckuii - 0CHOBOIIOJNIOKHUK ydeHHUs 0 Ouocdepe. Ponp denoBeka B Ouocdepe. IKoIOrHUECKUE
npoOieMbl, MX BIUSHUE Ha >KU3Hb 4YeloBeka. [locneacTBusi AESITETPHOCTH 4YEIOBEKa B JKOCHUCTEMAax, BIUSHUE €ro IMOCTYNKOB Ha IKUBBIC
OpTraHHu3MbI U DKOCUCTCMBI.

JleMoHCTpanuM: TaOIUIBl, WITIOCTPUPYIOIINE CTPYKTYpY Onocdepsl; cxemMa KpyroBopoTa BEIIECTB M IPEeBpalleHNs SHEpruu B Onocdepe; cxema
BJIMSIHUS XO3SIIICTBEHHOM J1€ATEIbHOCTH YeJIOBEKa Ha MPUPOY; Mojeb-anmukanus «bruocdepa u uenoBek»; kapTol 3anoBefHuKoB Poccum.

JlaboparopHbie padoThbI:

CrpoeHne pacTeHUil B CBA3M C YCIOBUSAMU KU3HH.

[Toncuer MHAEKCOB IIIOTHOCTH I OIPEIEIIEHHBIX BUIOB PACTEHUH.

Brinenenune nuIieBsIx 1ernei B ICKyCCTBEHHOM dKOCHUCTEME (Ha TIpUMeEpe aKBapruyMa).
IIpakTyeckne padorTsbI:

Habmronenus 3a ce30HHBIMU U3MEHEHHUSMU B KUBOU MIPUPOIE.

CocraBieHHEe CXeM IIepeJauyl BEIIECTB U SHEPTUH (LieNel TUTaHUs).

BeisiBneHre npucnoco0iaeHnii OpraHu3MoB K cpeie 0OuTaHus (Ha KOHKPETHBIX MPUMEPAX), TUIIOB B3aMMOJAEHCTBHSI MOMYISALMHA Pa3HbIX BUAOB B
KOHKPETHOU DKOCUCTEME.

AHanu3 U OLIeHKa BIUAHUSA (aKTOPOB OKpYyKarollel cpenbl, GakTOpOB pUCKa Ha 30POBbE, MOCIEACTBUI AESITENIbHOCTH YEJIOBEKa B 3KOCUCTEMAX,



COOCTBEHHBIX ITOCTYIIKOB Ha KMBBIC OPIraHU3Mbl U 9KOCHUCTEMBI.

IKCKypCHs:

Cpena >xu3HU U ee oOuTaTesu.

3) TemaTH4ecKoe MJIAHUPOBAHHUE

S knace
Ne n/m HaumeHoBanue KosuuecTBo yacos Jlata usyyenusi | Buabl resitesibHOCTH Buasl, popmbl DJIeKTPOHHBbIE
pasaenos U TeM seero | womtpo | npaxtmaecine KOHTPOJIs (uudposbie)
NporpaMmsbl JBHBIE paGoTEl o0pa3oBaTejibHbIC
padoTsl pecypest
1. Buonorus — Hayka o 4 0.25 0 05.09.2022 O3HaKOMIICHHE ¢ 00BEKTaMHU U3y4YeHHs OMOJIOTHH, €€ pa3/ieliaMu; YcTHBIN 0npoc; PO, ®okcdopa
JKHBOH MPHPOJIE 29.09.2022 [pumMeHeHne GHOTOTHYECKHX TEPMHUHOB U MOHSATHIA: )KUBBIE TEJa,
OUOJIOTHS, PKOJIOTHSI, LIUTOJIOTUs, AaHATOMUSI, (PU3HOJIOTUSL U JIP.;
2. Mertozp! u3ydeHus 6 0.25 3 03.10.2022 O3HaKOMJICHHE C METOJJaMU OHOJIOTMYECKON HAayKHU: HAOJII0ICHHE, ; YCTHBIH onpoc; ITnatdopmsr:
JKHBOH TIPHPOJIBI 11.11.2022 9KCIIEPUMEHT, KJIaCCU(UKALHSI, U3MEPEHHE U OUCHIBAHKE; TectupoBanue; «Yau.py»,
«Dokchopay,«s —
Kiace»,«PDOIIy.
3. Opranu3msl — Tena 7 0.25 3 14.11.2022 Omnpezenenne Mo BHENIHEMY BUAY (H300paKeHHUsIM), CXeMaM U YerHslit onpoc; [natdpopmsr:
JKHBOH TIPHPOJIBI 29.12.2022 OMHCAHUE JOSICPHBIX U SICPHBIX OPraHU3MOB; AHAIN3 IPUIHH TectupoBanue; «Yau.py»,
Ppa3HO00pa3us OpraHU3MOB; «Doxchopm»,«SI —
Kkmacey»,«POIIy.
4. OpraHusMmel u cpesa 5 0.25 1 09.01.2023 PackppITHe CyIIHOCTH TEPMUHOB: Cpeia XKH3HU, (PaKTOPBI CPEMBI; YcrHslii onpoc; ITnatdopmsr:
oburanus 10.02.2023 BeIsiBIIeHHE CYIIECTBEHHBIX IPH3HAKOB CPEl OOMTAHNUS: BOJIHOM, Tectuposanue; «Yumn.py»,
HA3eMHO-BO3/1YIIIHOM, IIOYBEHHOM, OpraHu3MeHHoit; OObscCHEeHHe «Dokchopay,«s —
TIOSIBJICHHS IPHUCTIOCOOIICHNH K cpefie oOnTaHus: odTekaemast popma Kacey,«POI».
Tena, HAJIMYKE YClIyd U TUIABHUKOB Y PBIO, KPEKUH KPIOYKOBUIHBII
KJIIOB M OCTPbIE, 3arHYThIC KOI'TH Y XHIIHbBIX IITHIL U JIP.;
5. IIpuponusie 7 0.5 1 13.02.2023 PackpeITHe CyITHOCTH TEPMUHOB: IPUPOTHOE U UCKYCCTBEHHOE YcTHBI onpoc; ITnardopmsr:
coobmiecTsa 30.03.2023 COOOIIECTBO, ST ¥ CETH NTUTAHNUS; BRIABIEHNE CYIIIeCTBEHHBIX TectnpoBanue; «Yau.py»,
MPU3HAKOB MPUPOTHBIX COOOIECTB OPraHU3MOB (JIeC, Py, 03€pO U «Dokchopay,«s —
T. 1.); AHaJIU3 UCKYCCTBEHHOTO U PUPOHOTO COOOIIIECTB, Kacey,«POII».
BBISIBJICHHE HX OTJIHUMTEIbHBIX IPH3HAKOB;
6. JKusast npupona u 4 0.25 1 03.04.2023 AHAITH3 ¥ OL[CHUBAHUE BIMSTHUS XO3HCTBEHHOMN IESTETBHOCTH YerHslit ompoc; [Tnatdopmsr:
YeJIoBeK 19.05.2023 JIoJIel Ha NPUPOJY; APryMEHTHPOBAHHE BBEJIEHHS PAITHOHATIBHOIO KonrponbHhas pabora «Yun.py»,
MIPUPOJIOTIONB30BAHKS M IPUMEHEHHE 0€30TXOIHBIX TEXHOJIOT U «Dokchopa»,«s —
(yTrnm3zanms OTXO0B MPOU3BOJCTBA U OBITOBOTO MyCOpa); knace»,«POIy.
OrnpefieNieHne POITH YeI0BEKa B MPHPOJIE, 3aBHCHMOCTH €TI0 3/10POBbS
OT COCTOSIHUSI OKpY>Xatoliel cpepl; OOOCHOBaHUE MPABHIT
[IOBE/ICHMS YEJI0OBEKA B IIPUPOJIC;
PesepBHoe BpeMst I 1
OBLLEE KOJJMYECTBO YACOB I10 [IPOTPAMME | 34 [ 175
6 xiacc

Paznen 1: «CTpoeHue 1 MHOTroo4pa3ue NOKPHLITOCEMEHHBIX paCTeHU
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CrpoeHne ceMsiH OBYIOIBHBIX PACTCHUH.
JLp. Uzydyenue cTpoeHuUs: CEMSIH IBYIOIBHBIX

pacteHui
2 CrpoeHue ceMsiH OHOIOJIBHBIX PACTCHHUH.
JL.p. Uzyyenue cTpoeHust CEMSH OJHONOIBHBIX PACTEHUH
3 Bubl kopHeit u Tunbl KOpHEBBIX cucTeM. JI.p. Buabl kopHel cTep)>KHEBbIE U MOYKOBAThIE KOPHEBBIE CUCTEMBI
4 3onsr (yuacTtku) kopHs. JI.p. KopHEBoi 4eXJIiK 1 KOpHEBBIE BOIOCKH
5 YcnoBust pouspacTaHusl U BUIOU3MEHEHUST KOpPHEH
6 [MoGer u moukw, Mx crpoeHue. PocT u pazButre nobdera
JLp. Ctpoenue mouek, pacnojaokeHne uX Ha cTebe
7 Buemnee crpoenue nucta. JI.p. JIMCTS IpOCThIE U CIIOKHBIE, UX KAJIKOBAHUE U JTUCTOPACIIOIOKEHUE
8 Knetounoe crpoenue nucta. BunonsmeneHnne IucTheB.
JLp. Crpoenue xoxunpl aucta. Kierounoe ctpoenue nucra
9 Crpoenue ctebiiss. MHorooOpasue crebiei. JI.p. BHyTpeHHee cTpoeHHe BETKH JepeBa
10 Bunousmenenue noderos JI.p. n3yueHne BUIOM3MEHEHHBIX TOOETOB
11 LiBeTok u ero crpoenue JI.p. 3ydenne crpoeHus 1BeTka
12 Cougetus JI.p. O3HakoOMIICHHE C Pa3IMYHBIMU BUIAMH COIBETUM
13 [Inone! u ux knaccudukanusa JI.p. O3HaKOMIIEHHE C CYyXHMHU M COYHBIMHU ITUIOJaMU
14 PacnipocTpanenue 110108 U ceMsiH
Paznen 2 7Kusnb pactenui 11
15 OCHOBHBIE MTPOLECCHI KU3HEAESTENbHOCTH paCTeHU. MUHEepanbHOE MUTAHUE PacTCHUN
16 doTtocuHTE3
17 JlpIxaHne pacTeHU.
18 Ucnapenue Boasl. Jluctomnan,.
19 [NepenBmxeHne BOIbI U MUTATENHLHBIX BenlecTB B pacrenun JL.p. [lepenBmkenue BemiecTs MO MOOETY pacTEHUsI
20 IIpopactanue cemsn. Ilp.p.1 Onpenenenne BCX0KECTH CEMSH PACTEHUH U UX TIOCEB.
21 Oxckypens Nel 3umMHUe SBICHUS B )KH3HU PACTCHUN
22 Crioco0bl pa3sMHOKEHHUS PACTCHUM
23 PasMHOXXeHUE CIOPOBBIX PaCTCHUIN
24 PazMHOXEeHHE CEMEHHBIX PaCTEHUM




25

BereratuBHOE pa3MHOXEHHE MTOKPHITOCEMEHHBIX PACTEHUIN
[Ip.p.2 BereratuBHoe pa3MHOKEHHUE KOMHATHBIX PACTCHUN

Paznen 3 Kitaccudukanusi pacreHuii 6
26 OcHOBHBIE cucTeMaTnieckue kareropun. Kiaccudukamus [BeTKOBBIX
27 Knacc /Isynonsasie. CemeiictBo Kpectonsernsie n Po3onBetHsie  Mopdomorndeckast XxapakTepUCTHKA.
28 Mopdonorudeckas xapakTeprucTuka pacteHnid cemeiicts [lacnméHoBeie, boboBbIe, ClIOKHOIBETHBIC. SIMOBHTHIC pacTeHUS
Bomnoroackoii obmactu.
JLp. BelsiBeHHE PU3HAKOB CEMENCTBA IO BHEIIHEMY CTPOEHUIO PACTCHUI
29 Kitacc OmromonsHbIe. Mopdonornyeckas XapakTepucTiKa pacTeHnid ceMencTB Jlnmeitnbpie u 3naku. OXpaHseMble paCTeHUS
o0nacTu.
30 Baxneiimme cenbCKOX03HCTBEHHBIE PACTeHUS, OMOIOTHYECKHE OCHOBBI MX BHIPAIIMBAHUS, H/X 3HAUCHUE
31 Okckypeus Ne2 O3HaKOMIIEHHE C BBIPAIIMBAHUEM PACTECHUH B 3aLIUILIEHHOM I'PYHTE
Pasnen 4 Ilpuponnbie coodmecTBa 3
32 PactuTensHbie cooOmecTBa 1 uX TUNBL. PacturenbHble coobmecTBa Bomoroackoit 00:1acTi, B3aMMOCBSI3H B PACTUTEIHEHOM
coo0011IeCTBE, pa3BUTHE U CMEHA. BrusHue nesTenbHOCTH YeI0BeKa Ha IIPUPOIHBIE COO0IeCTBa
33 Bcepoccuiickas mpoBepouHas pabora
34 Anammz BIIP. Okckypcuss Ne3  IlpupomHoe cooOmiectBo M uesnoBeK. DeHomoruueckue HaOIIOACHUS 38 BECEHHHMH
SIBTICHUSIMU B TIPUPOIIHBIX COOOIIECTBaX
IIpomesxyTouHas arrectanys: AHAMU3 TEKyLIeil ycneBaeMocTH
Bcero 3a rog 34
7 kiace
Beenenue. 2
1 HcTopus pa3BUTHS 300JI0TUH, METObI U3YUEHUS! ’KUBOTHBIX.
2 Hayka 300orust u e€ ctpykrypa. CXOICTBO U pa3IudHs )KUBOTHBIX M pacTeHUH. CHCTEMAaTHKA JKHBOTHBIX.
Paspea 1. Ilpocreiimmue 2
3 [pocTeiimme: KOPHEHOKKH, PAUONSAPHH, COTHEYHUKH, CIIOPOBUKH, Cpela U MecTa oOuTaHus, oOpa3 *KHM3HU, MOBEJCHNE.
Buonoruueckue u 3K0JOTHISCKHE 0COOCHHOCTH
4 [Ipocreiimme: >xryruxkoHocupl, uH(Y30puu. KonoHuanbHble OpraHu3Mbl. 3Ha4eHHE NPOCTEHIIMX B IMPUPONE W JKU3HU
YeIoBeKa.
Paznen 2. MHOroK/1€TOUYHbIE JKUBOTHBIE. 35
5 Tun ['yoku. Cpena obutanus, 00pa3 KU3HU, ONOJIOTHUECKHE U KOJIIOTUIECKIE 0COOSHHOCTH, MHOTOOOpasre 1 3HAYCHIC




Tun Kumeunomonoctaeie. Cpena odutanmsi, o0Opa3 KU3HH, OMOJOTHICCKHE M DKOJIOTHYECKHEe 0COOEHHOCTH, MHOTOOOpasue,
3HAYCHHUE U OXPaHa.

7 Tun ITnockue gepsu. Cpena u MecTa 0OWTaHMSI, OHOJIOTHIECKIE B DKOJIOTHYECKIE 0COOCHHOCTH, MHOTO0Opa3re 1 3HaUCHHE.
Tun Kpyrsie wepsu. Cpena oburanus, MEOrooopasue, oopas *Ku3HH, TOBeeHIE, 0COOCHHOCTH, 3HAYCHNE

9 Tun Konpyareie yepBu, ninu Konpuensl. O6mast xapakrepuctrka Tuna. O0pa3 ku3Hu 1 3HadeHrne Kii. MHOTOIeTHHKOBEIE.

10 XapakTepucThka kiacca MajomeTuakoBble U [InsBKU. 3HaUCHNE B IPHUPOIE W KU3HH 4eoBeka. MHoroodpasne uepBei B
Bomnoroxnckoit obmactu. JI.p. Nel 3HakoMcTBO ¢ MHOTOOOpa3neM KOJIBUATHIX YepBeit

11 Tun Mommocku. Cpena odutanusi, 00pa3 ®HU3HH U MOBEJCHNE, OMOJIOTHIECKHE H DKOJIOTHYECKUE 0COOCHHOCTH

12 MHuoroo6pa3ue 1 3HaYeHNE JKUBOTHBIX THITa Momrocku. Mointrocku Bonorozackoii o0mactu, ux oxpaHa

13 Tun Urnokoxue. MHorooOpasue, cpeja ooutanus, 00pas *U3HH U MOBEJICHUE, 0COOCHHOCTH, 3HAYCHUE.

14 Tun Unenucronorue. Xapakrepuctuka k1. PakooOpasueie, [laykoobpasusie. Cpena oburanusi, MHOrooOpasue, oopa3 »KU3HH,
MOBEZICHUE, 0COOCHHOCTH CTPOCHUS, 3HaueHHe U oxpaHa. JL.p.Ne2 Mmuoroobpasue pakooOpa3HbIX

15 Xapaktepuctuka kii. Hacekombie. Cpena oOutaHusi, 00pa3 >KU3HH, MOBEJCHHE, OUOJIOTHY., KOJOTHYCCKHUE OCOOSHHOCTH,
3HadeHue. JI.p. Ne3M3yuenue npencraBuTenel OTpsi0B HACEKOMBIX.

16 MHoroo0pa3ue HaCeKOMBIX. XapaKkTepucTuka oTpsaoB TapakaHoBele, [Ipsmokpbuibie, YxoBepTkH, [logenku. bronornaeckne
0COOCHHOCTH, 3HAYCHHE

17 Ortpsapl HacekoMbIx: Ctpeko3sl, Biu, XKyku, Knomnel. Bnonornueckne ocobennoctu. Ponb B mpupose, HU3HN YeloBeKa.

19 Otpsibl HacekoMmbix: Yenryekpbuible, PaBHOKpEUTBIE, JIByKpBUTEIe, Brioxu. XapakrepHble 0COOCHHOCTH, pOJib B MPUPOJE H
KHU3HH YeJIOBEeKa.

19 Ortpsx Ilepenonuatokpeuisie. O0IIME MPU3HAKKA, MHOTOOOpa3ne, 3HaUCHHE.

20 3HadYeHne HaCEeKOMBIX, X oxpaHa. OxpaHseMble HacekoMble Bomoroackoii obmacTy.

21 O6o0matonuii ypok no TeMe « MHOTOKIIETOYHBIE )KUBOTHBIE. becrio3BOHOUHBIE)

22 Tun Xopnossie. [lontunsi:becuepennrie u Uepennsie. Knacce JlannetHuku

23 Hanxnace Peibbl. MHOrooOpasue, cpena oouranusi, o0pa3 KM3HH, IOBEJACHHE, OCOOCHHOCTH CTPOCHUS, 3HAYCHUE U OXpaHa
JI.LPNe4 HaGnmrofieHre 3a BHEIIIHUM CTPOCHHEM U TEPEIBUKCHUEM PBIO

24 Mmuoroo6paszue Ki. XpsmieBbie poiobl. CTpoeHuHe, TOBEJCHNE, 3HAUCHHE, OXPAHSIEMbIE BHIbI

25 Mmuoroobpasue Ki. Koctable peiObl. OCOOCHHOCTH CTPOCHUS, 00pa3 *XKU3HH, MPOIECCHI KU3HEACATCIILHOCTH, 3HAYCHUE,
oxpana. OxpaHsiemble BUabI ppi0 Bonoronckoit odnactu

26 Kiracc 3emuoBomubie. OOmas XapakTEepHCTHKA, cCpela OOWTaHMs, OCOOCHHOCTH, MHOT00Opa3We, 3HAYCHHE, OXpaHa.
OxpansieMbIe 36MHOBOIHBIE Booromckoit oomacty.

27 Knace Ipecmeikatommecs. O0mas xapaktepuctuka kinacca. OcodenHocty 0. Yenryiuatbie B CBA3HM C CpeJod OOMTaHUS U




00pa3oM xu3HU. 3HaUYeHHE U oxpaHa. OxpaHseMble BUILI Booroackoi 001acTw.

28 Otpsix Yepenaxu u Kpokoannel. Cpena odutanusi, 06pa3 >KU3HHU U IOBeIEHHE, 0COOCHHOCTH CTPOSHHSI, 3HAYCHUE U OXpaHa.

29 Kirace Iltumer. O6mas xapakTepHUCTHKa, 0COOCHHOCTH CTPOCHHS B CBA3U C MOiIETOM. OcOOeHHOCTH NITHUIT 0. [IMHTBUHBI, UX
oxpana JL.p. Ne 5 M3ydyeHne BHEIIHETO CTPOCHMSI ITHIL

30 Mmuoroo6pasue nruil. Xapakrepuctuka 0.CtpaycoobOpasueie, HanayoOpaszuele, KasyapooOpasueie, [yceoOpa3Hbie
MPUCHOCOOIEHHOCTh K YCIIOBUSIM CPEJIbL,IIOBEICHNUE, 3HAUCHUE U OXpaHa

31 Otpsaner nrun: JlHeBHble xumHble, CoBbl, KypuHble, TprCcnocoOIeHHOCTh K YCIOBUSAM cpenabl, 00pa3 KU3HHW, 3HAYCHHE H
oXpaHa

32 XapaxrepucTtika ntuil oTpsaoB [ omeHacTsie 1 BopoOsnHOOOpasHbie. Cpena oOnuTaHus, OMOJOTHIECKIE U YKOJIOTHIECKUE
0COOEHHOCTH, 3HaYeHre 1 oxpaHa. OxXpaHa NTHIL B PETHOHE

33 Okckypeus Nel M3ydyenne MHOro0Opa3us nNTull (MPOBOAUTCH B BeCEHHEE BpeMsi)

34 Kmacc Mnexonuraromue. O6mias xapakrepuctika. Otpsinsl : Ogaonpoxoxnsie, Cymuarsie, Hacekomosmabie, Pykokpeuibie.
Oco0eHHOCTH UX CTPOEHHS, TOBEICHNUS, 3HAYEHHE U OXpaHa.

35 Otpsiabl MaekonuTaroIux: [ pei3yHsl, 3aiinieoOpa3Hble. XapaKkTeprCcTHKa BAXXHEHUIINX MPeACTaBUTENCH, 3HAUCHUE, OXpaHa.

36 XapakTepucTHka mpeacTaBurenei o. XumHele, Xoo6oTHble, Kutoobpasusie, Jlactonorue. Cpeaa oburtanus, o0pa3 *HU3HH,
0COOEHHOCTH CTPOCHUS, 3HaUEHHE, OXPaHa

37 Otpsinbl MiexkonuTaromux: [lapHokonsiTHEIe, HenapHokonbiTHEIe. O0pa3 KU3HU, TIOBEJIEHHE, CTPOSHIEe, 3HaYeHHe, OXPaHa.
Oxpansiemble MiekonuTaromue Bonoroackoi obnactu.

38 Buonoruueckue n sxojgorudeckre 0COOEHHOCTH, 3HAYSHUE U OXpaHa NpencTaBuTeset otpsaa [IpumMarsr.

39 000010 YPOK 10 TeME «XOPI0BBIC)»

Pasnen 3.9Bosronust crpoeHus 1 GPYHKIMIA OPraHOB M MX CHCTEM Y ’KMBOTHBIX 14

40 [TokpoBBI Tea KUBOTHBIX. DBOMIONHS MOKPOBOB Tema. JI.p.Ne 6 Mzyuenune ocoO0eHHOCTEH pa3TUYHbBIX TOKPOBOB TENa

41 OnopHO-ABHUTraTEIbHAS CUCTEMA KUBOTHBIX, 3BOJIOLHS

42 Crioco0rI iepenBmkeHus )KUBOTHBIX. [lonoctu Tena

43 OpraHssl AbIXaHUS ¥ Ta3000MeH. DBOJIOIHS OPraHOB JAbIXaHHMS.

44 Oprassl TUIIEBapEHUS. DBOIIONHUS MUIIICBAPUTEIHHBIX CHCTEM.

45 OOMEH BEIIECTB U MPEBPAICHIE SHSPTHH

46 KpoBeHocHas cuctema >kuBOTHBIX. OpraHbl KpOBOOOPAIIEHHS, SBOIIOLHS.

47 KpoBs, e€ ctpoenne. OyHKITIH, SBOIIOITHS.

48 OpraHsl BbIJIeNICHHSI. DBOJIOUHS BBIACTUTENbHON CHCTEMBI.




49

Hepsnast cuctema. DBomonys HEPBHOM CHCTEMBI B XOZI€ HCTOPHUIECKOTO PA3BUTHS

50 Pednexc. MaCTHHKT
51 OpraHsl 9yBCTB, UX 3BOIONHUS. Peryrsiiust qesiTensHOCTH OpraHn3Ma
52 Oprassl pa3MHOXKEHUS, BX dBoJfonus [Ipomienue poma
53 [ToBTOpHTENEHO-0000IIAIOIINE YPOK 1O TeMe «DBONIOLUS CTPOSHHS U (PYHKIHUH OPraHOB M CUCTEM»
Paznen 4. UnpuBuayajibHOe pa3BuTHE ;KMBOTHBIX 3 yaca 3
54 Crnioco0b1 pazmHoxkeHus. OMIIoI0TBOPEHHE.
55 PasBuTHe *XKUBOTHBIX C TIPEeBpalllEHUEM U Oe3 TpeBpaIeHIs
56 [lepuoauzanuus U NPOJOIKUTEIBHOCTD KU3HU KUBOTHBIX JI.p.7 M3yuenue ctaauil pa3BUTHS )KUBOTHBIX U ONIPEACICHUE UX
BO3pacTa
Pasnen 5. Pazputue M 3aKOHOMEPHOCTH pa3MellleHUs] 5KUBOTHBIX Ha 3emJie 3
57 JloxazaTenbCTBA SBONIOLHNH KHBOTHBIX
58 Yapnz JlapBuH 0 IpUYKMHAX IBOJIOIMH KHBOTHOTO MHUPa
59 VYcnokHEHHE CTPOEHHs >KUBOTHBIX M Pa3HOOOpasde BHIOB KaK pE3yJbTaT HBOMIOLMHU. Apeasibl OOMTaHHSA, MUTPALWU.
3aKOHOMEPHOCTH Pa3MEIEeHHS KUBOTHBIX
Pa3nen 6. buonenosnl 4
60 EctecTBenHbIe 1 HCKycCTBEHHBIE OMOLIEHO03bI bronienos3sl Bonoroackoit odnacty .
61 ®dakTopsl cpelbl U X BIUSHUE HA OMOLIEHO3BI
62 Henu nuranus. [lotok sHeprumn. B3anMocBsa3b KOMIOHEHTOB OMOLIEHO3a U UX MPHUCIIOCOOIEHHOCTh IPYT K APYTy
63 Okckypeus Ne2 M3yueHne B3auMOCBS31 )KUBOTHBIX ¢ APYTMMHU KOMIIOHEHTaMH OnorieHo3a. OeHonornyeckyue HabIroaeHus 3a
BCCCHHUMU SBJICHUSIMHN B )KU3HH )KUBOTHBIX
Pasgen 7. ZKuBoTHBIN MHMP M X0351iiCTBEHHAasI 1eSITeIbHOCTD YeJIOBEKa 5
64 BoszeiicTBue uenoBeka u ero AesSTeIbHOCTH Ha )KUBOTHBIX. [Ipombicisl [IpomMeicioBsie sxuBoTHBIE Bonoroackoii obmactu
65 OpnomarmHuBanue. PazBeieHne, OCHOBEI COACPIKAHUS M CEIEKITUHN CETbCKOXO03SIHCTBEHHBIX KUBOTHBIX
66 3akoHbl 00 OXpaHe >KMBOTHOro Mupa. CucreMa MOHMTOpPHHIA. PalmoHanbHOE MCHONBb30BaHHE >KUBOTHBIX. OXpaHseMble
teppuropun. KpacHas kaura. OxpaHa )HBOTHBIX B Bosoroackoii obmactu.
67 Okckypeus Ne3 [loceleHne BBICTABKH CEJIbCKOXO3IHCTBEHHBIX U IOMAIIHUX >KUBOTHBIX
68 3aKIIOYUTENbHBIA YPOK 10 Kypcy buonorus. )KusotHele. JleTHue 3ananus.
ITpomexyTouHas arrectanus: AHAJU3 TeKylled ycneBaeMoCTH
Bcero 3a ron 68




8 kmace

Beenenune. Hayku, usy4yarouue Opranusm 4ej10BeKa

1 Beenenne. Hayku o gemoBeke. 3M0pOBBE U €r0 OXpaHa
2 CraHoBNeHHE HAayK O YEIIOBEKE
IIpoucxoxnenne 4yeaoBeKka

Cucremarnieckoe ToJIOKeHHe YesioBeka. [lokasarenbeTBa )KHBOTHOTO MIPOUCXOXKACHHS YeITOBEKa

4 OCHOBHBIE dTalbl SBOJIOINH YeJIOBEeKa. BinsHIe OMONOTrMYeCKUX U COLMAIBHBIX (DaKTOPOB Ha €T0 Pa3BUTHE

5 Pacel uenoBeka. UenoBek Kak BUJ

CTpoeHue opranuzma

6 YpoBHU Opranuzaluy opranusma yesnoBeka. Opranbl U CHCTEMbI OpraHOB

7 Krnetounoe crpoenne oprannzma. OpraHOUIbI KIIETKH, HX 3HAYCHHE

8 JKu3HeHHbIe TpoLIecChl KIETKH, X 3HaueHue. Ponbs GpepmeHTOB.

9 TkaHu: snuTEeNMaNbHAs, COeIMHUTENbHAS, MBIIIIEYHAs, 00pa3oBaHue, crpoeHue, pynknuu JI.p.Nel PaccmarprBanue KIIeToK 1
TKaHEl B ONTUYECKUM MUKPOCKON. MUKpoOIpenapaThl KJIETOK AMUTENNaIbHON, COCAUHUTENbHON, MBILIEUHON U HEPBHOMI
TKaHEH.

10 Hepshas tkans. LenTpansHas u nepudepudeckas 4acTu HepBHOW crcteMbl. Pedextopras perymsnus. JL.p. Ne2
CaMoHa0rofIeHre MUTATENLHOTO pedreKrca U yCIOBHsI €ro MpOosiBIIeHHU 1 TopMokeHus1. KoneHHbIi pediexc

OnopHo-ABUTraTeIbHAsl CHCTEMA

11 3HaueHue OMOPHO-ABUTATEILHON cucTeMbl, e€ coctaB. CocTaB, cTpoeHue, TUIbl Koctel JI.p.Ne3 Mukpockomuueckoe
CTPOEHHUE KOCTH.

12 Ckerer 4enoBeka, ero IMpUCIocoOICHHOCTh K MPSIMOXOKICHUIO, TPYAOBOU JIeATeNLHOCTH. MI3MeHeHsI, CBSI3aHHBIE C
pa3BuTHEM Mo3ra B peu. OceBoil CKeleT.

13 Ckenet xoneunocteil. CoequHeHns KOCTEN

14 Crpoenne mpii. O630p Mbimi yenoBeka JI.p.Ned MpIIIpl 4enoBeYecKoro Tena

15 Pabota ckeneTHbIX MbIII 1 UX peryssiuus. JI.P. NeS Bausnue ctarnueckold 1 JTUHAMUUYECKOH paOOTHI HA YTOMJICHUE MBIIIII.
JLP. Ne6 Camona0mtoieHust paboThl OCHOBHBIX MBIIIIII, POJIH TUICYEBOTO 10sICa B IBUKECHUU PYKH.

16 Hapymienns onopHo-aBurarenbHoi cuctemsl JI.p. No7 Brissienue HapymieHus ocanku JI.p.Ne§8 (BeITIomHsIeTCS JOMA)
BrisBrneHue miocKoCcTonus

17 [epBast oMok Mpu ymuodax, meperoMax KOCTel 1 BEIBUXaX CyCTaBOB

BuyTpeHnHsisi cpena opraHusmMa
18 KoMmnoHeHTsI BHYTpEHHEH Cpeibl OpraHn3Ma, X B3auMocBs3b. [omeocTas. CocTaB KpoBH, PyHKIIMM OCHOBHBIX yacteid JI.p.




Ne9 PaccmarpuBaHuie KPOBH YeJIOBEKA U JISATYIIKH IO MUKPOCKOIIOM

19 Bopr6a opranusma ¢ ungexuuein. IMMyHUTET, €ro BUIBI
20 HNmmyHonorus Ha ciryx0e 310poBbs. [lepennBanne KPOBH.
KpoBeHocnas u auMmdaruyeckasi CHCTeMbl OPraHu3Ma

21 TpaHcmopTHBIE CHCTEMBI OpraHn3Ma, ux 3Hadenne. CTpoeHre KpOBEHOCHBIX U TuMdartnueckux cocyno JL.p.Nel0
[TonoxeHne BEHO3HBIX KJIAIAHOB B OMYLUICHHOW U MOJHATOMN pyKe

22 Kpyru xpoBoobpamienus JI.p.Nell V3aMeHeHns B TKaHSIX MPH MEPETHKKAX, 3aTPYAHIIONINX KPOBOOOpaIieHue

23 Crpoenue u pabota cep/ia. ABTOMaTu3M cepiia

24 JIBmkeHne KpoBHU o cocyfaMm. Perymsius kpoBocHaOkeHUs. ApTepuanbHoe naBienne, mynbsc. JL.p.Nel2 Ompenenenne
CKOPOCTH KPOBOTOKA B cocyaax HOrTeBoro joxa. JI.p.Nel3 OmnbIThI, BRISIBISIIOIINE PUPOAY ITyIbCa

25 l'uruena cepaeuHo-cOCyAUCTOM cucTembl. [lepBas momonis npu 3adosieBaHusgX cepaia u cocynoB JI.p.Nel4 dyHkunoHanpHas
mpo0a: peakius CepAeIHO-COCYAUCTON CUCTEMBI Ha JO3UPOBAHHYIO HATPy3Ky

26 [lepBast momoIb NpH KPOBOTEUEHUSIX

Jbixanue

27 3Havyenne Aprxanus. CTpOSHHE JAbIXaTeIbHON CUCTeMBI. [[pIXaTenbHble MyTH, UX CTpoeHHe, (DyHKIINH, 3200JIeBaHus,
npodunakTrka. [ogocoobpasoBanue

28 Jlerkue, ctpoenue, pyHkmU. Jlerounoe v TKaHEBOE JBIXaHUE

29 Mexanu3m Bioxa u Beiioxa. Perymsus neixanus. OxpaHa BO3IYITHON cpeabl. BimsHue 3arpsa3HeHus OKpYXKaroliel cpeapl B
Bonoroackoii obinactu Ha 3M0poBbe yenoBeka. JI.p. Nel5 M3mepenne o6xBaTa rpyiHO#M KJIETKH B COCTOSIHUM BAOXA U BBIJOXA

30 OyHKIIMOHAIEHBIE BO3MOXXHOCTH JIbIXaTebHON CUCTEMBI KaK ITOKa3aTelb 37I0POBbs. BOIe3H! 1 TpaBMbl OPTaHOB JIBIXAHHUS:
UX NpoQUIaKTHKa, epBas nomoiib. [Ipuemsr peanumarun JI.p.Nel6 OyHKIIMOHATBEHBIE TPOOBI € 33AEPKKON JIbIXaHUS Ha
BJIOXE U BBIJIOXE

MumeBapenne

31 3HaueHue numeBapeHys. [InmieBbie NpOayKTH M MUTAaTeNbHBIE BELIECTBA, UX POJIb B 0OMEHE BEIIECTB

32 Crpoenue 1 QyHKIMH MUIIEBAPUTEIbHOM cucTeMbl. [TuiieBapenue B poToBoit mojoctu. JI.P.Nel7. JleficTBue hpepmeHTOB
CJIIOHBI Ha Kpaxmail. CaMOHaOIOeHNS: ONIPEACIICHUE MTOJIOKEHHSI CINIOHHBIX XKeJie3, IBIKEHHE TOPTaH! MPH NIOTaHUH

33 [MumieBapeHue B XKeayaKe U IBEHAAIATHIICPCTHON KuIlKe. JleficTBrEe (hepMEHTOB CIIIOHBI M JKEITYI0YHOTO COKa.

34 ODYHKITUU TOJICTON U TOHKOW KUIIKH. BecackiBanue. Ponb redeHn. ANmeHIuIunT.

35 Perymnsiuuns nesTensHOCTH MUILIEBAPUTEIBHON CUCTEMBI.

36 I'uruena opra”oB numieBapeHus. [IpeaynpexaeHne KemyqouHO-KUIIeIHBIX 3a00eBanuii. JloBpaueOHas TOMOIIb MPH

OTpaBJICHUAX




OO0MeH BelIecTB M YHEPTHH

37 OOMeH BelIecTB ¥ SHEPTUU — CBOWCTBO JKUBBIX CyllecTB. [Inactuueckuii u sHeprerudeckuii ooMmeH. OOMeH OeNKoB, )KHUPOB,
YIJIEBOOB, BOJbI, MUHEPAIbHBIX COJICH

38 ButaMuHbI 1 UX POJIb B OPraHU3ME YEIOBEKA

39 OHeproTparsl YenoBeka U MuieBoil parod. Hopmer u pexxum nuranusa. JL.p.Nel8
YcTaHOBIEHHE 3aBUCUMOCTH MEXy Harpy3Koi U ypOBHEM SHEPIeTHUYECKOro OOMEHa 1o pe3yasraTaM (PyHKIHOHAIBHON
IIPOOBI € 3aA€PKKOM JIBIXAHUSL.

40 Oo6o06marommii ypok o temam: «lIuieBapurenbHas cucreMay, «OoMeH BenecTs u s3Heprum» JL.p.Nel19 CocrapneHue
MUILEBBIX PAllOHOB B 3aBUCUMOCTH OT 3HEPrOTpar.

IToxpoBHbIe opranbl. Temioperynsiuus. Boiienenue

41 Hapy»xHble mokpoBsl Tena genoBeka. CTpoeHne u GyHKIUH KOXKU. [Ipon3BOIHbBIE KOXKH.
JLP. Ne20 CamonabnroneHue: paccMaTprUBaHUe MO JIYIOW TTIOBEPXHOCTH KHCTH.

42 Yxon 3a Koxkel, HOrTsiMu u Bonocami. [ nruena ogexxap! 1 00ysu. bonesnn koxu. JI.p.No21 OnpeneneHue Tuma KOXH C
MOMOIIBIO OyMaXXHOH cajdeTku.
JL.p.Ne22 OmnpeneneHne COBMECTUMOCTH MIAMITYHSI ¢ 0COOEHHOCTSIMA MECTHOW BOJIBL.

43 Tepmoperymsiuns opranu3ma. 3akanusanue. [lepBast moMoms npu 0xorax, 0OMOPOXKEHUSIX, O0LIEM OXJIAXKICHNUH, TETJIOBOM
Y COJTHEYHOM yaapax

44 Brinenenue u ero 3Hauenue, cTpoenue, QyHKIUHN. 3a00IeBaHNS BBIACTUTEIBHON CUCTEMBI, X MIPEAYNPEXICHIE

HepBHas cucreMa yejioBeKka

45 3HaueHne HEPBHOM cUCTEMbI. MO3T U IICUXUKA

46 Crpoenue HepBHOH cucteMbl. CIMHHON MO3I — CTPOEHHUE U (PYHKIIHU.

47 Crpoenue rojgoBHOT0 Mo3ra. OyHKIUK TPOIOITOBATOTO, CPEAHETO MO3Ta, MOCTa 1 Mokeuka. JI.p. Ne23 [lanmbprienocoBast
po0a 1 0COOEHHOCTH JIBMIKEHHH, CBSI3aHBIX ¢ QYHKIMSIMUA MO3KEUKa U CPEJTHETO MO3Ta.
JLp. No24 Pechnekchbl IpogoiroBaToro u CpeTHEr0 Mo3ra

48 OyHKIMH TIepeTHero MO3ra, IPOMEKYTOUHOTO U KOPbI OOJBIIHX MONyIIapHi

49 ComaTtudeckuil 1 aBTOHOMHBIN (BeTeTaTUBHBIN) OTAENbI HepBHOU cuctembl JI.p.Ne25 IITpruxoBoe pa3npakeHHe KOXH —
TECT, ONIPENEISIOINN U3MEHEHNE TOHYCa CUMIIATHYECKON U MapacuMIaTH4eCcKOl CHCTEMbI aBTOHOMHOM HEPBHON CHCTEMBI
TIpH pa3ApakeHuN.

Ananauzaropbl. Opranbl 4yBCTB

50 AHanu3aTopsl U OpraHbl YyBCTB, UX 3HayeHue. JI.p.26 OnbITHI, BEISIBISIOMINE HIUTIO3UH, CBA3aHHBIE ¢ ONHOKYIISIPHBIM
3pEHUEM, 3pUTETIbHBIC, CIIyXOBbIE, TAKTHIbHbIE UITFO3UH

51 3pUTENbHBIN aHATU3aTop, CTpoeHue, GyHKIuH, 3HadeHue. JI.p. Ne27 OOHapy)eHue CIernoro msaTHa

52 l'uruena 3penus. [IpenynpexneHne Ta3HbeIX OONIE3HEH, TPaBM IJiasa.




53

CrnyxoBoii ananmu3arop. 3HadeHne, CTpoeHne, GyHKIuA. [ urueHa oprana ciyxa.
JLp.Ne28 Ompenenenue ocTpoTh cityxa

54 Oprassl paBHOBECHS, KOKHO-MBIILIEYHON YyBCTBUTEIBHOCTH, OOOHIHHUS, BKYyCa, UX aHaIu3aTopsl. BzauMoneiicteue
aHaJIN3aTOPOB.
Beiciias HepBHas AedaTeabHOCTh. IloBenenue. Ilcuxuka. 6
55 Bxiax oreuecTBeHHBIX yU€HBIX B pa3paOOTKy YUEHUs O BBICIIEH HEPBHOM AeATebHOCTH. be3ycioBHbIE U yCIIOBHBIE
pedekchl, TopMOKEeHHE
56 Bpoxnénnbie u nprodperénnbie mporpaMmel noBeaeHust JI.p.Ne29 BripaboTka HaBbIKa 3epKaJbHOTO MMChbMa Kak MPUMEp
pa3pyLIeHHs CTaporo U BEIPaOOTKA HOBOTO JMHAMHUYECKOTO CTEPEOTHIIA
57 buonornueckne putmbl. COH U CHOBUJICHHS.
58 Oco0eHHOCTH BhICIIIEH HEPBHOH JIETETLHOCTH YEJIOBEKa: peub U CO3HAHKE, TPYOBas AeATENbHOCTh. [lo3HaBaTenbHbIE
MIPOLIECCHI.
59 Bomst, smorun, BauManue. Passutne HabnronarenpHOCTH B MbImieHus. J1.p.Ne30 M3mepenne uncna xonebanmii oOpasza
YCEUYEHHOM NUPAMUJIBI B PA3JIMYHBIX YCIOBUSX.
7Kese3pl BHyTPeHHel cekpenuy (3HIOKPUHHASL CHCTEMA) 3
60 JKenespl BHELIHEH, BHyTpEeHHEH 1 cMelaHHON cekpenru. CBocTBa TOPMOHOB.
61 @DyHKIUY KEJIE3 BHYTPEHHEN CEKPELIUU
62 O6o0maromumii ypok «B3anMozneiicTBie HEPBHOW U TyMOPAJIBLHON PETYIISALIUIY
HNnanBuayanbHOe pa3BUTHE OPraHU3Ma )
63 JKu3HeHHbIE IMKIIBI OPraHU3MOB. PasMHOXKEHHE NOI0BOE U Oecrionoe. MyXcKasi M dKEHCKasl I0JIOBbIE CHCTEMBI
64 PasBuTHe 3aponsima u moaa. bepemeHHOCT M posbl. 3aKOH WHAWBUAYAIBHOTO Pa3BUTH. BiHsHuEe HAPKOTEHHBIX BEIIECTB
Ha pa3BUTHE YEJIOBEKA.
65 HacnenctBenHsie, BpOxKIEHHBIE, IEPEJAIOIIUECS MTOJIOBBIM MyTEM 3a00JI€BaHHA, UX NMPO(UIAKTHKA.
66 PasButHe pe6énka nocie poxkaeHus. CTaHOBIEHUE JMYHOCTH. TeMIepaMeHT 1 XapakTep.
67 [ToBTOpUTENBHO-0000IIAONTHI YPOK. HITOroBas KOHTpobHas padoTa
68 AHanu3 KOHTpOJbHOH padoThl. VHTEpechl, CKIOHHOCTH, CIIOCOOHOCTH. BRIOOD KHU3HEHHOTO MMyTH.
[IpomexyTouHas arrectanys: AHAJAU3 TEKyLIeil ycneBaeMocTu
Bcero 3a ron 68
9 KkJ1ace
Beenenue. buosiorus B cucreme HayK 2
1 buonorus kak Hayka. 1
2 MeTozapl GMONIOTHYECKUX HCCIel0BaHull. 3HaueHue OHOJIOTU. 1




I'maBa 1. OCHOBBI IUTOJIOTHH — HAYKA 0 KJIeTKe

[EEN
o

3(1) LluTosorusi — HayKa O KIIETKeE. 1
4(2) Kirerounas teopus. 1
5(3) XHUMHYECKHI COCTAB KIETKH. 1
6(4) CTpoeHHe KIEeTKH. 1
7(5) OcoOEHHOCTH KJIETOYHOTO CTPOSHHSI OpraHu3MOB. Bupychr. 1
8(6) JlaGopaTopHast padora Ne 1 «CtpoeHre KIeTOK». 1
9(7) OOMeH BeIeCTB U IPeBpaIeHus YJHEPTUuH B KiaeTke. DoTocuHTE3. 1
10(8) BrocunTes GENKOB. 1
11(9) Perynsiiust mporieccoB KU3HEAESITENHHOCTH B KIIETKE. 1

12(10) O0606mamumii ypok o riase «OCHOBBI IIUTOJIOTHH — HAYKA O KIJIETKEY. 1
I'naBa 2. Pa3MHOKeHHe M HHAMBUAYAJIbHOE pa3BUTHE (OHTOr€He3) OPraHu3MOB 5
13(1) DopMbl pa3MHOXKEHHsI Oprann3MoB. becroioe pasmHo)eHne. MUTo3. 1
14(2) ITosioBOE pasmMHOkeHHe. Meio3. 1
15(3) WNuauBuyansHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3). 1
16(4) Biusinre GpakTopoB BHEIIHEH Cpe/ibl HA OHTOTCHES. 1
17(5) O0006mammii ypok 1o riase «Pa3MHOXKEHUE U MHIUBHIYAIbHOE Pa3BUTHE (OHTOTCHE3). 1
I'naBa 3. OCHOBBI TeHETHKH 10
18(1) I'eHeTnka Kak OTpaciib OMOIOTHYECKOW HAYKH. 1
19(2) Merobl uccieqoBaHus HACIEACTBEHHOCTH. DEHOTHI M T€HOTHII. 1
20(3) 3aKOHOMEPHOCTH HACJICTOBAHNS. 1
21(4) PelnieHne reHeTHYeCK X 3a/a4. 1
22(5) IlpakTHyeckasi pabora Ne 1 «Pemenne reHeTHUECKUX 33]1a4 HA MOHOTHOPUAHOE CKPEIIMBAHHEY. 1
23(6) XpoMOCOMHasi TEOpHs HACIIEACTBEHHOCTH. | eHeTHKa Imoa. 1
24(7) OcHoBHbIE POPMBI U3MEHUYMBOCTH. | eHOTHIINYECKAsi H3MEHYHBOCTb. 1
25(8) KoMOuHaTHBHAsS H3MEHYHBOCTb. 1
26(9) ®enoTunnueckas u3MeHInBOCTh. JlaGopaTopHasi padora Ne 2 «/3yuenue perotunos pactenuii. Mzyuenue 1
MOAM(DUKAIMOHHOH U3MEHYMBOCTH M IOCTPOCHUE BapUAIIMOHHOI KPHBOID.
27(10) O006manmuii ypok o riase «OCHOBbI TEHETUKI. 1
I'naBa 4. I'eHeTHKA YeJI0BeKa 3
28(1) MeTto161 U3ydeHUs HacaeACTBEHHOCTH dyenoBeka. [IpakTtuyeckas padora Ne 2 «CocraBineHne pogoCiIOBHBIX. 1
29(2) I'eHOTHIT M 37I0POBbHE YENIOBEKA. 1
30(3) O6oouarommii ypok o riase «I eHeTHKa JeTOBEKay. 1
I'naBa 5. OcHOBBI cesleKIIMU ¥ OUOTEXHOJI0THH 3
31(1) OCHOBBI CENIEKIHH. 1
32(2) JlocTrkeHns MUPOBOM M OT€YECTBEHHOM CENEKIMH. 1
33(3) BHOTEXHOIOTUS: TOCTHIKEHHS U NIEPCIIEKTUBbI PA3BUTHS. 1
I'naBa 6. IBOJIIOLIMOHHOE YUeHHE 15
34(1) VYueHne 00 3BOJIIOLUHN OPraHUYECKOTO MHpa. 1




35(2) OoumoninonHast reopus Y. J[apBuna. 1
36(3) Bun. Kpurepun suza. 1
37(4) TTonynsioHHas CTPYKTYpa BHIA. 1
38(5) BungoobpaszoBanue. 1
39(6) ®DopMbI BUI00OPA30BAHHS. 1
40(7) O0001IeHNe MaTepHasa 10 TeMaM «YYeHne 00 SBOJIONHH opraHnueckoro mupa. Bun. Kputepun Buga. 1
BunoobpazoBanmue.
41(8) Bbopnr0a 3a cyriecTBOBaHHE W €CTECTBEHHBIH 0TOOP — ABMKYIIHUECS CHITBI SBOJIFOLINH. 1
42(9) EcrecTBeHHBI 0TOOP. 1
43(10) AjanTanys Kak pe3yJibTaT €CTECTBEHHOTO 0TOOpA. 1
44(11) Bzaumornprcnoco0IeHHOCTh BUAOB KaK Pe3yNbTaT NEHCTBHUS €CTECTBEHHOTO 0TOOpA. 1
45(12) JlabopaTopHasn padora Ne 3 «/3ydeHne nprucnocoOISHHOCTH OPTaHU3MOB K CpeJle OOUTAHUS». 1
46(13) Ypok cemunap «CoBpeMeHHBIE TPOOIEMBI TEOPHH SBOIIIOIIAN. 1
47(14) Ypok cemunap «CoBpeMeHHbIE TPOoOIeMbl TEOpHHU 3BoItOLMH. JBomoimoHHas Teopust JK.b. Jlamapkay. 1
48(15) O06001IeHHe MaTepHAJIa TT0 TaBe «DBOIIOIMOHHOE YICHUE). 1
I'naBa 7. Bo3BHUKHOBeHMe ¥ pa3BUTHE KH3HU Ha 3eMJie 4
49(1) B3rnsiael, rUoTe3sl ¥ TEOPUH O MPOUCXOXKACHHUHN JKH3HH. 1
50(2) Opranuyeckuii MUp Kak pe3yJIbTaT IBOJOIHH. 1
51(3) Hctopusi pa3BUTHS OPTaHUYECKOT'O MHPA. 1
52(4) Ypok-cemunap «lIporcxoxeHne 1 pa3BUTHE KU3HU HA 3eMJIey. 1
I'naBa 8. B3aumMocBsi3u OpraHn3MoB U OKPY:Kaloleil cpeabl 16
53(1) Okonorus Kak Hayka. JlaGopaTtopHas padora Ne 4 «/3ydeHne nprucnocoOIeHN OPraHU3MOB K OIIpeeIEHHON cpefe 1
o0nTaHus (Ha KOHKPETHBIX IPUMEPaXx)».
54(2) Brnusinue skonoruueckux (hakTopoB Ha opraHu3Mbl. JladopaTopHas padora Ne 5 «CtpoeHue pacTeHHil B CBS3H C 1
YCIIOBUSIMH KHU3HHY.
55(3) Oxonoruyeckas Huma. Jlaboparopuas padora Ne 6 «Onucanue S5K0JIOTHYECKON HUIIM OPTaHU3May. 1
56(4) CrpykTypa nomyssiuii. Tumsl B3anMoIeHCcTBHS MOMYJISIIUNA pa3HbiX BUIOB. IIpakTudeckast padora Ne 3 «BrisiBieHne 1
TUIOB B3aMMOIEHCTBUS NOMYJISLMM pa3HbIX BUJOB B KOHKPETHON SKOCUCTEMEY.
57(5) OkocucTeMHas opranuzanus npuposl. KomnoHeHTs! 3kocucTeM. CTpYKTypa SKOCHUCTEM. 1
58(6) [loroxk sneprun u numessie nenu. [Ipakruyeckas padora Ne 4 «CocraBieHue cxeM Iepeiaun BEeIecTB U SHEPIuu (Lenen 1
TTATAHUS)».
59-60 HckyccTBennble 3kocucTeMbl. JlaGopaTopHasi padora Ne 7 «BrIsiBiieHHE MUILEBBIX IICTIEH B HCKYCCTBEHHOM AKOCHCTEME 1
(7-8) Ha IPUMEPE aKBapUyMay.
OKonoruueckue npodaeMbl COBPEMEHHOCTH. 1
61-62 Hrorosas koHdepenums «B3auMocBsi31 OpraHu3MOB U OKpPY’KarolleH cpeibl». 3aluTa SK0JOTHUECKOro IPOeKTa. 1
(9-10) Oo6o0marnuii ypok 1o riase 8 «B3anMoCBsI3M OPraHU3MOB H OKPY’KAOIICH CPEeIbD». 1
63-64 IToBTOpenue nmo rnase «OCHOBBI IUTOJOTMH — HAYKHU O KIIETKEY. 1
(11-12) IToBTOpenwe mo riaaBe «OCHOBBI TCHETHKI 1
65(13) IToBTOpeHME 10 TIaBe «Pa3zMHOXEHUE M HHINBHIYAIHHOE PA3BUTHE OPTaHU3MOB). 1




66(14) Ikckypens «Mcropust pa3BUTHS KU3HU Ha 3emuie» (mocenieHne OuOIMOTEeKH). 1
67-68 (15- | Dkckypeusi «Ce30HHBIC W3MCHEHHS B JKHBOM PUPOIEY. 1
16) IIpomexxyTounas arrecranusi. KontponsHas pabora 1




IIpumenenue odopyaroBanus nentpa «Touka pocra» Ha ypokax OMoJiornu,
Ha JIa0OPATOPHBIX M NMPAKTHYECKUX padoTax B 5, 6,7 , 8 , 9 ki1accax

S kiace
OcHOBHBIE ~ BuAbl  JesATenbHOCTH [Mcnonb3oBaHue
Ne ri/mm Tema Conepxanue Hesesas yeranoska  Kox-so 00ydJaronmxcss Ha YpPOKe/BHEYPOUHOM [000pyAOBaHHUE
ypoka HacoB |
1 . buonorus — Hayka 0 >kUBOM Mupe (8 )

1 |Metoasl u3yuenust |Mlconp3oBaHue OOBSCHATD 1 'YMeHue padorath ¢ 1a00paTopHbIM  [MHKPOCKOT
PKUBBIX OPIraHU3MOB: [yBEIMYUTEIIbHbBIX Ha3HAYEHUE 000py/I0BaHUEM, YBEIUUNUTEIbHBIMU  [CBETOBOM,
Ha0JII0/IeHuE, npuOOpoB [YBEJIMYUTEIIbHBIX npubopamu. M3yuats ycTpoiicTBO 1uppoBon
3MEpeHHe, MpU N3y4eHUH OOBEKTOB [PUOOPOB. MUKPOCKOIIAa U COOJII0aTh IpaBUiia
PKCIIEPUMEHT. PKUBOU MTPUPOJIBI. Paznnuars pyunyro u [paboThl ¢ MUKPOCKOIIOM.

JlaGopaTopHas Y BEMUNTENbHbBIE LITATUBHYIO JIYIIBI, CpaBHUBATh yBEIMYECHUE JTYIIbI U
pabota Ne 1 pUOOPHI: 3HATH BEJIUYMHY IOy MHUKPOCKOIIA.
«3yuenune UTyIIBI py4Has, HaeMoro ¢ ux [Tomy4yaTh HaBBIKM PabOThI C MUKPO-
yCTpOMCTBa LITAaTUBHAS, MUKPOCKOIIL. [[TOMOIIIbIO CKOIIOM IIPY U3yYEHUH FOTOBBIX
yBenuuuTenbHbX P I'yK, YBEJTMUEHUS. MUKpPOIIPENapaToB.
prOOpPOB» A. BaH JleBenryk. Hactu CoObmnronate npasuiia paboThl B
MUKpockomna. Mukpo- KaObuHeTe, 00OpaleHus ¢
npenapart. [Ipasuna pa- imabopaTOpHBIM 000pyI0BaHHEM
0OTBI C MUKPOCKOIIOM.

2  [Krnerounoe CTpoeHue KIETKH. BrIABIIAT yacTn 1 'YMeHue paboTtaTh ¢ 1a60paTOpHBIM Mukpockon
CTpOEHHE Tkanu KJIETKU Ha PUCYHKaX 000py/I0BaHUEM, YBETUUUTEIbHBIMU  [IU(DPOBOH,
OpraHU3MOB. Knerounoe crpoenue  [yueOHUKa, npudopamu. HabmonaTs yactu u MUKpOIIpenaparsl
MHuoroo6pasue PKUBBIX OPIaHU3MOB. XapaKTepU30BaTh X OpraHOUbl KJIETKU Ha TOTOBBIX

KJIETOK. MeTOoabl
M3y4YEHUS KUBBIX
OpTraHU3MOB:
HaOJII0IeHNE,

M3MEpeHue,

Kierka. YacTu KIeTKH 1
X Ha3HAUYCHMUE.
TloHsiTHE O TKAHM.
Tkanu

PKUBOTHBIX U PACTCHUM.

3HAuCHUE.
CpaBHUBaTh
PKUBOTHYIO U
[PACTUTEIbHYIO

KJICTKH, HAXOAUTH

MUKpOTpernaparax 1moj MajJbiM U
0OJIBIINM YBEIUYEHUEM MUKPOCKOIA
1 OMHCHIBATH HX.

PaznuyaTh OTAENbHbIE KIETKH,

BXOISIIIIE




PKUBBIX OPTraHU3MOB:
HEOPTaHUYECKUE U
Opranndeckue
BelIeCTBa

, X POJIb B
OpraHu3mMe

kinetku. Heopranuueckue
BEIIECTBA KIICTKH,

MX 3HAYCHUEC I KIICTKU
1 OpraHu3ma.
Oprannueckue BenecTBa
KJICTKHU, UX 3HAYCHUC OJIs1
PKHU3HH OpraHru3sMa u
KIICTKH

BEIIECTBA KIETKH,
MUHEpAJIbHBIE CO-
UTH, OOBSICHITH UX
3HAYEHHE IS
OopraHu3ma.

DKCIIEPUMEHT VX dpyHKImH. YepThI UX CXOJCTBA B COCTaB TKaHHU.
UlaGoparopuast [pazIuyusl. 0060061maTe U GUKCUPOBATH
pabota Ne 2 Pa3nuyars TKaHU [pe3yJIbTaThl HAONIIOIEHUH, 1€TaTh
«(3HAKOMCTBO C PKUBOTHBIX U BBIBO/IbI.
KJICTKaMH [pacTeHuit Cobmnronats nmpaBuiia paboThI B
[PaCTCHHID) Ha PUCYHKAX KkaOuHeTe Ouonoruu, oOpameHus ¢
yaeOHUKa, mabopaTopHBIM 000PYIOBAHUEM
XapaKTepU30BaTh
MX CTPOCHUE,
OOBSACHATH UX
(b yHKIUH.
OcobeHHOCTH X MIMUYECKUH COCTaB Paznuuath HaOmroath JeMOHCTPALIUIO OTIBITOB
XMMHYECKOTO KJICTKH. XUMHUECKUE  |[HEOPTraHUYECKHE U [YUUTENIEM, aHAIU3UPOBATH UX
cocTaBa BEIIECTBA OpraHuYecKue [PE3yIbTATHI, JICTIaTh BHIBOIBI.

IAHATM3UPOBATH MIPECTABICHHYIO Ha
[PUCYHKaX y4yeOHHMKa HH(POPMAIIUIO O
[pe3yabTaTax ombITa, padoTas B mape
'YMeHue paboraTh ¢ 1a00paTOpHBIM
000pyI0BaHEM

2 . MHOroobOpasue *UBbIX Op

ranu3mos (11 )

bakrepun. MHoro-
oOpa3ue OaxkTepuit

bakTepuu: cTpoeHne n
PKU3HEIESTEIbHOCTb.
bakTepun — NpUMUTHUB-
HBIE OJTHOKJIETOYHBIE Op-
raan3mbl. CTpoeHue Oak-
Tepuil. PasmHOXeHHe
OaKTepHii JeneHeM
KJICTKU HaaBoe. bakre-
[PUU KaK camasi IpeBHsA

XapakTepu3oBaTh
0COOEHHOCTH CTpOe-
HUST OaKTEPUIA.

OnuceiBaTh pa3HOOOpa3HbIE POPMBI
0aKTEepHATHbHBIX KIETOK HA PUCYHKE
yaeOHUKa.

PaznuuaTh MOHATHA: «aBTOTPO(EI»,
(reTepOTPOPBI», «IIPOKAPUOTHI,
«(QYKapuOThD». XapaKTeprU30BaTh
MPOIIECCHI KU3HEAEATEIILHOCTH
0aKTepuu KaK MPOKapUOT.
CpaBHMBATB M OLICHUBATh POJIb

PaccmarpuBanue
OaxTepuit

Ha TOTOBBIX
MUKpOIIpernaparax ¢
MCTIOJIb30BaHUEM
11 (poBOTO
MHUKPOCKOTIA.
JJIEKTPOHHBIE

TAOJINUIBI U IIAKATHI.




rpyIia OpraHiu3MOB.
[Ipouecchl xKu3HEAESA-
TEIBHOCTU OAKTEPU.
[TonsTre 06 aBTOTpOdax
U retepoTpodax, mpoka-
[PHOTaxX U 3yKaproTax

0aKkTepuii-aBTOTPO(OB U OAKTEPHIi-
reTepoTpooB B MPUPOC YMEHHE
paboTaTh ¢ 1abOPaTOPHBIM
000pyIOBaHUEM, YBEINYUTECILHBIMU
npubopamu.

Pactenus. Pactenus. XapakTepu3oBaTh Paznyuuath yacT IIBETKOBOTO OOHapyx)eHue
MmuorooOpasue [IpencraBienue o [JIaBHBIE IPU3HAKU [pacTeHUs Ha PUCYHKE y4yeOHHUKa, X70poIIacToB B
[PACTEHHUH. ¢dsiope. OTAMUUTENBHOE [PACTEHUI. BbIIBUTaTh KJIETKaX PaCTCHUU
3HAUEHUE PACTCHUM [CBOMCTBO PAaCTEHUH. MPENONI0KEHU 00 UX QYHKIUAX. C MCIIOJIb30BaHUEM
B IIPUPOJE U KU3HU | Xnopoduil. 3HaueHue CpaBHUBATb LIBETKOBBIE U U(pPOBOrO
YeJI0BEKA (dorocuHTe3A. FOJIOCEMEHHBIE PACTECHUS], MHUKPOCKOIIA.

CpaBHEHUE KIETOK XapaKTepU30BaTh X JJIEKTPOHHBIE

[pacTeHui u CXOZCTBO U Pa3JINYUS. TaOIULIBI

Oaxtepuil. lenenue XapakTepu3oBaTh MXH, IAIIOPOTHUKY, [ IIAKATHI.

[1apCTBA pacTEHUI Ha XBOILIY, MJIAYHbI KaK CIIOPOBBIE

CPYIIIbI: BOAOPOCIH, [pacTeHMs, OIPEENIATh TEPMUH

[{BETKOBbIE «(CIIOpay.

(TIOKPBITOCEMEHHBIE), BoIsBISATE HA pUCYHKE YdeOHUKaA

TOJIOCEMEHHBIE, MXH, pa3INuUs MEXAY pacCTEHUSIMU Pa3HbIX

MJ1ayHbl, XBOIIH, CUCTEMATUYECKUX TPYIII.

[AaIlOPOTHUKH. ConocTaBisiTh CBOMCTBA

CtpoeHue pacTeHuil. [PACTUTENBHON U OaKTepHUaIbHON

Kopenb u mo0er. KJIETOK, JI€1aTh

CrioeBuIEe BOJOPOCIIEH. BEIBOJIEI.

(OCHOBHBIE PA3ITUYHSL XapakTepru30BaTh 3HAYECHUE PACTCHUI

[OKPBITO- [Pa3HBIX CUCTEMATUUYECKUX IPYIIN B

CEMEHHBIX U PKH3HH YelloBeKa. Y MeHHe paboTaTh ¢

FOJIOCEMEHHBIX imabopaTOpHBIM 000PYIOBaHHUEM,

pacteHuid. Ponb YBEITUYUTEIbHBIMU IPUOOpaMHU.

[(BETKOBBIX PACTCHUM B

PKU3HU YEJIOBEKA
PKrBOTHBIE. PKrBOTHBIE Pacnio3naBatb IXapakTepHu30BaTh IPOCTEUIINX 110 ['oToBUTH
CtpoeHue [Ipencrasienue o GpayHe. 0IHOKIETOUHBIX U [PUCYHKaM y4eOHMKaA, OMUChIBATD UX  [MUKpOIIpenapar




MHKPOCKOIIOM IIpH
MaJIOM YBEJINYEHUU.

TIBYDKEHUS JUTSI JKUBOTHBIX.
DuKCHPOBATH PE3YIIbTATHI
HaOII0ICHUN B TETPAIH.
CoOmronaTh paBuiIa paboThl B
KaOWHETe, 00paIeHus ¢
mabopaTOpPHBIM

000pyIOBaHUEM.

'YMeHue paboTath ¢ J1abopaTOpHbIM
000pYyIOBaHUEM, YBETUUYUTEIbHBIMU
npubdopamu.

PKUBOTHBIX. OcobeHHocTu MHOTOKJICTOYHBIX [pa3nuyne, Ha3bIBaTh YAaCTH UX TENA.  [KYJIbTYPHI
MHuoroo0pasue PKUBOTHBIX. PKUBOTHBIX Ha CpaBHUBATH CTPOCHHE Tena aMEOBI ¢ [ame0.
PKUBOTHBIX, X POJib |OTHOKIICTOYHBIE U PUCYHKaX KJICTKOW YKapuOT, AeJaTh BEIBOABL.  [(OOHapyKeHue
B MHOTOKJICTOYHBIE yueOHHKa. Ha3piBaTh MHOTOKJIETOYHBIX OTHOKJICTOYHBIX
NPUPOJIC U )KU3HU  [opraHu3Mbl. Pob PKHUBOTHBIX, H300pKEHHBIX Ha PKUBOTHBIX
4eII0BEKa PKUBOTHBIX B IIPUPOJIE U [PUCYHKE (mpocTelux) B
PKH3HH YeJIOBEKa. yueOHHKa. BOJIHOM cpefe ¢
3aBHCUMOCTH OT Paznnyath 0€CIIO3BOHOYHBIX U MCIIOJIb30BaHHUEM
OKpYXKaro- MO3BOHOYHBIX KUBOTHBIX. 11 (poBOTroO
[1eii Cpelibl OOBSCHATH POJIb )KUBOTHBIX B )KM3HH |MUKPOCKOTIA.
YeloBeKa U B IMPUPO/IE. DJIEKTPOHHBIE
XapakTepu3oBath (PaKTOPbI HEXKUBOU  [TAOTHIIBI
MIPUPOJIbI, OKA3bIBAIOIIUE BIUSHNUE HA M TUIAKATHI.
PKU3HEESTeNIbHOCTD dKUBOTHBIX
'YMeHue paboTtaTh ¢ 1a60paTOpPHBIM
000pYyIOBaHUEM, YBETUUUTEIbHBIMU
nprbopamu.
«Habmronenune 3a  JlaGoparopHas pabora  |[[0OTOBUTH Ha6uroath 3a ABMKEHHEM KUBOTHBIX, [ OTOBUTH
NepeIBIKEHIEM Ne 3 MUKpOIpernapat O0TMEYaTh CKOPOCTh M HAIPaBJICHWE  [MHKpOIpenapaT
PKUBOTHBIX) «Habmonenue 3a[KyJIBbTYPbl HHPY30PHIA. TIBYKEHUS, CPABHUBATH TIEPEIBUIKCHUE KYIBTYPHI
MepeIBUKEHUEM M3y4arh )KUBbIE MBYX-TPEX 0CcOOEi. MH]Y30pHUil.
PKHBOTHBIX) OpPTaHU3MBI IO DopmynupoBaTh BEIBOJ O 3HaUeHWH  [MI3ydath KuBBIE

OpFaHI/I3MI)I o
MHUKPOCKOTIOM
MPU MaJIOM
VBETMUCHUH.
HaoOmronath

3a IBHOKEHHEM
SKUBOTHBIX,




O0TMEYaThb CKOPOCTb U
HaIpaBJICHUE
ITBUKCHMUS,
CpaBHHUBATb
DJIEKTPOHHBIE
TaOJIMIIBI U MJIAKATHI.

MHoroob6pasue
rprOOB, UX POJIb B
MPUPOJIC U )KU3HU
YeII0BEKa.

MHuoroo6pasue u
3HaYeHHE TPHOOB.
CTpoeHUE NUTANOYHBIX
rpu0oB. [1necHeBbie
rpuObL, UX
MCTIOJIH30BAHUE B
3IPaBOOXPaHEHUH
(aHTHOMOTHK
[MEHULIWIIITIH ).
OAHOKJIETOYHBIE TPUOBI
— Ipoxoku. Mx
MICTI0JIb30BAHUE B
XJ1IeO0NeUeHNH 1
[TUBOBAPEHUH.
CbenoOHble U
5ITOBUTBIE TPUOBI.
[IpaBuia c6opa u
yroTpeOiaeHus rpudoB
B ITHILLY.
[Tapazutnueckue
rpu6b1. Posib rpr0oB B
[IPUPOJIE U KHU3HH
YeI0BeKa

XapakTepu30BaTh
CTPOCHUE NUISAIIOYHBIX
rprOoB.

[Toapa3nenars NUISATIOYHBIE TPUOBI
Ha TJIaCTHHYAThIC U TPpyOUaTkIe.
OnuCchIBaTh CTPOCHHE TIECHEBBIX
rpuOOB MO PUCYHKY YUYeOHUKA.
OOBICHATH TEPMUHBI
CQHTHOMOTHKY» U «IICHUIIMLIIAH.
Pacrio3HaBarh chbeJOOHBIE U
SITIOBUTHIE TPUOBI HA TaOIHIIAX U
pPUCYHKaX y4yeOHUKa.
Y4acTBOBaTh B COBMECTHOM
00CyXIeHUH MpaBui coOopa u
MCIIONIb30BaHUs TPUOOB.
OOBACHATH 3HaUEHUE TPUOOB IS

YEJIOBEKA U IS IPUPOIBI

['oTOBUTH
MUKpoIpenapar
KYJIBTYPBI IPOKKEH.
M3y4arh mniaecHeBbIe
rpuOBbI 1101
MUKPOCKOIIOM TIPH
MaJIOM yBETMUCHHUH Ha
FOTOBBIX I\
MUKpOTIpenaparax.
DJIEKTPOHHBIE

Ta6J'II/II_U>I U IIJ1IaKaThI.

3 . KuzHb opranu3zMoB Ha ranere 3emiis (7 1)




9 [BiusHue DKOJIOTMYECKUE Paznuuath MOHATHS: 1 N3yunute  peiictBue  pasnuuHbiX [[{udposas
PKOJIOTUYECKUX (haxTOpBI CpEnBL. K(OKOJIOTUYECKUIA (hakTOpOB Cpexbl (CBET, BIAXHOCTD, [1aGopartopus o
(bakTOpOB Ha YCnoBuA,  BIMAIOIIME |hagxropy,  «(pakTop Temrepatypa)  Ha  OPTaHM3MBL, hkonoruum (maTuuk
opranH3MbL Ha JKH3Hb OPTaHM3MOB |yeueypoii mpupos», MPHBOJIMTE TIPUMEPHI COOCTBEHHBIX OCBEIICHHOCTH,

B pUpoJe, — . HaOMoIeHuil.  ApryMeHTHPOBAThH
PKOJIOTHYECKHE «baicrop aBon MEesITeIbHOCTh YeNIOBeKa B MPUPOIE PIDRHOCTH "
(bakTopbI cpenpl. | PAPOARD, . KaK aHTPOIIOT€HHBIN (aKTop TeMIICPaTyphi)
MDakTops Hexupoi [AHTPOTIOTCHHBIN Brinonnenye 1aboparopHoi
[IPUPOJIbI, daxropsr [(PaKTOPY. paGOTHI.
PKHBOW  NIPUPOALI ¥ |[XapaKTepu3oBaTh
QHTPOIIOTEHHBIE. NeiCTBUE PAa3IMYHBIX
[ Ipumepsl (akTOpOB Cpembl Ha
OKOJOTHYCCKHUX OpraHu3MBblI,
(akTOopoB [PUBOJIUTH TIPUMEPHI
COOCTBEHHBIX
HaOJIOACHUH.
6 xkacc
Ne /it [leneBast yctanoBka [KomBo  |OCHOBHBIE BBl  JA€ATENbHOCTH |[HIcronmb30BaHME
Tema Conepxanue ypoka YacoB 00yJaromuxcs Ha 00opyI0BaHuE
YpOKe/BHEYPOUHOM 3aHATUU
1 . Hayka o pacteHusix — Ootanuka (4 4)

1  [KunerouHoe KneTouHoe cTpoeHue Ctpoenue 1 [IpuBOaUTH npumMepsl  |MHKpOCKOII
CTPOCHHUC pacTeHUIA. [PACTUTEIIbHOMN OJTHOKJIETOYHBIX u  [udpoBoii,
OPraHHsMOB. CBoiicTBa KJIETKH: KJIETOYHAs MHOTOKJIETOYHBIX pacrenmii.  [MUKPOTIPEIIaparel
KJI€TKH PACTEHHH.  pacTHTENbHON KIETKH.  |crepka, A71poO, Paznugats u Ha3BIBaTh

[TUTOTLIA3Ma, OpPTaHOMIBI KJIETOK PACTCHUH.
BaKYyOJIH,




[looBoe KiieTka kak OCHOBHasi  [[LJIaCTUBIL. XapakTepu3oBaTh OCHOBHBIE
pa3MHOKEHUE. CTPYKTYpHast PKuznenesTeabHOCTh IMPOLECChL KU3HCACATCIIBHOCTH
PocT W pa3sBUTHE [IUHHUIA PACTCHUSI. KIICTKH. KIICTKH.
OpraHH3MOB Jlenenune KJIETKH. O0600mary 3HaHUA ©  JCNIaTh
Kierka Kak 3>KUBas BBIBOABI O B3aHMMOCBIA3HU pa60TbI
CcHCTeMA. BCEX YaCTEH KIIETKU.
OcoBeRHOCTH BrIsSBIATH OTJIMIHTENbHBIC
. MPU3HAKU PACTUTEIIbHON KIIETKH
[pacTUTEIBHOMN
YMmenue paboraTth c
KJICTKH
lmabopatopHbIM  000pYAOBaHUEM,
YBEIHMUUTEIbHBIMU IPUOOpaMHU.
Knerku, Tkanu wu [IkaHu pacreHuii. [[loHsATHE O TKaHU 1 Onpenenarb MOHATUE «TKaHbY». |[MHKpPOCKOI
opranbl pacreHuii. [[[OHATHE O  TKaHW [pacTeHHil. Busl XapakTepu3oBatb ~ OCOOCHHOCTH |[IU(DPOBOIA,
O TIHUHTENBHEIE [pacTEHUH. Bumel Lrxameit:  ocmosmas, CTpoeHHS W (YHKIMM TKaHEW [MUKpOIpEnaparhbl
npusHaku  kuppix [TKAHEH! OCHOBHAA, |y nomas, [pacTEeHUH. YcranaBinuBaTh
[MOKPOBHAs, B3alMOCBS3b CTpOEHUS u
OpraHUu3MOB MPOBOISIIAS, . .
MPOBOJSILAs, (b yHKIMI TKaHEH.
MeXaHUYecKasl. .
MEXaHUYECKasl. OOBSCHATH 3HAUECHUE TKAHEH B KHU3-
Mpuuunsl  nosBieHus || IPAUAHBL NOSBICHUSA HH PaCTEHUS.
TKaHCH. [TKaHCH. Pacrenne 00001IaTh U CUCTEMATU3UPOBATH
O6001menune u [KaK [CTOCTHBIH 3HAHUS 0 TeMeE, JeJIaTh BHIBOJIBL.
CHUCTEMAaTU3ALHA "KUBOU OpraHmsm, OTBe4aTh Ha UTOTOBBIE BOIIPOCHI
3HAaHUHK [0 MaTepuagam [COCTOSIINH u3 T€MBbI, BBITIOJIHATD 3aaHU
TEMBI «HayKa 0 [KJIETOK U TKaHEH.
[PACTEHHSIX —
OOTaHUKaY.
2 . Opransl pactenuit (8 u)
Cewms, ero crpoeane [CeMs Kak oprad |CTpO€HHE  CEMEHHU: 1 OOBsicHATH ponb cemMsH B  [Pabora
11 3HAUEHUE [PA3MHOXKCHHA KOKYpa, 3apOJblIIll, Iprupoac. XapaKTepI/BOBaTB ((CTpOCHI/IC
pacTeHMH.  3HAYCHHE PHIOCIEPM, (YHKIMH 9acTell CEMEHH. cemenn dacommy»
ceMsH B mpupoae u [cemsponu. CTpoeHue OnuchIBaTh CTPOCHUE 3aPO/IbIIIA [udposas
PKU3HU YeJIOBEeKa 3apoJibIllla PACTEHHS. [pacTeHus.
imabopaTopus 1o
UlaboparopHast pabora  JIBy10JbHEIE " 'Y cTaHaBnMBaTh cxoxetso |
JIOTUU
No 1 OQHOIOJIbHBIC [MPOPOCTKA c 3apOJbIIIEM
acTCHUS (maTuuk
«CTpoeHHe ceMeHU p : ceMeHU. OmnuChIBaTH  CTAUU o CBCILEHHOC
BEIIICHHOCTHU
bacomm» [Ipopacranue ceMsH. NpopacTanms )




[IpopocToxk, CeMsH. BBIABIATD OTIIMYUTENbHBIE [BIAXKHOCTH U
0COOEHHOCTH ero IPU3HAKU CEMSAH [JIBYIOJBHBIX U [TEMIIEpaTyphbI).
CTpOEHHS. OIHOOJIBHBIX PACTCHHIH. ONEKTPOHHBIC
M cnonb3oBath TaOJIUIIBI 1
MH(POPMALIMOHHBIE PECYPCHl IS [j1aKaThl.
MOJTOTOBKHA COOOIICHUS O POJH
CEMsIH B )KM3HH YEJIOBEKa.
[IpoBOaUTH HaOII0CHU,
(bUKCUpOBaTh WX pPE3YIBTATHl BO
BpEMs BBITTOJTHEHHS JIAO0OPATOPHON
pabotel. CobOmomaTe  mpaBWIiIa
paboTHl B KabuHeTe, oOpaIeHus ¢
mabopaTopHbEIM  000pYZOBaHUEM
YmeHue paboTaTh c
mabopaTopHbIM  000PYJIOBAHHUEM,
YBEIMYUTEIBHBIMHU TPUOOPaMH.
Y crioBust 3HayeHne BOJBI M BO3Ayxa [M3ydnTh poJIb XapakTepu3oBaTh poyib BOJIbI U |[Pabora
[MpopacTaHusa CEMAH |11 MPOpPACTaHUA CEMSH. 3amacHbIX BO3yXa B MPOPACTaHUM CEMSH. VY cCIoBUS
3anacHple  IHTaTelbHble [MHTATEIBHBIX OOBACHATh 3HAUYEHUE 3alacHbIX popacTaHus
BellecTBa cemeny. [BCUIECTB  CEMCHH. MUTATEITbHBIX BEIIECTB B | ensy.
TemmneparypHble  yclIOBUs Temnepatyprbie HPOPACTAHHI CEMAH. 3Ha4YeHHEe BOJbI
npopacTanma cemsH. Postb [yCJIOBUS OOBACHATD 3aBHCHMOCTE | BosTyXa s
MpOpacTaHus MPOpaCTaHUs CeMsIH oT
ceeta.  CpoKM  TIOCEBA |oapian TeMITEpaTyPHBIX YCIOBHil. MpopacTaHus
COMIAH Pounb cBera. [Tporno3upoBaTh CpoKH ToceBa [CCMAH.
CEMSIH OTACIIbHBIX KYIbTYP. [{udposast
YMeHue paboTaTh c [m1abGoparopusi 1o
mabopaTOpHBIM  00OPY/ZOBAaHHEM, PKOJIOTUU
YBEJIMUUTEIbHBIMUA IPUOOpaMHU. (maT4uk
OCBEIICHHOCTH,
BIQKHOCTH U
TeMIIepaTyphl).
DIIEKTPOHHBIE
TaOIULIbI U

IJIaKaThl.




Kopens, ero
CTpOCHHE U
3HAYCHHE

TUIIbI KOPHEBBIX CHUCTEM

[pPaCTEHUH. CrpoeHnue
KOpHS — 30HBI KOPHS:
KOHYC HapacTaHus,

BCACBIBAHUSI, IPOBEACHMUS,
nenenusi, pocra.  Poct
KOPHSI, FEOTPOIU3M.
Bugon3MeHeHUsT KOpPHEW.
SHaueHue KOpHEH B
[pUPOJIE.

UlaGopaTopHas pabota
No 2

«CTpoeHue KopHs
[TPOPOCTKA»

MN3yuuth
BHEIIHEE
BHYTpEHHEE
CTpOCHHE KOPHS

Pa3nuyate ¥ ONpENENATh THIIBI
KOPHEBBIX CHCTEM Ha PHCYHKax,
repOapHbIX IK3EMILISIpaXx,
HATYpaJIbHBIX O0BEKTAX.

Ha3biBaTh 4acTH KOPHSI.

'V cTaHaBIMBaTh B3aUMOCBSI3b
cTpoeHuss u (GYHKUUH YacTei
KopHs. OOBACHATH OCOOECHHOCTH
pocra KOPHS. IIpoBonuTth
HAOIIOZICHUsT 32 W3MCHCHUSMHU B
BEPXYLICYHOW YacCTH KOpPHSI B
MEepUOJT POCTa.

XapakTepru3oBaTh 3HA4YCHUE
BUJIOU3MEHEHHBIX  KOpHEW IS
[pacTeHUM. [IpoBoauTth

HaOMIOJACHUST W (PUKCHPOBATh WX
PE3yNbTaThl BO BPEMS BBITTOJIHEHUS
maGopaTopHOH paboTHI.
CoOmroaTh mnpaBuia paboThl B

KaOuHeTe, oOpareHus c
mabopaTOpHBIM 000pyI0BaHUEM
'YMenue paboTaTh C

mabopaTopHbIM  000pPYAOBaHUEM,

YBEJIMUUTEIbHBIMU IPUOOPaMH.

Muxkpockor

1 GpoBoH,
MUKpOTIpenapaThbl
. DJIEKTPOHHBIE
TaOJIUILIBI U
[1aKaThl.




pa3Inyus.
dukcupoBath pe3ynbTaThl
MCCIIEJOBAHUM. CoOmonath
nmpaBwiia paboTel B KaOUHETe,
oOparieHuss ¢ J1a00OpaTOPHBIM

000pyI0BaHUEM

Uluct, ero crpoenue Jluct, ero crpoeHue u W3yunth BHeIIHEe Onpenendarb 4vactu Jucta  Ha MHUKPOCKOI
M 3HAYECHUE BHAYCHHC 174 BHYTpPEHHEE rep6aprIX OK3EMILIAAPaAx, HH(l)pOBOI;’I,
BHelHee CTPOCHHE JIUCTA. |crpoeHHMe JINCTA. [PUCYHKaX. MHKpPOIIpENaparsl
BHyTpeHHEE CTpOEHHE Pa3nuuarte NpoOCThIE U CIOKHBIE . BuyTpennee
nrcTa. Turel KUIKOBaHMS JIACTBA. XapakTepusoBatb CTpOEHHeE JINCTA.
ITUCTHEB. BHYTPEHHEC CTPOCHHE JINCTA, €TO 13y yaprnomipie
Ctpoenne u  QyHKIUH 1acTH. TaOJIUIIbI |
[YCTBULI. 3HaueHe JIUMCTa 'Y cTaHaBIMBaTh . B3aMMOCBA3b IAKATBL.
s pacTeHus: CTpOeHUS U PYHKILIMIA JTHCTA.
(boTocuuTes,  mcmapenue, XapaKTepnsoBaTI,v BHUJIOU3MEHEHUS
ITUCTHEB PACTEHUN
razooomeH. Jlucroman, ero
'YMeHue paboraTh C
pOJIb B KU3HHM PACTECHHUS.
abopaToOpHBIM  000PYJOBaHHUEM,
BuaonsmMeHeHus
YBEITUYUTEIIbHBIMUA PUOOPAMHU.
ITUCTHEB
Crtebenb, ero (Ctebenb, ero crpoeHue U [M3yunTh BHEIIHEE OnucelBaTh BHEIIHEE CTpoeHUE [MUKPOCKOIT
CTPOCHHE u BHAYCHHUC CTpoeHue creds. crelnst,  NMPUBOIWUTH  HPUMEPBI udpOBOI,
BHAYCHHE Turmb crebuieid. Pa3IMYHBIX THIIOB CTEOIICH. MHUKPOIpEnapaThl
JTaboparopras pabora Ne 4 Byyrpennee Ha36HBaTI’ BHYTPCHHHC — HaCTH | CreGens
«Buemnee CTPOCHUC CTpOECHHE cre0s. E)Trfpg;eﬁ ;ﬁzeHHH ﬁnggﬂ?ggﬁgﬁ;ﬂ OJHOJOJIbHEIX U
KOpPHEBHUILA KIYOHS, |DyvHKIMI Te6s
N OBHHH»’ > [PYHKI cTeOs. Ha3EMHBIX u MTO/I3EMHBIX HByﬂom’i{HX
YK Bunonsmenenus HOGEroB Ha pucyHKax, [PACTEHHH»
cTeOIst y (boTorpadusx, HATYpanbHBIX | JVICKTPOHHbIC
HaJ[36MHBIX u 00BbEKTaX. TaOJIUIIBI 1
MOA3EMHBIX M3y4aTh ¥ ONUCHIBATh CTPOCHUE [[IJIAKATHI.
MOGETOB. MO/I3eMHBIX TTOOErOB, OTMEYATh UX

3 . OCHOBHBIE IPOLIECCHI )KU3HEIEATELHOCTH pacTeHuit (6 1)




MpUpoIe

MuHepaibHOE MuHepalibHOE NHUTaHUE  |YCTaHABIIMBATH OOBSACHATH POJH  KOPHEBBIX [{udposas
NUTaHWe pacTenuii [PACTCHHH M 3HAYCHHC  [B3aMMOCBS3b BOJIOCKOB B MCXaHU3ME imaboparopwus 1o
W 3HAYEHUE BOIBI BOJIBI IOYBEHHOTO [HOYBCHHOT'O MUTAHUA. PKOJIOTUU

Boxa Kak HEOOXOIUMOE | oo pacTenii (O60CHOBBIBATH POJIH TTOYBEHHOTO (narunk

YCJIOBUC MMHEPAJIBHOT'O " YCIOBHIA MATAHUS B )KU3HU PACTCHUM. BIIAKHOCTH,

(TTOYBEHHOTO) MU TAHHSL. BHEIIHEH CPeIbL. CpaBHUBaTh W pa3jiiyaTh COCTaB OCBENEHHOCTH)

I3BreueHne pacTCHHEM H3 M 3HAUYCHHE OPraHUYeCKHX U

TIOYBEl  PACTBOPCHHBIX B MUHEPAJTbHBIX  yIoOpeHu# s

BOJIC MHHEPAIBHBIX COJICH. [pacTeHUH. Hcnonp3oBathb

DyHKIA KOPHEBBIX MH(OPMALIMOHHBIE PEeCcypchl s

BOJIOCKOB.  Ilepemenenue MOATOTOBKH MpE3EHTAUU

BOIBI M MHHCPAJIBHBIX MPOCKTa O MPHUCIIOCOOJICHHOCTH K

BEILIECTB [0 PACTEHHUIO. BOJIE pacTrenuit pasHBIX

3HaU€HHE MUHEPAIbHOIO DKOJIOTMYECKHX TPYIIIT

(TTOYBEHHOT0) MUTaHUS.

Tunsl ynoOpenunii U ux

POJIb B JKU3HU PACTEHUS.

JKOJIOTHYECKUE  TPYIIIBI

[PACTEHUH 10 OTHOIIEHUIO

K BOJIE
BoznyniHoe BoznyuiHoe nutanue [XapakTepu30BaTh [TpuBoauTh mpuMepbl opranu3moB [[{udposas
MUTaHUE pacTeHnii — QOTOCHHTE3 [yCIOBHS, — aBTOTpo(OB U reTepoTpodoB, Tadboparopus mno
[pacTeHUuN — YcnoBus o0Opa3oBaHHs [HEOOXOIUMBIE IS HAaXOJUTh Pa3IMyMs B UX NMUTAHUH. PKOJOTUU (AATUYUK
dboTocuHTE3 OpTraHUYECKUX BEIIECTB B [BO3IYIIHOTO (OO0CHOBBIBATh KOCMUYECKYIO POJIb [yTIIEKUCIOTO Ta3a

[PACTEHUH. 3enéHple |[MUTaHUS PACTEHUM. 3en€HbIX pacTeHuil. Vcmomap30BaTh M KUCIOPOa)

pacteHust — aBTOTPO(dbI. (OOBACHATH  POJb MH(OPMALIMOHHBIE PECypChl  JJIs

["eTepoTpodsr KaKk PeNEHBIX JINCTHEB B MOATOTOBKUA COOOIIEHUS O pOJIH

MOTpeOUTEnn TOTOBBIX ((DOTOCHHTE3E. doTocMHTE3a Ha Hallel I[IaHeTe

OPTraHUYECKUX  BEIIECTB. BrITTOTHATE HaOTIOICHUS u

3HaueHue (QOTOCHHTE3a B M3MEPEHUS




11 [lpixanme wu oOmeH |[IpIxaHue u obMmeH [XapaKTepu3oBaTh 1 Bocrnuranue OepeKHOTO [{udposas

BEIICCTB y PACTCHHI BEIIECTB y pacTeHuii Poap  CymIHOCTB OTHOIICHHS K CBOEMY lmabopaTopus 1o
TIBIXaHUS B )KU3HU mporecca JIbIXaHHsI 3I0POBBIO, IPUBUTHE PKOJIOTUHU
pacrenuii. CpaBHUTENIbHAS [y PACTCHUIA. MHTEepeca K U3YYCHUIO (maTauk
XapaKTePUCTHKA 'YcranaBiIuBaTh npeaMera. [YTIIEKHCIIOTO
IPOLECCOB  AbIXaHWs U [B3aUMOCBA3b BEITOIHATS, ONBIT, HAOIIOIATH rasza H
(oTocuHTE3A. O6men  IPOHCCCOB Pe3yabTaThl M JIENaTh BBIBOJIBI  [KHCIIOPOIA)
BEIIECTB B OPTaHH3ME Kak [ o anii 1 10 Pe3yNbTaTaM HCCIe[0BaAHUS
S asKHCH I (hoTocuHTE3A,

MpPHU3HAK KH3HU, | DoDoutTh HX
CpaBHEHHE.
B3anmMoCBs3b  MPOLIECCOB Onpesiensts
NBIXaHUs 1 POTOCHHTE3a TOHSTHE «OBMeH
BEIIIECTB.
XapakTepu30BaTh
O0OMEH BEIIECTB KaK
Ba)XHBI  MPHU3HAK
PKU3HH
4 . MHoroo06pasue 1 pa3BuTHe pactuTensHoro mupa (10 1)

12 |Bonopocnu, ux OOmast  xapakrepuctuka. [M3yuuth cTpoeHue 1 Beienstb u OIUCHIBATh  |[MHUKPOCKOIT
MHOrooOpasue B CTpoeHne, pa3MHOXXEHHE [ Pa3MHOKEHHUE CYWIECTBCHHBIC NPU3HAKK [ poBOH,
npupojie BOJOPOCIEH. BOJOpOCIEi BOZOpOCTEH.  XapaKTepu30BaTh MUKpOTpenapar

PasrooGpasue [IaBHBIC ~YEPTHI, JeXamue B | -

BOJIOPOCIIEH. Otnenst: ggzggf)c‘ﬂeﬁ CHCTEMATHIH (OnHoKIEeTOYHAS
3enensle, KpacHsie, PACIIO3HABATE BOTOpOCTH  Ha BOJIOPOCITD ~ —
Byprie BOJIOPOCITH. XJIAMHUIOMOHA/1a)

3HaueHWe BOJOpPOCIEH B
npupoze. Mcnosb3oBaHue
BOJIOPOCIIEH YEITOBEKOM

PUCYHKaX, repOapHbIX MaTepuaiax.
CpaBHUBATH BOZOPOCIH C
HA3eMHBIMH ~ PAacTEHUSIMH U
HaXO/JUTh OOIIME TPU3HAKH.
OOBACHATD IIPOLIECCHI
[Pa3MHOXKEHHUS Y OJJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX BOAOPOCIEN.
Mcnonb30Bath

MH(POPMALIMOHHBIE PECypChl IS
MOATOTOBKM  COOOIIEHUS O
3HAYEHUH BOJIOPOCIIEH B IPUPOIE




M )KU3HU YCII0BECKa

13 |Otnmen MoXxo0BUHBIE, M3y4uts cTpoeHue u CpaBHUBATh npejacraBuTeneil  MHKpockon
MoOXOBHUIHEIE. XapaKTECPHBIC YCPThL Pa3MHOKEHUE MXOB [Pa3JIUMYHBIX Tpyimn paCTeHI/Iﬁ HH(i)pOBOI;’I,
O6mas CTPOCHHUSI. oTJIeNa, JeJIaTh BBIBOIBI. MUKPOTIPENpaThl.
XapaKTePHCTHKA H Knaccel: Ileu€éHOuHMKH N Has3piBaTh CylIECTBEHHBIE
I UlncrocrebenbHbIE, ux MIPU3HAKU MXOB. (Charnym —

OTIMYUTEIEHBIC YepTHI. Pacrio3HaBaTh  MpEACTaBUTENCH [kjeTOYHOE

PazMHoxeHHe (Oecronoe u MOXOBHIHBIX ~ Ha  PHCYHKAX, lcrpoenme)

MOJIOBOE) M pa3BHUTHE repOapHbIX MaTephaliaX, KUBBIX

MOXOBUIHBIX. 00BEKTaX.

MOXOBHIHBIE KaK Briienars NPU3HAKHA

CIIOPOBBIC pacteHusl. MPUHAICKHOCTH MOXOBUIHBIX K

3HaYeHWE MXOB B MPHPOJIE BBHICIIIIM CIIOPOBBIM PacTEHUSIM.

1 )KM3HU YeIOBEeKa. XapakTepu3oBarhb MIPOLIECCHI
[Pa3MHOKEHUS u pa3BUTUA

_Ha60paTopHa;[ pa60Ta MOXOBHMIHBIX, ©X OCOOEHHOCTH.

Ne 6 Y cTaHaBIMBaTh B3aMIMOCBS3b

«3yueHne BHEIIHETO CTPOCHITA MXOB 1 ux

CTPOCHI MOXOBHIHBIX BO3JICUCTBUS HA CPEly OOUTAHUS.

. CpaBHUBaATh BHEIIHEE CTPOCHUE

PACTCHHII 3enéHoro  Mxa  (KyKyIIKHMHA
TbHA) u oenoro Mxa
(charmyma),  oTMewaTrp  HX
CXOJ/ICTBO U Pa3IHYus.
dukcupoBaTh pe3yIbTaThI
FICCIIEJOBaHUN.
CobOmrogaTh mpaBmwia pabOTHl B
KaOuHETE, oOparieHus c
mabopaTOpHBIM 000pyI0BaHUEM

14 |Otnen O6miass  xapaktepuctuka [M3y4uTh o011yI0 BuISBIATE oo1me yepTel |PaboTa C
["onoceMeHHbIE. rOJIOCEMEHHBIX. XapaKTEePUCTHKY CTPOSHHUS M PAa3BUTHUS CEMEHHBIX [epOapHBIM
OoOmas Paccenenue rOJIOCEMEHHBIX pactenuii. OcBauBaTh MNPUEMBI |[MaTEPHATIOM
XapaKTePUCTHKA U [FOJIOCEMEHHBIX 10 [pacTeHUH paboThI c OTpe/ienTeNeM
3HAYEHUE [MOBEPXHOCTH 3emutu. pacteHuii. CpaBHUBATb CTPOEHUE

OOpazoBaHue CeMsH

CIIOPBI U CCMCHHU.




Kak CBHJIETENHCTBO
bonee BBICOKOT'O
YPOBHS pa3BHUTHS
FOJIOCEMEHHBIX 10
CpPaBHCHHIO co
CIIOPOBBIMH.

OcoOeHHOCTH CTPOEHUs
148 pa3BHUTHSA

[IpEACTABUTENEH Kilacca
XBOMHBIE.
['osmocemeHnHbIe Ha
reppuropun  Poccun.
X 3HaueHue B IpUpPOJIE
1 )KM3HU YeI0BEKa

XapakTepu3oBaTh IIPOLIECCHI
[PA3MHOKEHUS u pa3BUTHUSA
OJIOCEMEHHBIX.

[Iporuo3upoBath MOCJIE/ICTBUS
HepaluoHaIbHOU NEeSITEILHOCTH
YeJIOBEKa JUTSt KU3HU
rOJI0OCEMEHHBIX. Hcnonb3oBath

MH(OPMALIMOHHBIE PECypChl IS
[MOArOTOBKU MPE3EHTALMU MPOECKTA
0 3HA4YEHUU XBOMHLIX J1ecoB Poccun

15 |CemeilicTBa kitacca  |OOmas N3yuuth 0011yI0 Breiienars  OCHOBHbIE — Npu3HaKku |[PaboTa C
JIBy10IBHBIE XapaKTEPUCTHKA. XapaKTEPUCTUKY Knacca JIBynonpHsIC. repOoapHbIM
CewmeiicTBa: CEeMEICTB Kitacca Onuceisath _ OTIMIHTEIBHBIC vare- pramom
PO30LBETHDIC, TIBynoTBHBIE. MpU3HAKK CEMEICTB Kitacca. §
MoThITHKOBHIE, PaCH93HaBaTb IIpeJICTaBUTENEH
CEMEICTB Ha pUCYHKaX, repOapHbIX
Kpecrousernsle,
B MaTepuaiax, HaTypaJIbHbBIX
[acnérosere, oObekTax. IlpumeHaTrs mnpuémbl
C110/KHOIIBETHBIC. paboThI c OIIPENETUTEIIEM
OTan4uTENbHbIE [pacTeHUM.
MpU3HAKA CEMEICTB. Mcronp30BaTh WH(DOpPMAIIMOHHBIC
3HaueHue B MPUPOAE U pecypchl IS MOJATOTOBKH
PKU3HU YyeJioBeKa. Mpe3eHTallud MpPOeKTa O POJH
CenbCKOX035IIICTBEHHBIE pacTeHui knacca [[BynoJibHBIE B
KYJIbTYpbI MPUPOJIE U )KU3HH YeIOBEKa
16 |CemeiicTBa kmacca |OOImas xapakTepucTuka. M3yuanThb o0u1yro BblaensaTs Ipu3HaKky Kiacca Pa6ota c
OIIHOTOJTBHBIE CemerictBa: Jlunelinble, [XapaKTEPUCTUKY OnHOMOJBHBIE. repOapHbIM
JlykoBeie, 3maku. CEMEHCTB KJlacca Onpenensth NPU3HAKA JICICHHS MaTepHaIOM
OTJIAYUTENBHBIE OMHOIOJIBHEIE. KJ1acCOB HBynonbHbIC u

MpU3HAKU. 3HAYCHUE B

NpUpoe,

OIHOIOJIBHBIE HA CEMENCTBA.




PKU3HU yeJIoBeKa.
HckmrounTenbHast
POJIb 3J1aKOBBIX
[pacTeHM

OnuceiBaTh XapaKTePHBbIC YEPTHI
cemelictB  kiacca OJIHOJOJIbHBIEC.
[lpumensTh mnpuémMbl  pabOTHI C
onpeeuTeNeM pacTeHUH.
[TprBOIUTE MPUMEPHI OXPAHIEMBIX
BUJIOB.

Vcnonb30BaTh MHGOPMAIMOHHbBIE
pecypchl JUISE MOJATOTOBKH
Mpe3eHTAINN MPOeKTa 0
MPAKTUIECKOM UCIIOJIb30BaHUU
[pacTeHuit ceMeicTBa
OAHOIOTBHBIC, O 3HAYEHHUH 3J1aKOB

JJIA JKUBBIX OPIraHu3MOB

7 Kjaace

Ne /11

Tema Conepxanue

Koi-Bo
TJacoB

[{eseBast ycTaHOBKA
YpoKa

OCHOBHBIE
oOyJaromuxcs Ha

BUABI JCATCIIBHOCTH

Mcmomp30Ba
- HHE 000pya0-
BaHHE

YpOKe/BHEYPOUHOM 3aHATUU

2 . CtpoeHue Tena KUBOTHBIX (2 )




CUMMECTPUHN KUBOTHOTO,
UX CBs3b C oOpazoM
PKU3HU.

144 CUCTEM
OopraHu3Ma.
OnucelBaTh B3aMMOCBS3b 06pa3a
PKH3HH KHUBOTHOT'O )51 THUIIA

OpTraHoOB JJIA

CUMMETPUH Tela.

Kierka Kierka BbIABUTH CXOACTBO CpaBHUBATh KJIETKHU )KUBOTHBIX 1 |[MHUKpOCKOI
Hayka nuronorus. 151 pasnuyue B pacTeHHIA. 11 (ppoBoi,
CTpoeHHE  KHBOTHOH (CTPOCHHMH KUBOTHOM HaspiBaTh KJIETOYHBIE CTPYKTYPbIMUKPOIIPENAPATHI.
KICTKH: pasMepsl  H |y PACTHTENBHOI PKUBOTHOM KJICTKH.
bopMmbL, KJIETOUHBIE [ oToK Jlenatb BBIBOABI O IPUUYMHAX
KIIETKH. 'Y craHaBivBaTh B3aUMOCBS3b
CX0ICTBO " CTPOCHHUSI JKUBOTHOM KJIIETKH C
pazmuaus CTPOCHHUS [TUIIOM MUTaHNA
SKHBOTHOM W YMeHue paboTaTh c
[PACTUTEIIBHOM KJIETOK m1abopaTopHbIM 000PY/IOBaHHEM,
YBEIHMUUTEIbHBIMU IPUOOpaMH.
Tkanu, opranbl u[I'kaHu, OpraHbl u3yunthb TKaHU: HaspiBath THIIBI TKaHe [Mukpockon
CHCTEMBI OPraHOB CUCTCMBbI OPIraHOB AITATEIINAJIBHBIE, PKNBOTHBIX. YcranaBiuBaTh IIPICI)pOBOfI,
TxaHU: SIUTEIHATBHBIC, (coeqMHUTENBHBIE, B3aMMOCBSI3b CTPOCHHUSI TKaHEH C |[MHUKpPOIIpEnapaThl
COeTMHHUTENbHBIC, MBIIICUHBIC, X (QYHKIHSIMH. XapaKTepH30BaTh
MBIIICUHBIC,  HEPBHBIC, [engHbic, X OpraHbl ¥ CHCTEMbl OpIaHOB
PKUBOTHBIX.
1204 XapaKTEPHBIC x apaKTepHbIC
npusHaku. OpraHel U TIpusoauTs TTPUMEPET
' TIPU3HAKH. B3aMMOCBSI3M CHCTEM OPTaHOB B
CUCTEMBI OpraHoB
P ’ OpTraHnu3Me. Bricka3bpiBatTh
OCOOCHHOCTH  CTPOCHHS IPEIONOKEHHS O TOCIEACTBUIX
1 Gyskouit.  Tumsl HapYLIEHUs B3aUMOCBI3U OPraHoB

3 . llomuapctio Ilpocteitmue, mim OgHOKIETOUHBIE (4 U)




O6mas Cpena oburtanusl, JlaTp o01IyIo BoIsBIATD xapakTepHbie  [MHUKpPOCKOI
XapaKTCPpUCTHUKA BHEIITHEE CTPOCHHUE. XapaKTEPUCTUKY [IPA3HAKHA noauapcrea  MQpOBOii,
[O/111apCTBA Crtpoenne n IMpocreiimmm Ha [Ipocreiimue, WM [MHUKpPOIIpEenapaTsl
o 2
[Ipocreiimne. Tun PKH3HEICATEIBHOCTD nprMepe Tuna OIHOKIIETOUYHBIE, Thna  |(ameba)
CapkoJ10BbIE u CapkoJI0BbI€ U KT'YTUKOHOCIIBI.
CapKOJIOBBIX Ha CapKoa0KI'YyTHKOBBIE .
PKI'YTUKOHOCIIBI. . Pacrio3naBaTh  INpejacTaBUTENEH
npumepe amEObI-Tpo-
Kiacc KJjIacca CapkoaoBsie Ha
Capko10BbIe rest. Pasroobpasue MUKpOIpenaparax,  pUCYHKax,
CapKOJIOBBIX ¢dororpadusax.  YcraHaBIMBaTh
B3aUMOCBSI3b CTPOCHUS "
(GbyHKIMI opraHu3Ma Ha puMepe
aMEOBI-TIpOTES..
O60CHOBBIBATH POJIb MPOCTEUIITNX
B DKOCHCTEMAaX
YMeHue paboTaTh c
mabopaTopHBIM 000pYyIOBAaHUEM,
YBEITUYUTEIIBHBIMUA PUOOPAMHU.
Tun Capkonossle u (Cpena obutanus, Ha npumepe XapakTepu3oBaTh cpeny oOuTanusi [MUKpPOCKOM
PKTYTUKOHOCIIBL. CTpocHUE U DPBIJICHBI 3eJICHOU PKTYTUKOHOCIICB. HH(I)pOBOP'I,
Kiacc TepeBUKEHNE Ha [MOKa3aTh Y cTaHaBIMBATh B3aUMOCBS3b MUKPOIIPENIapaTHhl.
DKTyTHKOHOCIIBI HpHMepe SBIICHEI B3AHMOCESI3E XapakTepa TMUTaHUS W YCJIOBUH (3BIJIEHA 3eJieHas)
. Cpepbl.
3EJIEHOM. Xapakrep [CTpOCHHS u
O60CHOBBIBATH BBIBOJ] 0
MUTaHMS, €ro [xapaxkrtepa
MPOMEKYTOUHOM  TIOJIO)KEHUH
3aBUCHMOCTh OT |UTaHUS oT SBITICHEL 3CIISHO.
YCIIOBHUH CPEABbL.  [yCIIOBUHA [IpuBOIUTH JOKa3aTeabCTBa
JIpIxaHue, BBIIEICHHUE [OKPYXKAIOLIEH Oosee CIOKHOW  OpraHU3aIiu
151 Pa3MHOXKEHHE. [CPEIbI. KOJIOHHATbHBIX dbopm

CoueTaHue MNPU3HAKOB
PKUBOTHOTO M PACTCHHS
Yy OBIVIEHBI 3€JIEHOM.
PasnooOpasue
PKT'yTUKOHOCLIEB

PKT'YTUKOBBIX.
PackppIBaTh poJib )KT'yTHKOHOCIIEB
B DKOCHUCTEMAX




OpraHu3alyu B
CpaBHEHUU C

MPOCTEUILIUMU

[TPOCTEUILINMH.

CJI0’)KHOM OpraHU3allK B CPABHEHUU
C IPOCTEUIINMH

Tun Uudyzopun Cpena oOuTaHus, |YCTaHOBUTH 1 BbIABIATh  XapaKTepHblE MpU3HAKU [MUKPOCKOI
CTPOCHUC n XapakTEepHBIE IIPU3HAKHU THUIIa I/IH(bYSOpI/II/I I.IPI(i)pOBOfI,
repeBIKEHUE Ha ryma agysopun 1 [TpuBOIUTH MIPUMEPHI U |[MHKpOIpEernapaTsl
npuMepe  MHQY30pUd- | oo yepThi XapaKTepU30BaTh yepTel  (MHGY30pHUs)
Ty(EIbKH. Cssi3b YCIIOKHEHUS OpraHu3anuu
YCIIO)KHEHUS CTPOCHUS Y CHOMHCHIA B MH(QY30puil O  CpPaBHEHUIO C
nH(py30puit ¢ [KICTOUHOM CTPOCHHH. PKI'YTUKOHOCIIAMH. Habmonate
rporeccaMu ux MPOCTEHIINX MO MUKPOCKOIIOM.
PKU3HECSITeIbHOCTH. DuKCUPOBATH PE3yIHTATHI
Pa3nooOpasue HaOJIFOCHU.

MHDY30pU. O600maTey WX, JenaTh BBIBOJBIL.
CobmroaTh MpaBujia TMOBEIACHUS B

UlaGoparopras pabota KaOuHETE, oOpareHus C

Ne 1 mabopaTopHBIM 000PYI0BaHHEM

«CTpoeHue u

repeBIKEHUE

MHpY30pUU-

TyQenpku»

4 . I[lonuapctBo MHoroknerounsle (2 u)

Tun OOmas OO01me 9epThl V3y4uTh CTpOEHUE U 1 OnuchIBaTh OCHOBHBIE IPU3HAKH Mukpockomn

XapaKTePUCTHKA cTpoenus. ['uapa — PKU3HEEATEIbHOCTD nojanapcTBa MHOTOKIIETOYHBIE. 111 (POBOH,

MHOTO- OJIMHOYHBIH MOJIHIIL. KHUIIIEYHOMOIOCTHBIX Ha HazbiBaTh mpeacTaBuTeNeil TUMA MUKpOTIpenapaThbl

KJIETOYHBIX Cpena oburtanus, npuMepe KHUIIIEYHOIOJIOCTHBIX. (BHYTpeHHEE

PKUBOTHBIX. THIT BHEIITHEE W BHYTPEHHEE [THJIPHI, BBIICIATH BbI1ensATh OOIIME YePThl CTPOCHUSA.  [CTPOSHUE

Kumregno- CTPOCHHE. OCHOBHBIC YEPTHI OOBSCHATH HA TIPUMEPE HATTUIHE THJIPBI)

MOJIOCTHBIE. OcobeHHOCTH VCITOKHEHUS ITy4eBOW CHMMETPHH Y

CtpoeHue u PKU3HECATCIIGHOCTH,  (OpTaHHU3AIHH 110 KHIIICYHOITOJIOCTHBIX.

PKU3HEICATCIIEHOCTh [YPOBEHD CPaBHECHHIO C XapakTepu30BaTh MPU3HAKU OoJtee

5 . Tuns [1nockue yepBu, Kpyrnsie yepBu, Konpuatsie uepsu (5 1)




IpPUpPOJE U 3HAYEHUE
JUISL YEJIOBEKA.

cpene oOuTaHusl.

Tun Komnpuateie Mecta oOuTanus, 3yunTh 0COOEHHOCTH 1 HaspiBath 4epThl Ooisiee Bbicokoi [[{udpoBoit
yepBu. O01mas CTpOCHHE U YCIIOKHEHUS OpraHu3alii KOJbYaThIX 4YepBed mo |[MuKpockor,
XapaKTePUCTHKA. PKU3HECSTeIbHOCTD B CTPOCHUHU KOJIBYATHIX CPaBHEHMIO C KPYTJIbIMHU. lmabopaTtopHoe
Kracc CHUCTEM BHYTPEHHHUX yepBeil  kak  Oouee Pacrio3HaBaTh IpeJicTaBUTeNIEel (000pyI0BaHUE.
MHOTrOIETHHKOBbIE [OPTaHOB. YPOBHH BHICOKOOPTaHW30BAHHOM K/IaCCa HA PUCYHKaX, (ororpadusx. DJIEKTPOHHBIE
uepBH OpraHM3aliH OPraHOB  |rphyrnpl 10 CPAaBHEHHIO XapakTepu3oBath YCPThl YCIOKHCHUS (196 1Hp!
YYBCTB o B - CTpOCHUS CUCTEM BHYTPEHHUX
CBOOOTHOKHUBYIINX OpraHoB.
. KPYTJILIMU YE€PBIMH.
KOJIbYAThIX YEpBEH U @dopmynupoBaTh BBIBOA 00 YpOBHE
1apasUTHICCKUX CTPOEHHUSI OPIaHOB YyBCTB
KpPYIJIBIX YepBer
UlaGoparopras pabota
No 2
«Bueminee crpoeHue
NOXKIEBOTO  YepBd,
€ro Iepe/BHKEHUE,
Pa3apaKuMOCTb.
UlaGopaTopHast paboTa
Neo 3
(TI0 yCMOTPEHUIO
YIUTENS)
«BHyTpeHHee cTpoeHue
TTOYKIEBOTO YEPBSI».
6 . Tun Mommtocku (4 9)
Kitace Cpena obutanus, | U3yuurtsb 1 Paznuuats u OIIPELENATh Hudposoit
JBycTBOpUaTHIE BHEIIIHEE CTPOCHHE HAa | OCOOCHHOCTH ABYCTBOPYATBIX MOJIJIFOCKOB Ha MHKPOCKOII,
MOJLTFOCKH npumepe  0e33yOKH. | CTPOEHHS KJacca pHUCYHKaX, hororpadusx, 71ab0paToOpHOE
Crtpoenune u pynknuu | J[BycTBOpUaThie HaTypa/bHBIX 00bEKTax. obopymoBaHue.
OOBsACHATH B3aMMOCBSI3b 0Opa3za
CUCTEM BHYTPEHHHUX | MOJUIIOCKH 5 _ Brnaxublie
JKU3HH U OCOOEHHOCTEW CTpOEHUs
OpraHoB. p Ipernaparsl,
JIBYCTBOPYATHIX MOJLITIOCKOB.
Ocobennoctu KOJIICKIIMU
XapakTepus3oBaTh YepThI
Pa3MHOKEHUS u paKoBUH
MPUCTIOCOOJIEHHOCTH MOJIITIOCKOB K
pasButus. Ponp B




UlaGopaTtopnass  pabora @DopMyIHpoOBaTh BBIBOJ O POJIA [MOJUTFOCKOB.
Ne 4 ITBYCTBOPYAThIX  MOJUTIOCKOB B [DJIEKTPOHHBIE
«BremHee  crpoeHne BOIHBIX HSKOCHCTEMAX, B JKU3HHU [TaOIMIIbI
PAKOBHH UeIOBEKa. VcTaHaBIUBaTh
[PECHOBOTHBIX 1 CXOJICTBO U Pa3iMuMs B CTPOCHHUU
MOPCKHX MOJUIIOCKOB» pakoBHH MOJUTIOCKOB. Co0r0aaTh
mpaBuja pabOTel B KaOWHETE,
oOparieHuss ¢ J1abOpaTOPHBIM
00opyaOBaHEM
7 . Tun Ynenucronorue (7 9)

9 |Knmacc Hacekombie |O6mas BbIABUTE OCHOBHBIE 1 BbISBIATH XapakTepHble Ipu3Haku [ 'epOapHbIii
XapaKTCpUCTHKA, XapaKTEepHBIE HACEKOMBIX, ONHWCHIBATh MX MOPU MaTepuam —
0COOeHHOCTH MpU3HAKA BBITTOJTHEHUH 71abOpaTOPHOH |[cTpOeHHUE
BHCIIHCTO  CTPOCHUA. s cegombIX paboTHLI. YcTaHaBnMBaTh |[HACEKOMOTO
Pa3Hoo0Opa3ne poTOBBIX
opranos. Crpoerue u B3aHMOCBS3b BHYTPEHHETO
S —— cHCTeM CTPOCHUS u MPOIIECCOB
BHYTPEHHHX ~OpTaHOB. PKU3HEJESATEIIbHOCTH HACEKOMBIX.
Pa3sMHOKCHHeE. Habnronats, (buKcupoBatb
Ha60paT0pHa;{ pa60Ta PE€3yIbTaThl HaOIIOACHUMN, J1eJaTh
Ne 5 BbIBOBI. CoOnoaTe  mpaBuia
«BHemIHee CTpOEHHE paboThl B KabuHETe, OOpaIIeHus ¢
IHACEKOMOTI'O)) J'Ia60paT0pHBIM 060py)1013aHHeM

10 | Tumsl pa3BUTHS Passutne ¢ HenonueM | M3yunts THIIBI 1 XapakTtepu3oBaTh TUIIBI pa3BUTUsA | ['epbapHbIit

HACEKOMBIX MIPEBPAIEHUEM. pasButus HACCKOMBIX. MaTepuall
['pynmbl  HaceKOMBIX. | HACEKOMBIX OOBsCHATH UPHHOUIBL | e
PasBHTHE C IIONHBIM KJIacCCU(UKAIIUN HACEKOMBIX. pasBuTHS
TIPEBpAICHUEM. Y CTaHaBuBarh HACEKOMBIX
['pynnbl  HACEKOMBIX. CHCTEMATHHICCKYIO
MPUHAJICKHOCTh ~ HACEKOMBIX.

Ponp kaxgoun craguu
Pa3BUTHS HACEKOMBIX

BrIIBISITE pa3induAa B pa3BUTHU
HaCCKOMBIX C ITOJIHBIM n
HCIIOJIHBIM ITPEBPAIICHUEM




8 . Tun Xopaossie. becuepennsie . Haakmnacc PriOb1 (6 1)

11 |Haakmnacc PwiOb1. OcoOeHHocTH MN3yuuTh 1 XapakTepu3oBatb 0COOCHHOCTH |BiiakHbie
061]_13;[ BHCIIITHETO CTpPOCHHMS, |0cOOECHHOCTHU BHCIIHET'O CTPOCHUA pr6 B CBA3HU [penaparsl
XapaKTEPUCTHKA, CBA3AHHBIC C BHELIHEro CTPOEHHS, CO Cpeaou 06HT?HH’I- «PBIOBI»
BHeIITHEE CTPOCHHE 0OUTaHUEM B BOJIC. CRS3AHHEIC C OcBauBaTh NpUEMBI pabOTHI €

Ctpoenne u (yHKUUU OTpeeNIUTENeM KUBOTHBIX.
" 0OHUTAaHUEM B BOJIE.
KoHeyHOocTell. Opransl BEISBIATH YEePTHI
OOKOBOM JTUHUH, [PUCIIOCOOIEHHOCTH
OpTaHbI ciyxa, BHYTPEHHETO CTPOCHUS PBIO K
[PaBHOBECHSI. OOUTaHUIO B BOJIE.
Habmonate u OIUCHIBATh
UlaGoparopras pabota BHCIIHEC CTpoeHune u
No 6 0COOCHHOCTH TMEePEABHIKEHUS PHIO
«BHelHee cTpoeHue u B xonev BBITIOJTHCHHS
maGopaTopHON pabOTHI.
0COOCHHOCTH
CobmroaTh paBuiia MOBEACHUS B
MepeBUKEHUS PhIObI
KaOuHETe, oOparieHus c
mabopaTOpHBIM 000y I0BaHUEM

12 | BuytpeHnee OmnopHo-nBurarensHas | M3y4nTh BHYTpEeHHEE 1 VYcraHnaBnuBarthb B3aMMOCBS3b | BriaxkHble
CTpOCHHE p],16 cucrema. Ckener CTpOCHHE pBI6BI. CTPOCHHMSI  OTACJIBHBIX qacTen npenaparsbl

HEMAapHbIX M MapHBIX CKeJleTa pbl0 U UX QYHKIIHM. «PBHIGED.
miaBHUKOB.  Ckener BBISABISITE  XapaKTePHBIC YEPTHL | \[, Jelb —
TOJIOBBI, CKEJeT Kaop. CTPOEHHs CHCTEM BHYTPEHHHX | .-
OcobenHoctu OpraHoB. 5

. BIOBI
cTpoeHuss U (PpyHKIUH CpaBHUBaThH ocobennoctu | P
CHUCTEeM  BHYTPECHHUX CTpoeHHS U QYHKIIMI BHYTPEHHUX

opranos. Yeptsl Oosee
BBICOKOTO YPOBHS
OpraHu3anuu pPoIO MO
CpaBHEHHIO c
JIAHIIETHUKOM.
JIaGoparopHas paboTa
Ne 7

(o ycMOTpeHuro
YUUTEIIS )

OpTaHOB PHIO U JIAHIIETHHUKA.
XapakTepru30BaTh YE€PThI
YCIIOKHEHUS OpPTaHU3aIuu PHIO




«BHyTpeHHEe cTpoeHne
[PBIOBI»

9 . Knacc 3emHoBoanbIe, win Ampudwnn (4 1)

13 |Crpoenue u [XapaktepHble 4epTsl |[M3yunTh YePTHI 1  |YcraHaBiauBaTh  B3aMMOCBS3b [BiiakHbIe mpernapaThl
1esITeIbHOCTD CTPOCHUA CUCTEM  |cTpOEHUS CHUCTEM CTPOCHHUA OpraHOB U CHCTEM 3eMHOBOIHBIEY
BHYTPEHHAX BHYTPEHHHX OPraHOB  |pyyrpeHHmx OpraHoB C WX (YHKIUAMH H
OpraHoB 3eMHOBOIHEIX 1o OpraHoB cpenoii ooutanusa. CpaBHUBATS,

CPaBHEHHUIO C 00001maTh  MHPOpPMALUIO O
36MHOBO/IHBIX 3€MHOBO/IHBIX o
KOCTHBIMU  PBIOAMH. CTPOCHUH BHYTPEHHUX OpPraHOB
CpPaBHEHHUIO C .,
CXOACTBO  CTPOCHHS ampubuii wu  pwid, JeIaTh
BHYTpEHHHX OpraHop |[KOCTHBIMH phibamu BBIBOJIBL.
36MHOBO/IHBIX Onpenenarb  uyepTbl  Oolsee
U pbIO BBICOKOM OpraHU3aLMH
3EMHOBOJIHBIX 110 CPABHEHMIO C
ppIOamMu
10 . Knacc IIpecMmbikatomuecs, unu Pentunuu (4 1)

14 |Buytpennee CxonctBo U paznuuus M3yduuts 4epThI 1  |YcraHaBiauMBaTh B3aMMOCBS3b  [BiakHbIE mpemnapaThl
CTpOEHHE U [CTpOCHHA CHUCTEM |[CTPOECHUS CHCTEM CTPOCHUA BHYTPCHHUX  kIIpecMbIKaroLIuecs»
PKU3HEICATEIbHOCTh [BHYTPEHHUX  OpPraHOB [BHYTPEHHHUX OpraHoB H CHCTEM OpraHos
[IPECMBIKAIOIINXCS  [IPECMBIKAIOLUIUXCS U [OpraHoB, penTumid, X QyHKuuit 1

Cpelbl OOMTaHUS.
3eMHO- BOJHBIX. UepThl [MPECMBIKAIOIINXCS
5 BrIBIATH YepTHI Ooee
MPUCIIOCOOJIEHHOCTH |10 CPAaBHEHHUIO C BEICOKOI OpraHM3AIIH
MPECMBIKAIOIIUXCSI K 3€MHOBOJHBIMHU. MTPECMBIKAOTIXCS o
PKH3HHU Ha CYIIIE. CPaBHEHUIO C 3E€MHOBOIHBIMH.
Pa3smHOXeHHE " XapakTepu3oBaTh  MPOIECCHI
[pa3BUTHE. PasMHOXKEHHUS M Pa3BUTHSA
3aBUCHMOCTh TOIOBOTO eTEHBIIIEH y
SKU3HEHHOT'O IIMKJIA OT MPECMBIKAIOTIUX CA.
TeMTMepaTypHBIX Mcnonb30Bath
yeToBHii MH(OpMAaIOHHBIS pecypcbl
IUIsl TTOATOTOBKM ITPE3EHTALU
[IPOEKTa 0 rOZI0BOM

PKU3HCHHOM IIMKIJIC peﬂTHHHfI,




3a00T€ O IIOTOMCTBE

11 . Knacc Ituter (9 1)

15

Oo6mmas
XapaKTEpPUCTUKA
KJ1acca.

BHemnee crpoenue

TITHULL

B3auMOCBsI3b BHEITHETO
CTPOCHMS U
MPUCIIOCOOTIEHHOCTH
nTul K nonéry. Tumbl
nepbeB M MX (PyHKLHUU.
Yeptel cxonctBa U
pa3auaus IIOKPOBOB
[ITUL] U PENTUIUH.

JTaGopaTopnast pabota
Ne 8

«BHemHee crpoeHue
nrtuiel.  CTpoeHue

MEPbEB»

MN3yunth 1

IB3AUMOCBS3b
BHCIIHECTO CTPOCHUA

154

MPUCIIOCOOIEHHOCTH
[ITUL] K TTOJIETY

XapakTepu3oBaTb  OCOOEHHOCTH
BHEIIHETO CTPOEHHUS NTHUI] B CBSI3U
C WX TPHUCITOCOOJIECHHOCTHIO K
nosi€ty. OOBSACHATH CTpPOEHHE U
(YHKIIMM  TEpPbEBOIO  MOKpPOBa
TeJa MTULl. YCTaHABIUBATh YEPThI
CXOACTBA W PazlUYMsl MOKPOBOB
[ITHLl U PENTUIIHM.

MN3yuarh u OITACHIBATh
0COOEHHOCTH BHEITHETO CTPOCHHUS
NTAI] B XOAC  BBINOJHCHHUS
lmaGopaTopHOU paboTHI.
CoOmronaTe TpaBmiia pabOTHl B
KaOWHETE, obpareHus c
lmabopaToOpHBIM 000PYIOBAaHUEM

Uyueno ITuipl,
[Tepbs nTHLIBL,
MHKpOTIpENnapaThbl
«IIepps Uiy




16

OHOpHO-Z[BI/IFaTeJ'IB-
[HasA CUCTEMA IITHUIL]

V3MeHeHns CTpOCHUS
CKeJIeTa IITULL B CBSI3HU C
MIPUCIIOCOOJIEHHOCTBIO K
nonéry. OcoGeHHOCTH
CTPOEHHUSI MYCKYJIaTyphl
1 e€¢ (QyHKIHH.
[IpnunHbl cpacTaHus
OTIENBbHBIX KOCTEN
CKeJeTa ITHULL.

UlaGoparopras pabota
Ne 9

«CTpoeHue ckenera
MITHIIBI

MN3yuuth
OcoOeHHOCTH CKeTeTa
MITUIBL,
CBSI3aHHBIE C [TOJIETOM.

'YcTraHaBiIuBaTh B3alMOCBS3b
BHEIIHETO CTPOCHUSI U CTPOCHUS
CKelleTa B CBS3U c
MPUCIIOCOOTICHHOCTBIO K MONIETY.

XapakTepu3oBaThb  CTPOCHHE U
(YHKIMHA ~ MBIIIEYHOH  CHCTEMBI
[THLL.

I/I3yanb U ONHUCBIBATH CTPOCHUC
CKeleTa NTHLBI B  IpoIecce
BBITIOJTHEHHS 71a00paTOPHOIt
[paboTHI.

Cobmoiate mnpaBuia paboOThl B
KaOuHeTe, oOpareHus c

lTabopaTopHBIM 000PYI0BAHUEM

Ckenert roryos

12 . Knacc Muekonurarouiue, uiau 3sepu (10 u)

17

BayTpenHee
CTpOCHHE
MJICKOITMTAOIINX

OcobeHHoCTH
CTPOEHHS OIOPHO-
ITBHTATEIbHOMN
CHUCTEMBI. Y pOBEHb
OpraHu3aly HEPBHOM
CHUCTEMBI T10
CPaBHEHMIO C JPYTHUMH
MM03BOHOYHBIMHU.

X apaKTepHBIE YEPTHI
CTpOECHUS
MUILEBAPUTEIbHON
CHCTEMBI KOIIBITHBIX U
PHI3YHOB.

Y c10’KHEHHE CTPOEHUS
1 (O yHKIIHIHA
BHYTPEHHUX OPraHOB.

JlaGopatopHas paboTa
Ne 10

«CTpoeHue ckenera
MIICKOTTU TAFOIITHX )

M3yuuTh CKeNeT u
BHYTPEHHEE CTPOEHUE
MJIEKOITATAOIIHX.

OnuceiBaTh XapaKTepHBbIE
OCOOEHHOCTHU CTpOECHUS U
(YHKIIMH ~ ONOPHO-JIBUraTEIbHOM
CUCTEMBI, HCIIOJIb3ysSd IPHUMEpPHI
PKUBOTHBIX pasHbIX cpen
OOUTaHUS.

[IpoBoauTH HaOJIr01eHUS U

(¢uKkcupoBaTh UX pPE3YyJIbTaThl B
XO0Jle BBIMOJHEHUs J1abopaTOpHOU

paboTBHI. XapakTepu3oBaTh
OCOOCHHOCTH CTPOEHMSI CUCTEM
BHYTPEHHUX OpraHoB

MIJIEKOITUTAIOIIUX IO CPABHEHUIO C
[PETITHITHSIMH.

IAPTyMEHTUPOBATH BBIBOJIBI O
[POrPECCUBHOM pa3BUTUH
MJIEKOITUTAIOIIUX.

CoOmronate mpaBuiga paboOTHl B
KaOuHeTe, oOparmeHus c
mabopaTOpHBIM 000pyI0OBaHHEM

Bnaxusie
rpenaparsl
«Kponuk», ckener
MJIEKOITUTAIOIIETO




8 kiace

PKCIIEPUMEHT.

No 11/t IleneBas yctanoBka  [Kon-Bo |OCHOBHBIE BUJIbI JIeATeNIbHOCTH [MICriob30BaHue
Tema Coneprxanue ypoka yacoB  |(0Oydaromuxcs Ha 00opynoBaHue
YpOKE/BHEYPOUHOM 3aHATUU
1 . Opranusm uenoBeka. O6mwmii 0630p (5 4acoB)

1 [Knerka: ctpoenue, (CtpoeHue opraHusma [MI3yduTb CTpOeHHE, 1 Has3biBaTh OCHOBHBIE YACTH KJIETKHU. Mukpockor
XUMUYCCKHUI "eI0BEKa: KICTKHU, XHMHYCCKHII COCTaB OnuceiBaTh (YYHKIIUHA OPTAaHOUJIOB. L (ppoBoi,
Coctas u TKaHU, OpraHsl, [KJIETKHU TaK ke OO0bscHAT,  TOHATHE  «pepmenTy. MHUKPOIPCIIAPATHI,
PKUBHECATEIBHOCTD |cpicTeMBl OpPraHoB. |IPOIECCHI Paznuyare mporecc pocta W IPoIece praboparopHoe

MeToabl M3YUYCHHS pKU3HEACITEIIbHOCTH [PasBUTHAL. obopynoBatine
JKHBBIX  OPFAHH3MOB: OnuceiBaTh MpoIiece JICTICHHS KICTKH.
a6 TOLeHHe, BeimonHsATe  7a00paTOPHBI  OIBIT,
HAOMI0IaTh TPOUCXOJIAIINE SBJICHHUS,
M3MCEPEHHC, (buKcupoBaTh pe3yNbTaThI
PKCIICPUMCHT. HaOII0ICHNUS, 1e/IaTh BBIBOIBI.
Jlaboparoprasi  pabora CoOmroiate  mpaBuwiia  paboThl B
Ne 1 «[etictBre KaOuHere, oOparieHus c
(hepmeHTa KaTamassl Ha maGopaTOpHBIM 000PYI0BAaHUEM
[EPOKCU] BOAOPOI»

2 [Tkanu Ctpoenune opranuzma [(O00OIIMTH u 1 Onpenenars MIOHSITHSA: «TKaHbY, [MUKpOCKOI
YEJIOBEKA: KJIIETKH, YTHY6I/ITB 3HAHUAd «CHHAIIC», «Heﬁporﬂnﬂ». HH(i)pOBOfI,
TKaHu, OpraHBbl, [yYalIXCs O PasHBIX HazbIBaTh TUITHI M BUIBI TKAHEH MHKPOTpENapaTsl
CHCTEMEI OpTaHOB. [BHAAX W  THIIOB MO3BOHOYHBIX JKUBOTHBIX. TKaHeH
MeTo 1B W3YYCHHUS [TKaHEH YelloBeKa PaanzIaTL PAsHBIC  BUIBL M THIIBI
KHBHIX  OPTaHH3MOB: TKaHeIf. OmuceiBaTh  0OCOOEHHOCTH
Ao eHHe, TKaHEW pa3HbIX THIIOB.

M3MEpPEHHE,




JTaGopaTopHas
padota Ne 2 «Knetku
151 TKaHU (i
MUKPOCKOTIOM)

Co0:roaTh npaBuiia 0OpaIieHus ¢
MHUKPOCKOTIOM.

CpaBHUBaTh WIIIOCTPALUU B y4eOHUKE
c HaTYpaJbHBIMH 00BEKTaMHU.
BBIMONHATE HAOMIOEHHE C TOMOIIBIO
MUKPOCKOIIA, ONHCHIBATH PE3YJIbTATHI.
CoOnromate  mpaBwiia  paboOTel B
KaOuHeTe, oOpaIeHus ¢ 1abopaTOPHBIM
00opyaOBaHHEM

2 . OnopHo-aBUTaTenbHas cuctema (8 4acoB)
Ckener. Ctpoenue, |Onopa u ABHMKEHUE. W3yuuth cTpoeHue, 1  |Ha3piBaTb yacTH cKeleTa. PaboTa c
COCTaB 1 OnopHO-ABUTATEIbHAS [COCTAaB W THUIIBI OrnuceIBaTh byHKUIUM cKenera. |[MYJSKOM
COCIMHEHME KOCTEM. CHUCTEMA. Meroas! [coeaHEHUs KOCTEN OnumceiBath  cTpoenme — TpyOuareix [«Ckener
UTaGopaTopHas M3y4YeHUS YKUBBIX KOCTCH U CTPOCHHUE CYCTaBa. ICIIOBCKaY,
pa6ora Ne 3 OpraHH3MOB: PackpblBaTh 3HAaY€HUE HAJKOCTHHIIBI, prabopartopHoe
«Ctpoenue HaOIroAeHuE, XpsIl[a, CYCTaBHOW CYMKH, TIy04aToro ngpﬁﬂﬁfgm
COCTHOMN TKAHID M3Mepenye, Be“IJ_ICCTBa, KOCTHOMO3IOBOW IIOJIOCTH, gHBITOl:};. 2
TTaGoparopHast DKCTIEPUMEHT PKENTOro KocTHOro mosra. OOBSCHATH DEKTPOHHBIE
paGora Ne 4 3Haqu1iIe COCTAaBHBIX  KOMIIOHEHTOB I ——
«COCTaB KoCTeily KOCTHOM TKaHH. Boimonsate AKATL
mabopaTOpHbIE OMbITHI, (PUKCUPOBATH.
Ckener rosioBel 1 |CKeNEeT  TOJIOBBl M [MI3y4HWTh CTpOCHHE H 1  (OnuceBate ¢ IIOMOUIBIO Pabora ¢
TYJIOBHIIA TYJIOBHIIIA. Ckernet 0COOEHHOCTHU CKeJIeTa HMIITIOCTpaliuu B y‘—Ie6HI/IKe MYJISKOM
KOHEYHOCTEMH. FOJIOBBI U TYJIOBHILA cTpoeHue uepena. HaszpiBaTh OTAEIIEI «Ckener
CtpoeHue CKesera MM03BOHOYHHMKA U YaCTH IO3BOHKA. YEIOBEKA»
MOSICOB KOHEYHOCTEH, PackpbIBaTh 3HaU€HUE YacTeH MO3BOHKA. [DJIEKTPOHHBIE
Bepx- Heil M HIDKHEH OOBSACHATH CBS3b MEXKAY CTPOSHHEM U  [TaOIUIbI U
KOHEYHOCTEi (YHKIMSAMH TO3BOHOYHHUKA, TPYAHOHM [maaKaTbl

KJICTKH




Ckener Ckener koHeuHocTel [M3yuuTh cTpoeHue HazbiBaTh 4acTH cBoOoaHbIX [PaboTa C
KOHEYHOCTEN Ctpoenue CKeJIeTa (CKEJIeTa MOSICOB U KOHECYHOCTCH U MOACOB KOHCYHOCTCH.  MYJISIKOM
[Lp [I0SICOB  KOHEYHOCTEH, (CBOOOIHBIX OmnuceBaTh C TOMOMIBIO HWLTIOCTpanuid  («CKeneT
BEpPX- HEH W HIKHEN [KOHEYHOCTEH B yucOHHMKe  cTpoeHHe  CKexera [ICTOBEKa)
KOHEYHOCTEIA. KOHEYHOCTEH. PackpbiBaTh mpHunHy [JCKTPOHHbBIE
«MccnenoBanie PA3NIMUMs B CTPOCHHH I0SCA HIDKHEX [FA0JTHIIBI
CTPOCHHSL  IUICUCBOTO KOHEYHOCTEH y MYXYMH M JKCHIIUH. [[TaKaTbl
OSICaY BBISBIATE  OCOOEHHOCTH  CTPOEHHUs
CKelera  KOHEYHOCTeM B Xoze
HaOJI0ICHUST HATYPAJIbHBIX 00BEKTOB
[lepBast momo1s Omnopa u IBHKECHHUE. N3yanTh pUuEMBI OnpenensaTs NOHATHS: «pacTshkeHue», |Pabora c
pu TpaBMax: [OMOpHO-JABUTATEIbHAS [IEPBOM TIOMOIIU B «BBIBUX»,  «mepenom».  HasbiBaTe  MyJIshHKOM
[PACTSKEHU U cHCTEMA. 3aBHCHUMOCTH OT BHJA NPU3HAKK PA3MYHBIX BUIOB TpaBM  («Ckener
CBsI30K,  BhIBHXaX |[IpoduiakTiia TPABMBL. CycTaBOB W KocTeil. OmnHCHIBaTH [4EIOBEKA»
npuéMbl  NEpBOM  MOMOIIM B [DIIEKTPOHHBIC
CyCTaBOB, TpaBmarusMa. IlepBas
. 3aBHCUMOCTH OT BHJa TPABMBI. TaBIIUIIBI 1
repenoMax KOCTeH  [IIOMOIIb IPH TPaBMax
AHAJTM3UPOBATH " 000011aTh |jakaTEI

OTNOPHO-/IBUTATEIBHOMN
CUCTEMBI

MH(pOpMalLlMI0 O TpaBMax OMNOPHO-
IIBUTATEJIbHOM CHCTEMBI M IpUEMAX
OKa3aHUs nepBoﬁ ImoMomuM B XOO€
pa3paboTKu " OCYIIIECTBIICHUS
rogoBoro Imnpoekra «Kypcbl nepBoit
IIOMOIIN IJIS IIKOJIBbHHUKOB»»




(bu3UYECKUX HArPy30K

MBI Omnopa u TBUKEHHE. PackphITh CBSA3b PackppiBaTh  CBA3b  (PYHKIIMH W |MHKPOCKOI
OHOpHO'I[BI/II‘aTeJ'IBHaSI (byHKHHH u CTPOCHHA Ha nmpumepe paSJII/I[H/Iﬁ I.IPI(i)pOBOfI,
CHCTeMa. MeTofBl [CTPOEHHS, a TaKiKe MEXIYy TIAQAKAMH W CKEIETHBIMU MHUKpOIpEnaparThbl
M3YYICHUS JKUBBIX [PA3IAIUI MEXITY MBILIaMH, MHAMAHCCKIMA 1 .

) PKeBATEIbHBIMU MBIIIIIAMH. MBIIIEYHON
OpTaHU3MOB: TJIaIKUMA u .
OnuceiBaTh C MOMOIIBIO WIUTFOCTPAIUHN [TKaHH.
HaOJII0OIeHUE, CKEJIETHBIMU N
B y4cOHHMKE CTPOCHUE CKEJIETHOM [JIeKTPOHHBIE
M3MepeHue, MBIIIIIAMH YET0BEKA.
MBIIIIIEL. TaOJIALIBL
DKCIICPUMEHT. .
OnuceiBaTh YCIOBUSL HOPMAaJIbHOM
[IpakTrueckas pabora:
PaOOTHI CKEJIECTHBIX MBIIIIII.
«Uzyqenne Ha3plBaTh OCHOBHBIE TPYIIIBI MBIIIIL.
[PaCIIOJIOKCHHA MBI PackpblBaTh  OPUHLMI  KPEIJICHUSA
TOJIOBBI» CKEJICTHBIX ~MBIIII] pPa3HBIX dacTei
Telna.
BEIABIATE 0COOEHHOCTH
PACIIOJIOKCHUS MHUMHUYECKUX 51
bKEBATEIbLHBIX MBIIIILT B Xoze
HaOII0IeHUsI HATYPalbHBIX 00BEKTOB

PaGoTa MBIIII] Onopa u IBHKEHUE OOBACHUTE MEXAHU3M Onpenensrtsb [IOHATHUSA «mprmuel- |[{udposas
OnopHo-aBUTAaTEeNbHAS [pa0OTHl MBI U AHTarOHUCTED, «MBIIIIBI- [TabopaTopus mno
crcTeMa. MeTobl [MPUYHHBI CUHEPTUCTBI». OOBACHATH  yCIOBHS (DU3HOIOTHH
M3YYCHUS KUBBIX [HACTYIUICHUS OITUMAaJIbHON paboThI MBIIII. |(JaTYUK CUIIOMED)
OpTaHU3MOB: yromienus. CpaBHUTH OnuceiBaTh ABa BUAAa PabOTHI MBIIII.

HaOJII0IeHNE, MTTHAMHYECKYIO u OOBSACHATh TNPUYUHBI  HACTYIUJICHHS
M3MepeHue, CTaTHUUYECKYIO0 padoTy YTOMJICHHSI MBIl W  CPaBHUBATH
DKCIIEPUMEHT MBIILILI. ITUHAMHYECKYIO M CTAaTHYECKYIO0 padoTy
MBIIIILT o TOMY MPHU3HAKY.
@dopMmynHpoBaTh MpaBWJIa TUTHEHBI

3 . KpoBb u kpoBooOpatienue (9 yacos)




pe3yabTaThl HAOIONEHUH, enaTh
BBIBO/IBI.

CoOmronate mnpaBuia padOThl B
KaOuHeTe, oOparteHus c
imabopaTOpHBIM 000pyI0BaHHEM

BHuyTpeHHss Tpancnopr  BemiectB. [3yunth OnpenensiTb TOHATHS:  «TOMEOCTa3y, MUKPOCKOI
cpena. 3HaueHue [BHyTpeHHSA cpena [BHYTPEHHIOIO Cpeay «(OPMCHHBIC JIIEMEHTBI KPOBUY, n(poBoi,
KPOBH 1 €€ COCTAB  [OpraHn3Ma, 3HaueHHe OpraHu3Ma 4eloBeKa, (UTa3Ma», «aHTUTCH», «AHTHUTEN0».  |[MHUKPOIIPENapaThl
ed MMOCTOSIHCTBA. |e€ CTPOCHHUE, COCTaB OGBSICHATE CBsA3b MEXKIY TKAaHCBOM
KpoBeHOCHAs W M QyHKIHH. PKUAKOCTBIO, TUMGOH © IUIa3Moi
mMdaTHueckas KpoBH B opranm3me. OMNUCHIBATH
cucrembl. Kposs. ¢bynkunu kpoBu. Ha3eiBate yHKIMN
Tiumda. MeTo1b1 SPUTPOIUTOB, TPOMOOIIUTOB,
M3y4YCHUS JKHMBBIX JIEHKOIUTOB.
OpPTaHU3MOB:
HaOJII0IeHNE,
M3MEepeHue,
HKCIIEPUMEHT. OnuceiBaTh BKJIAJ PYCCKOW HAYKU B
JlaGoparoprast pabota Pa3BUTHE MEAMIIMHEIL.
Ne 5  «CpaBHeHue OnuceiBaTh c ITOMOILIBIO
KpOBM  uermoBeKa ¢ Hﬂﬂ}OCTpaquI B yueOHUKe
i — MpoIecC CBEPTHIBAHHUS KPOBU U
(haromuTo3.
BoImonHATh nabopaTopHbIe
HaOJIIOIeHN C IIOMOIIBI0
MHKPOCKOIIA, ¢uKcupoBaTh




10 |{dBwxenue kpoBH 1o [IpaHcriopr  BemiecTB. [MI3y4uTh NPUYHUHBI OnuceiBaTh ¢ IOMOIIbIO [udposas

cocyaaM. KpoBeHocHast M [IBHKGHUS  KPOBH WUTIOCTpaluii B y4eOHUKE lmaboparopust
nmuMdarnyeckas 10 CoCyIaM. CTpPOEHHE CcepAla M IpoLecc 10
cucrembl.  KpossiHoe CepACUHBIX COKpaIlleHU. (buznoaoruu
NaBJICHUE U IIYyJIbC. CpaBHUBATh BHJIbI (maruux
Meronasl U3y4ECHUSA KPOBEHOCHBIX COCYIIOB MEXIY HCC)
PKHBBIX  OPraHH3MOB: coOoii. OnuceBaTh CTPOEHHUE
Ha0II0IcHUE, KpYTrOB KpOBOOOpAITICHUSI.
M3MepeHue, [TonumaTp paznuune B
PKCIICPUMCHT. VCIIOJIb30BAHUM IIPUIIAraTeIbHOIO
[IpakTiieckas —pabota «@pTEpPUAIbHBIN» IPUMEHUTEIBHO
«Onpenenenne  YCC, K BUJYy KPOBU U K COCYJ1aM
CKOPOCTH KPOBOTOKa»,
«MccnenoBanue
pedIIEKTOPHOTO
MPUTOKAa  KPOBH K
MBIIIIIAM,
BKIJTFOUMBIIIAMCS B
padoTy»

11 |Perynsauus pa6otsl [KpoBeHOCHas u  M3yuurts paboty PackpeiBaTh nousatus:  |Ludposas
cepala U cocyaoB. PIUMpaTHIeCKast cepaua oT (TPEHUPOBOYHBIN apdexT», [1abopaTopus
[penynpexaenue  [CHCTEMBL Bpen |pusiuecknx «(yHKIIMOHAJIbHAS npoba», (1o
3aboJeBaHUI TabaKoKypeHus. HArpy30K W BIUSHHS (TABSIIIAs TIOBS3KAY, OKTYT». (du3noIorNH
cepAlla U COCY/0B. Merone usysenns HETaTUBHBIX

PKUBBIX ~ OPraHU3MOB: |(paKTOpOB OOBACHATD BaXHOCTB |(apTepHatb-
HaOII0/IeHNE, OKpYIKaroIIen Cpejibl. CHCTEMaTHYECKIX GU3UIECKUX |HoTro
M3MepeHue, HaTrpy30K TUTSt HOPMAJIBHOTO |nap 1epyst)
HKCIEPUMEHT cocTosiHUsl  cepaua.  Pasnmuuath
[TpakTryeckas MPU3HAKK ~ PA3JIMYHBIX  BUJIOB

pabora: KPOBOTEUYECHUIA.

«J]0Ka3aTenbCTBO AHanu3upoBaTh M 0000ImaTh

Bpesa MHGOPMALIMIO O HOBPEKICHUAX
TaGaKOKYPECHHS» OpPraHOB KPOBEHOCHOM CHCTEMBI U

npuémax OKa3aHUs nepBon
MOMOILIM B XOJ€ MPOJOHKEHHUS




pa6OTI>I HaJl T'OTOBBIM IIPOCKTOM

«Kypcel miepBoil oMoy A
[IKOJIbHUKOB)»

12 |06061eHue o 'Ykpermienue 310poBbs. [Bocmuranue Paznuuate npusHaku — pasnuuHbIX|[{udposas
Teme 3 Brusaue (usmueckux OepeKHOro BHJIOB KPOBOTECUYEHUM. Imaboparopust
Biusaue YIpaKHEHU I Ha |yTHOMIEeHHS K OnuceIBaTh c IOMOUIBIO |10
usnuecKrx OPraHbl M CHCTEMBL |opoeniy  3510p0BBIO, WJUTFOCTpALil B }:‘I66HI/IKC MEPEL | ysponoru
yIpaxHeHuii Ha [OPTaHOB. Mertoabl IpHBHTHE HHTEpECA OKa3aHUsi T[EepBOM MOMOIIM B (narank UCC 1
cep/euHo- M3y4YeHUs KHUBBIX | H3yeHIIO 3aBUCHMOCTH oT BHJIA A pTEPHATBHOTO
COCYIHCTYIO OpTaHU3MOB: KPOBOTEUYECHHUSI.

HaOIIIOIEHHE, [peaMeTa. BHINOMHATL  ONBIT  —  Oparp [1ABICHHA)
CHCTEMY M3MEpEHHE, (hYHKITMOHATIBHYIO npooy;
SKCIIEPUMEHT. (bukcupoBaTh pe3ynbTaThI;
[TpakTudeckas pabora: [IPOBOJIUTh BBIYMCIEHUS U JI€TaTh
«DyHKITMOHAIbHAS OLIEHKY COCTOSIHUSL ~cepAua Mo

CepACUHO-COCYTUCTAsT
mpo0ay

[pe3yJIbTaTaM OIIbITA.

CobOmronaTe mpaBmwia pabOTHl B
KaOWHETE, obpareHus c
lmabopaTopHBIM 000PYIOBAaHUEM.
AHanu3upoBatb U 0000wIAThH
MHDOPMALIUIO O TOBPEKICHUSIX
OpraHOB KPOBEHOCHOW CHUCTEMBI U
rnpuémax OKazaHus 1(50:10)5 1
[MOMOIIM B XOJI€ MPOJOJDKEHUS
paboOThl HAJl TOTOBBIM MPOEKTOM

«Kypcel mepBoil momomu  JuIs

MTKOJIBHUKOB»




4 . IpixatenpHas cucreMa (5 4acoB)

13 |Crpoenue nerkux. JIpIxaHue. N3yuuthb 1 OnuceiBath  crpoeHue  J€rkux [[{udpoas
["az000MeH B HBIX&TCJ'IBH&H cucrema. CTPOEHHUE JIETKUX ICIIOBCKA. OOBICHATD Ha6opa’ropﬂ;{
erkmx m TkaHsx. || @3000MEH B JErKMX U |, MEXaRHEM MPEHMYIIECTBA aIbBEOJIAPHOTO ([0 3KOIOIHH

TKaHSIX. MeTonbl | n2006mena. CTPOCHHS JETKHX MO CPABHEHUIO |(;apqy
M3YYCHHUSI JKUBBIX co CTPOCHHEM NETKUX Y loxuen
OpraHUu3MOB: MpeACTaBUTENCH JPYyrux KIaccoB

yraepoza,
Ha0JI0/IeHNe, MO03BOHOYHBIX JKHBOTHBIX.
U3MEpEHUe, PackpbIBaTh posib reMoryioouna B [<AC/10poa,
DKCIIEPUMEHT. razooOMeHe. BIIa)XHOCTH)
UlabGoparopnast pabota BrIrnoaHsATs 1a00paTOPHBINA  OIBIT,
No 6 «CocraB nenarb  BBIBOJ 10  pe3yJibTaraMm
BJIBIXa€MOTO u OTIBITA. Cobmoath  mpaBHIIA
BBIJIBIXaEMOTO paboTel B kabuHeTe, OOpalIeHus C
BO3/IyXa» mabopaTopHbIM 000pYyI0BAHUEM

14 |[IpixarenbHble JlbIxaHue. CchopmupoBaThb 1 OnuceiBaTh ¢Gynkunn  [[udposas

IBYDKCHUS JIpIxarenpHas 3HAHUS O MEXaHU3ME muagparmel. HaseiBaTe OpraHel,  |raGopartopus
crcTeMa. Bpen |mpxarenbHBIX ydqacTByromue B nponecee o
TabaKOKypeHHsl. NBUKCHUIH, ABIXAHHL. . buznonoruu

BoIMoMHATE Ta00pPaTOPHBINA OMBIT
MeTo 1B W3Y4YECHUS [pa3BUBaTh  MOHITHE g _ ((maTumx

i Ha TOTOBOM (MJIM W3TOTOBJICHHOM

PKUBBIX  OPTaHM3MOB: [KTA3000MEHY. YacCTOTBI

CaMOCTOSATEILHO) MOJIEJIH,
HaOJIIoIeHNE, ITBIX AHHS )

Ha0II01aTh MIPOUCXO/ISIIINE
M3MEpPEHHE,

SIBJICHUS M OIHCHIBATH IPOIIECCHI
DKCTICPUMEHT.

BIoxa © Beigoxa. CoOmromarh
Jlabopatoprast pabota

mpaBmwia paboTel B KaOuHeTe,
Ne 7  «JlpIxaTenpHbIC

oOpaiieHuss ¢ J1abOpaTOpHBIM
NBYOKCHHS Peryismus

00opyI0BaHUEM
TIBIXAHUS.

15 |bone3uu opranoB  [[uruena opraHoB [[lo3HakOMHTBCS ¢ 1 PackpsiBath mnoHATHE <oku3HEHHAasA|[udposas

NBIXQHUS nmbIXaHus. 3a00JIeBaHUsI [OCHOBHBIMH EMKOCTB JIETKHX. imabopaTopust
OpTaHOB JIBIXaHHS W UX [BUIAMU OOBACHATH CYTb OMAaCHOCTH 1o 3KOJIOTUH
MpeaynpexacHHE. 3aboseBaHUM 3a00JICBaHH I'pUIIIIOM,
Nudexumnonnbie OpTaHOB JIbIXaHMS, TyOepKya€30M  JIETKUX,  PaKoM
NTETKUX.

BBISIBUTD ITYTHU




3a00ICBaHUs W MEphl [BapakKCHHUS U MEPbI HasbiBath (bakTopsl, |(HaTYMK OKHCH
X npoPHITaKTUKH. [MPOPUTAKTUKH. CIIOCOOCTBYIOIME 3apaKCHUIO  yrieposa)
Bpen TabakoKypeHus. TyOepKynE3oM NErKuX. imabopaTopust
[paktuueckas paboTa: HasbiBaTh ~ Mepbl,  CHHXKAIOLIUE |
BEPOSITHOCTh 3apaKeHUs
«OmnpeneneHue bu3roIoTHH
00JIe3HsAMH, TEepeIaBacMbIMHU Yepes
SallbIICHHOCTH BO3/IYX. PackpoiBath croco0 (maramk
BO3AYXa» Mcronb3oBanus  (arooporpaduu |[1ACTOTHI
I OUArHOCTHMKHA  NaTOTSHHBIX JIbIXaHWS)
n3MeHeHU B JIErkux. OOBACHATH
Ba)KHOCTh TMTMEHBI IOMEIICHUH |
NBIXaTCIbHOH  TMMHACTHKHA  JIJIS
3JI0POBBS YEIIOBEKA.
[IpoBOANTH OIBIT, (PUKCHPOBATH
[pe3yNbTaThl U JIeJaTh BBIBOJ IO
[pe3yJIbTaTaM OIIbITA.
CobmoiaTe mpaBuia pabOTHl B
KaOWHETE, oOpareHus c
mabopaTopHBIM 000pPYI0BAHUEM
5 . IlumeBaputensHas cuctema . (7 4acoB)
16 [Bnauenme mmuw U [[Iutanue. W3yunth 3HaueHue 1 Onpenensrs IIOHATHE [DJIEKTPOHHBIE
e€ cocTaB [InieBapenue. 144 CTpOEHHUE «nuuieBapenue».  ONMCbIBaThL  C raGuibl U
[TumeBapuTenbHas pa3IMYHBIX OPTaHOB [TOMOLLBIO MILTIOCTpAINH B Imrakarsl.
crucTema. Meroasb! [nuilleBapeHUs. yebHnKe . CTPOCHHC [udposas
MUIIEBAPUTEITHLHON CHCTEMBI.

M3YICHHUS JKHBBIX maboparopust
_ HaspiBaTh  (QyHKIHH  Pa3IHYHBIX
OpraHu3MOB: OPTAHOB TTHIIIEBAPEHHS. 110 PKOJIOTHH
HaOmoIeHHe, Ha3biBaTh MecTa BIIAICHUS (narank pH)

M3MCPCHHUC, MUILEBAPUTEIbHBIX JKeIé3 B

DKCIIEPUMEHT. MUTICBAPUTEITHHBINA TPAKT.
IIpakTuyeckas pabora: BBIMTOIHATE ONBIT, CPAaBHUBATH
«Omnpenenexue pe3ynpTaThl  HAOMIONEHUS  C
MECTOTIOJIOKEHHUSI OTIMCaHUEM B YUeOHUKE

CITIOHHBIX JKEJIe3»




17 [[Mumesapenue B [[IuTanue. PackpsIBaTh 1 PackpbiBaTh  (yHKIMM  CitoHBL.  [[{udpoas
pOTOBOfI HOJIOCTU U HI/IH_ICBapeHI/Ie. (byHKHHH CJIIOHBI U OnuceiBaTh CTPOCHUC Ha6opaT0pH;I
B JKEIYIKE [TnieBapuTenbHas PKEITYIOYHOTO  COKa PKEIyZ04YHOM CTeHKM. HaselBaTh |14 skomoruu

cucTema. MeTto bt s mporecca AKTHBHEIS BELICCTB, | 11arqyyc pH)
M3Y4EeHUS YKUBBIX eicTB Me Ha  MUIIeBOU
i MUIICBAPEHUSI. 8 Yot o
OpraHU3MOB: KOMOK B JKeTyJKe, U UX (pyHKUIHUU.
Ha0JI0/IeHuE, BEBIOTHATH nabopaTopHble
M3MEepeHue, OTIBITHI, HaOII01aTh
DKCIICPUMEHT. MPOUCXOISIINE SBICHUS U JIEJIaTh
Jlabopatopnas pabota BBIBOJI IO PE3YJIbTaTaM
Ne 8, 9 «JleiicTBue HaOJII0IEHUI.
(DEMEHTOB CIIIOHBI Ha Cobmrofate mpaBuna paboOThl B
Kpaxmany, «JleiicTBue KabuHere, obparieHus ¢
(epMeHTOB iabopaTOpHBIM 000pyI0BaHUEM
PKEJTYZIOYHOTO COKa Ha
Oenku
6 . OOMeH BelecTB 1 SHEpruu . Butamunsl ( 3 yacoB)
18 |Hopwmsbl muTanus PanmonansHoe Y CTaHOBUTH 1 Onpenenars MNOHATUSA «OCHOBHOM |[{udposas
nutanue. HopMBI ¥ RapucumocTs 0O0MEH», «00ITH OOMEH. naGoparopus
PSKUM TTUTAHUS. MEK LY THIIOM CpaBHI/I]?.aTL OpraHu3M B3POCJIOTO |4
MeTo 1B M3YUCHUS  |jooreny HooTH 151 pe6eH1<a6 MO MOKASATEMAM oo oy
: OCHOBHOTO OOMeEHa.
PKMBBIX ~ OPraHM3MOB: |- oo o - (naruux
HAGIEOICHITE OOBACHATH 3aBUCUMOCTH MEXKIY
4 HOpMaM{ TUTaHUS, YacTOTHI
3MepeHte. TUTIOM JISSTSIILHOCTH YeJIOBEKa U
Mpaxtseoxas padora: uepe3 OCHOBHBIE HOPMaMH TIHTAHHA. TIBIXaHMS,
0 © [IOHATHA: [IpoBOoUTH OlLIEHUBaHUE 1CC,
«OmnpeneneHue o
p ««(OCHOBHOH OOMEHY, TPCHUPOBAHHOCTH OpraHu3Ma ¢ [APTEPHATBHOTO
TPEHUPOBAHHOCTHU o .
PeHUP «oOIuil 0OMEH». TOMOIIIBIO ) YHKIHOHAIbHO}  [AABIICHIL)
Opranu3ma 1o
. MpoObl, PUKCUPOBATH PE3yTbTATHI
(b yHKIIMOHATHLHOU
W JIeNaTh  BBIBOJ, CpaBHUBAs
npobe»

OKCIICPUMCHTAJIBHBIC JaHHBIC C
PTAaJIOHHBIMU

8 . Koxa . (4 yacoB)
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Pob KOXKH B
TePMOPETYJISALII

Poin KOXKH B
TEPMOPETYJIALIIH.
3akanuBanue. OkazaHue
[IEpBOM IMOMOILIM IIPU
TCIJIOBOM M COJHCYHOM
yaapax

PackpsiBaTh  poiIb 1
KOXKH B
TEPMOPETYIISILIUH.

OnuceiBaTh NMPUEMBI
[IEpBOM MTOMOILHU IIPH
TEIJIOBOM u
COJIHEYHOM YZape.

KiaccudumupoBath MPUYUHBI
3a00JIEBAHMI KOXKH.

HazbiBaTh mpHU3HAKH 0XKOTa,
0OMOPOKEHHUSI KOXKH.

OnuceiBaTh MEpBI, MPUMEHSIEMbBIC
py  OKOrax,  OOMOpOKEHHUSX.
OnuceBaTh CUMIITOMBI
CTPUTYIIETO  JIMIIAs,  YECOTKH.
Ha3piBaTh Mepbl  TPOQPHUIAKTUKH

I/IH(i)eKIII/IOHHI)IX KOXKHBbIX
3a0osieBaHuid. OnpeensTh MOHATUE
«TEPMOPETYIIALIUIN. OnwuceiBath

CBOMCTBA KOXKHM, MO3BOJISIONIHAE i
BBIMOJHATH  (PYHKLIMIO  opraHa
TepPMOPETYJISLINH. PackpriBath
BHAYCHHC 3aKaIMBaHU TS
OpraHu3ma.

OmnuceIBaTh BUJIBI 3aKaIUBAIOIINX
[IPOLEAYP.-

HaszpiBath  npu3HAKKM  TEIIOBOTO
lyZapa, COJIHEUHOTO y/1apa.
OnuceiBaTh IPUEMBI epBoOi
MOMOIIA TPU TEIUIOBOM yaape,
COJIHEYHOM yJiape.

IAHAJIU3UPOBATh u 00001aTh
nHQOpPMALIUIO O  HAPYIICHHSX
TEPMOPETYIISIIANA,  [TOBPEKICHUAX
KOKM M IPUEMAX OKAa3aHUs NEPBOU
MOMOIIM B XOAE 3aBEpIICHUS
pabotel Ham mpoekToM «Kypch

HepBOI\/'I IIOMOIIM AJIs1 HIKOJIBHUKOB»

[udposas
maGopaTopus
1o
busnonoruu
MaTYNK
TeMIepaTypbl
U BJIaKHOCTH)

10 . HepBHas cuctema (5 yacoB)
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ABTOHOMHBIN
OTIEI HEPBHOM
CUCTEMBI.
Heiiporymopaisna
SperyJsinus

HeliporymopanbsHas
pEryJIsanus IpOLEecCOB
PKU3HEIEATEIIBHOCTH
Opranusma

M3y4uTh CTPOCHUE U
3HA4YCHUE

CHCTCMBI

ABTOHOMHOW HEpBHOMU

HaspiBaTh 0COOCHHOCTH PabOTHI
AQBTOHOMHOI'O  OTJ€JIa HEPBHOU
CHUCTEMBI.

Pa3inyars c IIOMOIIBIO
WIJLTIOCTpALVH B yueOHHKe
CUMITATUYECKUI u
MapacUMIIaTUYECKUI  TOJOTIEINbI
AQBTOHOMHOT'O  OTZEJIa HEPBHOHU
CUCTeMbl IO  OCOOEHHOCTSIM
CTpOCHHUS. Pa3nnyats
[apacUMIIaTUYECKUM U
CUMIATUYECKUA TMOJOTHENbI [0
0COOEHHOCTSIM BIIUSTHUS Ha
BHYTPEHHHUE OPraHbl.

OOBSCHATh Ha NPUMEPE pPEaKIUU
Ha  CTpecC  COINIACOBAHHOCTH
paboThI Kenes BHYTPEHHEN
CEKpeLlMM M OTHAEJIOB HEPBHOU
CUCTEMBI, paznuuue MEXy
HEpPBHOU U T'yMOpPaJIbHOU
peryisuei mo oduieMy xapakrepy
BO3/ICUCTBUS HA OPTaHU3M.
BbInonHATE  ONBIT,  HAOJMIOJATh
MPOUCXOAIIINE MPOLIECCHI U
CpaBHHMBATh MOJIy4YE€HHBIE
[PE3yJIbTaThl ONBITA C OKUJAEMBIMU
(ONMMCaHHBIMU B TEKCTE yUEOHHKA)

[{udposas
maGopaTopus

o
(bu3noNIorNH
maTYuK
apTepHAILHOTO
ITaBIICHIS
(mynbca)

9 kiacce

Ne /11

Tema

Conepxxanue

LleneBast ycTraHOBKa
ypoKa

Koi-BO
acoB

YpOKE/BHEYPOUHOM 3aHATUU

OCHOBHBIE BHALI OEATEILHOCTH [Iconb30BaHue
0OydJaronuxcs Ha o0opynoBaHue




1 . 3aKOHOMEPHOCTH KU3HHU Ha KIETOYHOM ypoBHe (10 u)

MHoroo6pasue
KIJICTOK

O6001eHNE
M3y4EHHOTO
Marepuana.
MHoroo6pasue THUIIOB
KJICTOK:
CBOOOTHOXKUBYIIHE U

paHee

oOpaszyloniye  TKaHH,
IPOKAPUOTHI,
SYKapHOTHI. Poib
YUEHBIX B HM3y4YEHUHU
KJIETKU.

JlaGopaTopHnast pabota
No 1 «MHoroobpasue
KJIETOK 9YKapHOT.
CpaBHEeHHE
PACTUTEITHHBIX
PKUBOTHBIX KJICTOK)

MN3yunth
MHOT000pa3ue
KJIETOK JYKapHOT
151 BBISIBUTh
OCOOEHHOCTh ~ UX
CTPOCHHSI Pa3HBIX
1[apCTB

1

OHpCIIGHSITB OTJIMYHUTCIBbHBIC
MPU3HAKKW KIICTOK IIPOKapuOT H

HhykapuoT. lIpuBoaUTH HpHUMEpHI
OpraHu3MOB MIPOKAPHOT u
PYKapuoT.

XapakTeprus3oBaTh

CYIIECTBEHHbBIE IPU3HAKU
PKU3HEESATEIbHOCTH

CBOOOAHOXKUBYIIEH KIETKU U

KJIETKH, BXOJMIIIEH B COCTaB
TKaHH.
Ha3rpBaTh HMeHa YUEHBIX,

MOJIOKMBIIMX HA4YaJI0 HU3Y4YCHHIO

kiaeTky. CpaBHMBAaTBh CTpPOEHUE
PACTUTENBHBIX U YKUBOTHBIX
KJIETOK.

duxcupoBath pe3yibTaThl

HaOII0ACHUH U JIeNIaTh BHIBOIBI.
CoOmronate mpaBuiia paboThl B
KaOuHeTe, oOparieHus C

mabopaToOpHBIM 000pPyI0BaHUEM

Muxkpockon
1 GpoBoH,
MUKpOITpenaparsl.




PAaCTUTENIBHO U KUBOTHOM

KJICTOK

XumMuaeckue O6001eHNe panee |M3y4uuthb Pa3nu4are ¥ Ha3bIBaTh OCHOBHBIE [MHUKPOCKOI
BEILECTBA B KJIIETKE |[MU3yYEHHOI'O XUMUYECKHA COCTaB HCOPTaHWYCCKHE U OPraHUYCCKUC 1hpoBOid,
Marepuaa. Iy PpasHBIX THIIOB BCILCCTBA KIICTKH. iITabopaTopHoe
Oco6eHHOCTH KIIETOK. OObACHATL  YHKWMM  BOMBL 500y nopanme o
MUHEPAIbHBIX BEIECTB, OCITKOB,
XUMHYECKOTO  COCTaBa M3Yy4EHUIO
. YTJIIEBOJIOB, JIUITH]IOB u
PKUBOW KJIETKH M €ro XHUMHAYECKOTO
HYKJICMHOBBIX KHCIJIOT B KJIETKE.
CXOACTBO y  pasHbIX CpaBHMBATh XUMHYECKHii cocrap COCTaBa KICTOK
THIIOB KICTOK. KJIETOK )KUBBIX OPTaHH3MOB M TeJl
Heopranuueckue 1 HEKUBOW — IPUPOABI,  JeJaTh
OpraHuvecKue BEIBOLIEL
BCIIICCTBA KJICTKH.
Coneprxanue BO/JIBI,
MUHEPAJILHBIX  COJICH,
YIJICBOAOB,  JIMIIUJIOB,
OCTKOB B  KIIETKE W
OpraHu3Me. Hx
byHKIIUN B
PKU3HEIEATEIIbHOCTH
KJIETKH
Crpoenue kietku  [CTpyKTypHble  4YacTH |[M3yuuth  QyHKIUH Paznuuate  ocHOBHblIE 4acTH  |[{udpoBoii
KJIICTKH: MCM6paHa, OpPraHOUZIOB KIJIETOK, kiaeTkd. Ha3piBaThb U OOBACHSITH MHUKPOCKOII
A7pO, IHUTOIUIA3MA C  |gridpuTH X CYLIECTBEHHBIE TIPU3HAKUA BCEX  |TOTOBLIC
OpraHOHIAMH U | iauTebHELC qacTel  KIEeTKH. CpaBHHBaTE, MUKPOPENapaThi
BKJTIOUCHUSIMHU. 0COOEHHOCTH KJIETOK PacTeHUi
OCOOEHHOCTH.
OpraHousipl KJIETKH U U JKUBOTHBIX
uX (OyHKIIHH Briaensts u Ha3bIBaTh
MeMOpaHHBIC " CYIIIECTBEHHBIE MPU3HAKU
HeMeMOpaHHBIC CTPOCHHUSI OPraHOUIOB.
OpraHoIb, PazniuaTh OpraHOMIbI KIETKH Ha
OTIMYUTEITLHBIE 1(f))I/I60}IHKe ydeOHHKa.
BSICHSITD KLU OTJIEIBHBIX
0COOEHHOCTH ux bynn 8
OpTraHOH/IOB B
CTpOCHHUSI ¥ PYHKITUN
PKH3HEIEATETbHOCTH




PasmHOXeHHE PasmHOXEHME KIETKM [3yduTh 1 XapakTepu3oBaTh 3HadeHHE pas- [{udposoii
kier- Ku W eé [IYT€M  JEICHUS  — pKU3HEHHBIH — [IUKI MHOXXCHHA KIICTKH. MUKPOCKOII
pKM3HEHHBIH i [001Iee CBOHCTBO |comaTmueckoii CpasHuBaTh  JIENCHUE  KICTKH  yroroBpie
IJICTOK KJICTKH Ha MIpUMEpe IPOKApHOT M OYKApHOT, ACTATE i\pyynonpenapaThl
OTHOKJIETOYHBIX u BBIBOJIBI HA OCHOBE CPaBHEHHUSL.
MHOTOKJICTOYHBIX JIOTATHIXCH TIACTOK OmnpenemnsaTh MOHATUS «MUTO3» H
OpPTraHU3MOB. KOpetlka JyKa «KJICTOYHBII IIVKITY.
Knerounoe nenenue y DduxcupoBatb pE3yJIbTAThI
[IPOKAPUOT — JEJICHUE HaOMoeHul,  (opMyJIHpOBaTh
KJICTKH HaJIBOE. BBIBOJIBI.
Jlenenue  KJIETKH Yy Cobnronate mpaBuia pabOTHI B
PYKapHOT. Murtos. KaOuHeTe, oOpareHus c
Dazbl MHUTO3A. imabopaToOpHBIM 000PYI0BAHUEM
DKu3HenHbIin UKII OO0BACHITE MEXaHNU3M
KIICTKH: unrepdasa, pacripesienieHus
MHTO3. Pa3nenenue HACJIEICTBEHHOTO Marepuana
KJIETOYHOTO MEXIy  ABYMS  JOYEPHUMH
COJIEP’KMMOT0 Ha JBe KIETKAMH Yy  TPOKApHOT M
TOYepHUEe KIETKH. HYKapHOT.
JlaGopatopHas paboTa HaspiBaTh ¥ XapakTepu3oBaTh
No 2 CTaJUH KJIETOYHOT'O IIUKJIA.
(PaccmatprBanie Habmonate u OIUCHIBATh
MIKpOTIPENapaToB ¢ NeNsAIrecss KJIETKH MO TOTOBBIM
e ITSIIMECST MUKpOITperaparam.
KJICTKaMI»
2 . 3aKOHOMEPHOCTH >KU3HU Ha OPraHU3MEeHHOM ypoBHe (17 u)
baktepuu u Bupycel [Paznoobpazue  ¢opm [M3yuutsb 1 Beiaensate cymecTtBeHHble  [[ludpoBoit
OpPraHU3MOB: CYLIECTBEHHBIE MPpU3HAKK bakrepui, MUKPOCKOII u
OJTHOKJICTOYHEIE, MpPU3HAKA HaHOOAKTEPHH U BUPYCOB. rOTOBBIC
MHOTOKJIETOYHBIE M |0aKTEpHii, O6bsicHATb  (Ha  KOHKPETHBIX  hniyponperapatsr
HEKJIETOUHBIE. uuaHoOakTepuii U HpHMeanX) CTPOCHHC M SHAUCHAC  Gaxrepnit,
bakTepuu KaK |[BUPYCOB OaxTepui, —IMAHOOAKTEPUH M |ya6onaroproe
OTHOKJIETOUHBIC BUpYCOB.  PaccmaTpusath  u 060pyI0BaHNE
nosiiepHbIe O0BACHATH 1o PUCYHKY  Inng dukcanmm n
OpraHu3Mbl.  BHpycH yaebHuKa nporece
KaK HEKJICTOYHAS




bopma KHU3HH.
OTINYATENbHBIE

0COOCHHOCTH OakTepuil MMPOHUKHOBEHHUS BUPYCa B KJIETKY U |[OKPAIIUBAHUS
1 BUPYCOB. 3HaueHue Cr'0 Pa3SMHOXCHUA. 6aKTepHﬁ 110
OakTepuil U BUPYCOB B [IpuBoUTH npumepst  ['pamy
pupoe 3a00JICBaHHUN, BBI3BIBAEMBIX
OaKTEepUsIMU U BUPYyCAMHU
PacTurenbHbIN ['naBHBIE CBOMCTBA |YTIIyOUTH u Broiienars u 0006mates  [[ludpoBoit
OpraHu3M H  €ro paCTeHHﬁZ 0000111aTh CYLICCTBCHHBIC INpU3HAKU  MHUKPOCKOII U
0COGERHOCTH ABTOTPO(HOCTH, CYLLECTBEHHBIE pAaCTEHUH M PACTUTEIBHOW [FOTOBBIE
HECTIOCOOHOCTh K npusmaku  pacTemmii KJIETKH. MUKpOIIpenaparsl,
AKTUBHOMY n pacTHTEBHOMH XapakTepu3oBaTb ~ OCOOEHHOCTHU [1abopaTopHOE
MepeIBUKEHUIO, MPOIIECCOB  KU3HENEATEILHOCTH [000py0BaHUE
[Pa3MeIleHre OCHOBHBIX [ICTKH. PACTEHUW: TMTaHUS, JBIXaHUS, [IJIS
gacTeli — KOpHS | (boToCuHTE3a, pA3MHOKEHHUS. MPUTOTOBJICHUS
mobera — B JBYX CpaBHHMBaATh 3HAY€HUE TIOJOBOTO [BPEMEHHBIX
Pa3HbIX cpenax. 12§ Oecroynoro CIoco00B  [MHKpPOITPEITapaToB
OcobeHHOCTH [Pa3MHOKEHHUS PACTEHUM, JaenaTh
[PACTUTEIHHON KIIETKH: BBIBOJIbl HA OCHOBE CPABHEHUSI.
MPUHAIC)KHOCTh K OOBACHATH POJIb PA3TUIHBIX
PyKapuoTaM, HaJIu4ue [PACTEHUH B KU3HH YEJIOBEKA.
KJICTOYHOU CTEHKHU, [[puBOIUTH IIPUMEPHI
[UIACTUA W KPYHHBIX HMCTIOIb30BaHUS YeJIOBEKOM

Bakyosieli.  CriocoOsl
Pa3MHOXKCHUS
[PACTEHHI: TOJOBOE U
Oecronoe.
OcobenHocTH
MOJIOBOTO

A3MHOXXCHHA.

[pa3HbIX CMOCOOOB Pa3MHOKEHUS
PacTeHU B XO34lCTBE U B
[pUpoie




THnb becrnoyoro
[Pa3MHOXKCHHS
BEreTaTUBHOE,
criopamu, JIeJICHUEM
KJIETKH HAJIBOE

[{apcTBO TpUOOB.
JInmaiHuKy

['pubbI, UX CXOICTBO C
IPYTUMA
DYKApUOTUYECKUMU
OpraHu3sMaMu —

JlaTb
XapaKTEPUCTUKY
CYIIIECTBEHHBIX
MMPU3HAKOB CTPOCHHUS

134

BI;II[CJ'I?ITI: U XapaKTCpU30BaThb
CYIICCTBCHHBIC IMPU3HAKH
CTPOCHHA n IIpoueccCcoB
PKU3HEACATCIBHOCTH

[{udposoit
MUKPOCKOII U
TOTOBBIE




TTUTITA
[PACTUTEIBHOSTHEIE,
XUIIHEIE,
[apa3suTUYECKUE,

magaJlbIIUKKW, BCCAOAHBIC

YCIIOBUM W TIOCTPOWKHM  KUJIMIILL
PKUBOTHBIMU

[PACTCHHUSIMH U [IPOIIECCOB rpu0OB W JIMIIAMHUKOB  HA|MHKPOIPEIapaThl
PKHBOTHBIMHU — M pKU3HEenesITEIbHOCTHU KOHKPCTHBIX IpUMEpax. FpI/I60B,
OTIINYNE oT HUX. 'ouGoB 1 CpaBHHMBaATh CTPOCHHE TPUOOB cO [repOapHBIi
Cneuun(bnqecm/le I CTPOCHMEM PACTEHMWH, KHBOTHBIX MaTepHa
CBOWCTBa rpuOoB. U JIMIIAHHUKOB, JIENaTh BBIBOABL. |[FPUOOB U
MHuoroo6pasue u XapakTepu3oBaTh 3HAYCHHMEC |THIIAitHIKOB
3HAUCHUE rpuboB: rpu0OB W  JIMIIAHHUKOB  JUIA
MJICCHEBBIX, MIPUPOJIBI U YETOBEKA.
IUTSITIOYHBIX, OTMeyaThb ONACHOCTh SIOBUTHIX
MmapasuTHICCKUX. FpI/I60B U HEOOXOAMMOCTh 3HAHUS
JInmaiHuku KaK paBui coopa rpu0OB B pUPOJIE
0CcOoOBIe
CHUMOMOTHYECKUE
OpTaHU3MBIL; ux
MHOT000pa3ue u
3HAYCHHE
DKUBOTHEIN OcobeHHOCTH Bergenuts u Bre1aeadaTs Hu 0000marse [BnaxHbie
OpraHusM U ero PKABOTHBIX 00001IUTh CYIICCTBCHHBIC NPpU3HAKU  mpenapaTsl
0COOEHHOCTH OPTaHN3MOB. CYIIECTBEHHBIE CTpOCHHUA 1 HPOLECCOB  prpBOTHBIX
MPUHAIICKHOCTD K pH3HaK’ CTPOCHHS 1 PKH3HE/ICATENBHOCTH  JKHBOTHBIX. a1y
DyKapuoTam, Hao6mronate u OTIMCBIBATh
MPOIIECCOB THUITOB
reTepoTpoHOCTS, IMOBEJICHNE KUBOTHBIX.
PKU3HEICSITCIIBHOCTH
CIIOCOOHOCTh K HaspiBaTh KOHKpETHBIE MPUMEPHI
AKTHMBHOMY PKUBOTHBIX Pa3IMYHBIX JUKAX JKUBOTHBIX M
MepeIBIKESHUIO, HanOoJee pacipocTpaHEHHBIX
3a00Ta O TIOTOMCTBE, JIOMAllIHUX JKHBOTHBIX.
nocrpoiika KHITHTIT OOBSICHATD pOIb  Pa3IUYHBIX
(ruésn, wop). Jlenenue PKUBOTHBIX B JKH3HHU YEJIOBEKA.
XapakTepru3oBaTh CHOCO0bI
PKUBOTHBIX o
IMUTAHHS aCCeIICHHS
crroco0aM  IOOBIBaHUS > p >
MEePSKUBAHUS  HEOJIaronpHUsITHBIX

5 . 3aKOHOMEPHOCTH B3aMMOOTHOIIICHUI OpraHU3MOB U cpebl (15 1)




VcioBus XU3HA HA
3emie

Cpensl KUZHU
OpraHU3MOB Ha 3emJe:
BOJIHAS,
HA3eMHOBO3/yIIHAS,
[MOYBEHHAS,
OpraHu3MeHHasl.
VcaoBus Xu3HA
OpPraHU3MOB B Pa3HBIX
cpenax.
OKOJIOTUYECKHE
(hakTOopHI:
a0HoTHYECKUE,
OMOTHYECKHE U
aHTPOTIOTEHHBIE

Hatb
XapaKTEePUCTUKY
OCHOBHBIM Cpelam
KU3HU

Boimenars u  XapakTepu3oBaTh
CYIIECTBEHHBIE TPU3HAKU CpE.l
JKM3HM Ha 3eMiie.

Ha3siBaTth XapaKTEepHbIC
MPU3HAKK OPraHu3MOB —
oOuTareneu 9THX cpen
JKU3HU.

XapakTepru3oBaTh Y€pThI
MIPUCIIOCOOICHHOCTH OPTaHU3MOB
K CpeJie MX OOUTaHUSI.
Pacnio3naBath 1 XapakTepu3oBaTh
IKOJIOTHYECKHE (PaKTOPHI CPEIbI

Hudposas
nmabopaTopusi 1o

9KOJIOTUH
(matumk
MYTHOCTH,
BJIQKHOCTH,
pH,
YIIIEKHCIIOTO
raza u
KHCJIOPO/Ia)
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DKOJIOTUYECKUE
pOOJIEMBI B
orocoepe.
OxpaHa IpupoIbl

O0001menue paHee
M3Y4eHHOTO Marepuaa.
OTHOIIEHUE YeNIOBeKa K
pupoJe B  HCTOPUU
YEeIIOBEYECTBA.
[IpoGnembr  Ouochepsr:
MCTOLIEHUE MPUPOTHBIX
[PECYPCOB, 3arpsi3HEHHUE,
COKpAIICHHE
OHOJIOTMYECKOTO
[pa3HOOOpa3usi.
Periienune
PKOJIOTHYECKUX
npoOiieM  Ouocdepsr:
parrioHaIbHOE
MCTIOJTb30BaHUE
[pecypcos, OXpaHa
[IPUPOIbI, BceoOIee
PKOJIOTHYECKOe
oOpazoBaHue
HACCIICHUS.
JlabopaTopHas pabota
Ne 6

«OrneHka Ka4yecTBa

OKpYKaIOIIe Cpeabh)

BbISIBUTH OCHOBHBIE
PKOJIOTUYECKUE
POOIIeMBI
orochepsl.
[IpoBecTn
KauecTBa
OKpY>Karolen
Cpelibl.

OIICHKY

BbigensaTh W XapaKTepH30BaTh
[PUYHHBI IKOJIOTUIECKUX
rpoOiem B ounochepe.
[Iporno3upoBarb MOCJIEACTBUSA

VCTOLICHUS ITPUPOIHBIX PECYpPCOB

U COKpallleHHUs OHOJOrHYecKOro
[pa3HOOOpa3usl.

OOcyxnatb  Ha  KOHKPETHBIX
npuMepax HKOJIOTUYECKUE
npo0JIeMbl CBOEr0 peruoHa M
orocdepsl B LIETIOM.
ApPryMEeHTUpPOBATh
HEO00X0IMMOCTh 3aIIHUThI
OKPY’Karolllel cpelpl,

COOTIOACHHUSI paBui
OTHOWIEHUS K )KUBOW M HEKUBOM
[IPUPOLE. BBt u
OLICHUBATh CTETEHb 3arpsi3HEHUS
[TOMEILECHHM.

DUKCUPOBATH pEe3yNbTaThI

HaAOJIIOICHNUH U JIeN1aTh BHIBOEI.
CobmronaTe mpaBuiia pabOTHl B
KaOuHeTe, oOparnieHus c
1abopaTOpHBIM 000PYJOBaHUEM

Ludposas
mabopaTtopus 1O

HKOJIOTUN
(maTuuk
BIIAKHOCTH,
YTJIEKHCIIOTO
raza U
KHCIIOPOJIa)







