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IMosicHuTeABbHAA 3alIMCKA

Pabouas mporpamma Mo XWUMUHW JJIT OCHOBHOM IIIKOJIBI COCTaBlIeHa Ha OCHOBe (DyHIaMEHTAIBHOTO Spa COAEPKaHUs OOIIETO
oOpa3oBaHus, TPEOOBaHWM K pe3yabTarTaM OCBOCHHS OCHOBHOW 0OOpa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHWS,
MPENCTaBICHHBIX B DenepaabHbIM TOCYIaPCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE OOIET0 00pa30BaHMsI BTOPOTO IMOKOJICHHUS, IPUMEPHOMN
MpOorpaMMbl OCHOBHOTO 0OIlleT0 00pa30oBaHUs MO XUMHUHU. B Hell y4UTBHIBAIOTCS OCHOBHBIE WJIEH TOJIOKEHHUSI MPOrpaMMbl Pa3BUTUSI U
dhopMUpOBaHUS YHHBEPCAJIbHBIX YYCOHBIX JEUCTBUM IS OCHOBHOIO OOIIEro oOpa3oBaHMs, COONIOIAETCS MPEeMCTBEHHOCTh C
IPUMEPHBIMU MTPOTpaMMaMi Ha4aJIbHOTO OOIIEro 00pa3oBaHus.
JlaHHasi TporpaMMa KOHKPETH3HPYET COJIep)KaHWe CcTaHjapTa, MAa€T pachpenelieHHue ydeOHBIX dYacoB II0 pasaeiaM  Kypcea,
MOCJIEIOBATEIBHOCTh M3YYCHHUSI TEM W Pa3eioB ¢ YYETOM METaNpeIMETHBIX W MPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro Impoliecca,
BO3PACTHBIX OCOOCHHOCTEH yUaluxcsl.

HopMaTuBHBIE JOKYMEHTbI

[Iporpamma no yueOHOMY NMpEAMETY XUMUSI COCTaBICHA B COOTBETCTBHUH CIICAYIOIIMX HOPMAaTUBHBIX IOKYMEHTOB:

¢ denepaabHBIMU HOPMATUBHBIMU aKTAMU:

- ®denepanbHbiii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccuiickoit @eaepanuny (C MoCIeAyIOMMUMI U3MEHEHUSIMH );
- [Tpuka3 MunucrepctBa nmpocsenieHus: Poccuiickoit @eaepannu ot 31.05.2021 Ne 286 «O6 yTBepxkaeHUM (eaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTa HaYaIbHOTO 00111er0 00pa3oBaHus (C MOCIEAYIOIIMMHI U3MEHEHUSIMH );

- [Tpuka3 MunuctepctBa mpocsenienus: Poccuiickoit ®eneparmu ot 31.05.2021 Ne 287 «O06 yrBepkaenun dheaepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHusy (C MOCIEAYIOMUMHI H3MEHEHUSIMH );

- [Tpuka3 MunncrepctBa o6pazoBanus u Hayku Poccuiickoit @eaepannu ot 17.12.2010 Ne 1897 «O06 yTBepxkaenun dheaeparibHOro
rOCyIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa3zoBaHus» (C MOCIEAYIONUMU U3MEHEHUSIMU);

- [Tpuka3z Munnpocenienus Poccun ot 18.05.2023 Ne 372 «O0 yTBepxkaeHuu penepaibHON 00pa3zoBaTeIbHON TPOrpaMMBbl
HavyaJIbHOTO 0011ero oopazoBanus» (nanee - ®OIT HOO);

- [Tpuka3z Munnpocenienus Poccuu ot 18.05.2023 Ne 370 «O06 yTBepx)aeHuu penepaibHOi 00pa3oBaTeIbHON TPOrpaMMBbl
OCHOBHOTO 00111eT0 00pazoBanus» (nanee - ®OIT O00);

- [Tpuka3 Munucrepctsa npocsenienus: Poccuiickoit ®enepaunu ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opranuzanuu u
OCYULIECTBIIEHUSI 00pa30BaTEIBHON EATETLHOCTH IO OCHOBHBIM 0011€00pa30BaTeIbHBIM IIporpaMMaM - 00pa3oBaTeNIbHBIM IIpOrpaMmMaM
Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIET0 M CPETHETO O0IEro 00pa3oBaHus» (C MOCAEAYIONUMA U3MEHEHUSIMU );

paboT»;

- nucbMo Munnpocsemieaus Poccun u Pocodpuamzopa or 06.08.2021 Ne CK-228/03, 01-169/08-01 «O nanpasiennn PekoMmengariuii
JUTSI CHCTEMBI 00111eT0 00pa30BaHus 110 OCHOBHBIM MOAX0AaM K (hOPMHUPOBAHUIO rpaduKa MPOBEICHUS OIEHOYHBIX MPOIIEYP B
oOuieoOpa3oBaTenbHbIX opranuzanusix B 2021/2022 yueOHoM romy»;

- nucbMo Jlemapramenta oopazoBanus Bonoroackoit oomactu ot 19.04.2023 Ne ux.20-3570/23 «Pexomennanuu mo coOCTaBICHUIO
rpaduka OLIEHOYHBIX MPOLEAYPY;



- nucbMo Jlemapramenta oopazoBanus Bonoroackoit odmactu ot 26.06.2023 Ne ux.20-5801/23 «O HanmpaBieHHH METOIUYECKUX
PEKOMEHJALNMN 110 OPTaHU3ALNH TEKYIIEW U IPOMEKYTOUYHOM aTTECTALINY;

- YHuBepcalibHble KOIU(UKATOPHI AJI MPOLEAYP OLEHKH KauecTBa 00pa30BaHMs [Tl UCIIOB30BaHUs B (eiepaibHbIX U
PETHOHABHBIX MPOIEAYPAX OLIEHKH KauyecTBa 00pa3oBaHus, 0100peHBI pelieHneM (heaepanbHOro yueOHO-METOAMYECKOTO0 00BEIUHEHUS TIO
obmemy ob6pazoBanuto (mpotokon ot 12.04.2021 . Nel/21).

[Iporpamma npenmera «BBefeHue B XUMUIO» JJisl 7 KJlacca COCTaBlieHa Ha ocHoBe aBTopckoi mporpammbl O.C. T'abpuensina u WU.I.
OctpoymoBa (IIporpamma kypca xumun st 7 kiacca./O.C. 'abpuensn, ' A. Hlunapesa/.-M.: Ipoda 2017). Takxke npu cocTaBICHUU
nporpamMmbl ObUIO HCHOJB30BaHO MeToaudeckoe mocoOue K mponeaeBTuueckomMy Kypey /"Xumus. Bpoansiii kype. 7 kiacc/"O. C.
I"abpuensn, I. A. lllunapesa. M.: [Ipoda.

MecTo npenMera B y4eOHOM IUVIAHE

Ha usydenue nponeneBTuueckoro kypca xumuu orsogutcs 0,5 4 B Heznemto, Bcero 17 4. B Tom uncne - 4 npakrndeckux 3aHsaTus U 1
KOHTpOJIbHAas paborta.
B cucreme ectecTBEeHHOHAy4HOTO 0Opa30oBaHMsI XUMHUS KaK Y4€OHBIM MpEeAMET 3aHUMAEeT BaXKHOE MECTO B MO3HAHUU 3aKOHOB IPUPOJIBI,
(GopMUpPOBaHUU HAyYHOH KapTUHBI MHpa, CO3JAHUM OCHOBBI XMMHUYECKUX 3HAHHM, HEOOXOJUMBIX JJIsi NOBCEIHEBHOM KHM3HM, HABBIKOB
3I0pPOBOTO U OE30MacHOrO JJIsl YeJIOBEKAa M OKPYXKAIOIIEeH ero cpeibl o0pas3a *KHU3HHU, a TAKKE€ B BOCIIUTAHUU SKOJOTUYECKON KYJIBTYpBHI.
[TooToMy wu3ydeHHe mpeaMeTa OCHOBAHO Ha MEXKIPEAMETHBIX CBiI3ax ¢ mnpeameramu: «buonorusy, «leorpadus», «ctopusy,
«JIuteparypa», «Maremartukay, «Pycckuit s3b1k», «OU3nKay.
N3yuenue npeamera Beaercs no yueOHuKy «Xumust. BBonusiii kype. 7 kinace» O. C. I'abpuernsn, U. I. Octpoymos, A. K. Axiebunun M.:
Hpoda, 2014 r.

N3y4yeHue XuMHH B OCHOBHOM IIKOJI€ HATIPABJIEHO HA JOCTH/KEHHUE CJIeTYIOUINX Lesei:

* OCBOEHUE BAKHEWIINX 3HAHNUH 00 OCHOBHBIX MOHATUSIX U 3aKOHAX XUMHUH, XUMUYECKON CUMBOJIUKE;

* OBJIQJleHMEe YMEHUSIMH HaOI0aTh XUMHUUYECKUE SBIICHUS, MPOBOJIUTh XUMHUYECKUN SKCIIEPUMEHT, MPOU3BOJAUTH PACUEThI HA OCHOBE
XUMUYECKHUX (hOPMYIT BEIECTB

* pa3BUTHEe TIO3HABATEIIPHBIX MHTEPECOB M HMHTEIUICKTYaJbHBIX CIHOCOOHOCTEH B MPOIECCe MPOBEACHUS XMMHUYECKOTO JKCIIEPUMEHTA,
CaMOCTOSITEIIbHOTO IPHOOPETEHHMSI 3HAHUN B COOTBETCTBUU C BO3HUKAIOIINMHU KH3HEHHBIMHU TIOTPEOHOCTIMH;

* BOCIMTAHUE OTHOIICHUS K XUMHUH KaK K OTHOMY U3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIe4eI0OBEeYeCKOn
KYJIBTYPBI;

* IPUMEHEHHUeE MOJYYEeHHbIX 3HAHMH U YMeHU 711 0€301MacHOTO MCIOIb30BaHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CETbCKOM XO3SMCTBE U
Ha TPOW3BOJACTBE, PEIICHUS MPAKTUYECKHX 33Ja4 B TMOBCEIHEBHOW JKU3HM, MPEAYNPEKACHUSA SIBICHUM, HAHOCSIIUX BPEH 310POBBIO
YeJIOBEKA U OKPYKAIOLIEH CpeE.

3agauu:



1. @opmMupoBaTh 3HAaHUE OCHOBHBIX NOHITHI U 3aKOHOB XUMUU;
2. BocnuTeiBaTh OOIIEYEIOBEUECKYIO KYIBTYPY;
3. Yuutp HaOIIONaTh, IPUMEHSTH MMOJIYYCHHbIC 3HAHHSI Ha TIPAKTHKE.

Pe3yabTaThl 0CBOEHUSA Y4€OHOI0 MpeaMeTA.

JIMYHOCTHBIMH Pe3y/IbTATAMHU U3YUCHHUS TIpeaMeTa « XUMUs» B 7 KJ1acce sIBISIOTCS:

[J[JBocnuTaHNE POCCUUCKON Tpa)KJaHCKOW HIEHTUYHOCTH: MATPUOTU3MA, YBaKeHUs K OTE4EeCTBY, UyBCTBa OTBETCTBEHHOCTH W J0JITa
nepen PoguHol, ToploCcTH 32 pOCCUIMCKYI0 XUMHYECKYIO HAYKY;

[J[JpopMupoBaHre MOTUBALIMM K OOYUYEHHUIO U IlIeJICHANPABJICHHON MO3HABaTENbHOU JeATeIbHOCTH, TOTOBHOCTA M CIHOCOOHOCTHU
00y4Jaronuxcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHHMIO;

1) ¢popMupoBaHre OCO3ZHAHHOTO, YBOKHUTEIHHOTO U JOOPOXKENaTeIbHOIO OTHOIIEHUS K JPYTroMYy YeJIOBEKY, €ero MHEHUI0, MUPOBO33PEHHUIO,
TOTOBHOCTH BECTH JUAJIOT;

[J[Jpa3BUTHE ICTETUYECKOTO CO3HAHUS, TBOPUYECKOH NeATeIbHOCTH, ()OPMUPOBAHHUE HPABCTBEHHBIX YYBCTB M HPABCTBCHHOTO IOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOIO OTHOIICHUSI K COOCTBEHHBIM MOCTYIKAM;

[J[JycBoeHHe IpaBUJI O€30IIaCHOTO MOBEICHMS B UPE3BbIUAWHBIX CHUTYAIHSAX, OCO3HAHHE HEOOXOMMMOCTH 3aIlUThI OKPYKAfOIIeH cpeanl U
(hopMupoBaHUE IEHHOCTH 3I0POBOTrO U 0€30MacHOr0 00pasa KU3HH;

[1lpopmupoBaHrEe OCHOB COBPEMEHHOM XUMHUKO-IKOJIOTHICCKON KYJIBTYPhI M MBITTUICHHSI KaK YaCTH DKOJIOTHICCKOU KYJIBTYPHI.
MeTanpeaMeTHBIMHU PE3YJIbTaTaMU SIBISIOTCS:

[J[Jucnoyib30BaHWE YMEHUN U HABBIKOB Pa3IMYHBIX BUJIOB MO3HABATEIbHON JESTEILHOCTH, MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUS
(cucTeMHO-UH(POPMAIIMOHHBIM aHAIN3, MOJICIMPOBAHUE) JIJIS1 U3YUCHHUS PA3IMYHBIX CTOPOH OKPY KarOIIeH 1eHCTBUTEIBHOCTH;
[J[Jucnoyiib30BaHWE OCHOBHBIX WHTE/UICKTyaJIbHBIX oOmepanuii: QopMynupoBaHue TUMOTE3, aHaliu3, CpaBHEHHUE, 0000lIeHue,
CHCTEMAaTH3allKsl, BBISBIICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB;

[J[JyMeHMe TeHepupoBaTh UJICU U ONPEALNITh CpeicTBa, HEOOXOAUMBIE JISl UX pealu3alluu;

[J[JyMeHue onpeaensTh LeJid U 3aJadd JeITeIbHOCTH, BEIOUPATh Cpe/ICTBA peasii3allii 1IeJIU U MPUMEHSTh UX Ha MPaKTUKE;
[J[Jucnoyib30BaHKEe Pa3IMUHbIX UCTOUHHUKOB JIJIS TTOTYYSHHS] XUMUYECKON HH(POpMaIIUH.

IIpeaMeTHBIMHU pe3yIbTaTaMU SIBJISFOTCS:

[JJmoHMMaHue POJIM XUMHH B )KU3HH YeJIoBeKa M 00IecTBa, )KUBOH U HEXKUBOU IPUPOJIE;

[J [ dopMupoBanHye IEPBOHAYAIBHBIX MPEACTABICHAM O BEIIECTBAX, UX MPEeBPaIIeHUIX U IPAKTHIYSCKOM IPUMEHEHUH;

[J[JoBnageHne MOHSITUHHBIM allaparoM XUMUW: XUMAYECKUH 2JIEMEHT, aTOM, MOJIeKyia, OTHOCUTEIbHAs aTOMHAsI U MOJIEKYJIIpHasi MaccChl,
BEIIECTBO, PU3UYECKUE U XUMUYECKHUE SIBJICHUS, XUMUYECKasl peaKIus;

[J[BnafmeHre CUMBOIUYECKUM SI3bIKOM XUMHU: CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB, (POPMYJIbI XUMUYECKUX BEIIECTB;

[J[Joco3HaHue OOBEKTHMBHON 3HAYMMOCTH OCHOB XMUMHUYECKOW HayKM Kak oO0JIaCTM COBPEMEHHOT0 eCTECTBO3HAHUS, XUMHYECKUX
MPEBPAILICHUN HEOPTaHUYECKUX U OPraHNYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOW W HEXXUBOMW IMPUPOJIBI;



[1[JoBnaneHre OCHOBaMU XMMHYECKOW T'PAaMOTHOCTH: CIIOCOOHOCTHIO aHAM3UPOBATh U OOBEKTUBHO OIICHWBATH KM3HCHHBIC CUTYAIIWH,

CBSI3aHHBIE C XUMHEW, HaBbIKAMH O€30IacCHOTO OOpalIeHHsT C BEIIECTBAMH, HCIIOIB3YEeMbIMH B IIOBCEIHEBHOW >KU3HU; YMEHUEM

aHAJM3UPOBATh U IJIAHUPOBATH SKOJIOTUYECKN O€30MacHOe MTOBEICHHUE B LIEISIX COXPAHEHUS 310POBbS M OKPYKAIOIIEH Cpepl;

[1JmproOpeTeHre OMbITa UCIOIb30BAHHS PA3IMYHBIX METOIOB M3Y4YEHUS BEIECTB: HAOMIONEHHS 3a UX MPEBPAICHUsIME TIPU POBEICHUU

HECJIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCIIOIB30BaHUEM JIAOOPATOPHOTO 000PYIOBAHUS U IPUOOPOB;

e popMupoBaHUE MPEACTABICHUI O 3HAYCHUW XUMHYECKOW HAyKH B PEIICHUH COBPEMEHHBIX JKOJIOTHUECKUX MPOOJIEM, B TOM YHCIE B
MPETOTBPALICHUN TEXHOTEHHBIX U SKOJIOTUYECKHUX KaTacTpod.

Ilnanupyemble pe3yabTaThl H3y4YeHUs1 Y4eOHOIO nmpeaMera

BbinycKHMK HAYYHTCH:

[1[onuchIBaTh CBOKMCTBA BEILIECTB, BHIJEIAS UX CYIIECTBEHHBIE PU3HAKY;

[J[]xapakTepru30BaTh BELECTBA [10 COCTABY U CBOMCTBAM, yCTaHABIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U MEXKY JTaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

[ lpacKpbIBaTh CMBICJ OCHOBHBIX XUMHYECKUX MOHITHH «aTOM», «MOJIEKYIA», «(XXUMHUUYECKUH IIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE
BEILECTBOY», UCIOIb3Yys 3HAKOBYIO CUCTEMY XUMUH;

[1Ju300paxarh COCTaB MPOCTEUIINX BEIIECTB C TOMOILBIO XUMUYECKUX (POPMYIT;

[1[]BBIYMCIATH OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO MacCy BEIECTB, a TAK)Ke MAaCCOBYIO JOJI0 XUMUYECKOTO JIEMEHTa B COSAMHEHUAX IS
OLICHKHU UX MPAKTUYECKON 3HAYMMOCTH;

[1[10OBACHITH CYyTh XMMUYECKHUX POLECCOB U UX NPUHLUIHNAIBHOE OTIINYKE OT (PU3UUECKUX;

[ /Ha3bIBaTh MPU3HAKK U YCIOBUS MPOTEKAHUSI XUMHUYECKUX PeaKLMii;

[ [IBBIABIIATE B IIPOLIECCE DKCIIEPUMEHTA IIPU3HAKH, CBUAETEJIbCTBYIOLIUE O MPOTEKAaHUU XUMHUECKON peaKLnu;

[J[JIpUrOTOBIATH PacTBOPHI C ONPENEIICHHON MacCOBOH J10JIel paCTBOPEHHOTO BELIECTBA;

[1JIpoBOIUTH HECJOXHBIE XMMHUYECKHE OMNBITHI M HAOMIONEHUs 3a W3MEHEHHSIMH CBOWCTB BELIECTB B Mpoliecce MX MpeBpalleHHi;
coOroaTh npaBuiia TEXHUKH 0€30MaCHOCTH IIPU MPOBEACHUH HAOIIOIEHNUN U ONBITOB;

[1JOpOBOAUTH CaMOCTOSITENBHBIM MOWCK XUMUYECKOW HH(OPMAIMU C UCHOJIb30BAaHMEM pPAa3IUYHBIX UCTOUYHUKOB (HAYUHO-TIOMYIISPHBIX
U3JIaHU, KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHeTA);

®1ICTI0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JIJIs1 00paboTKHU UH(pOpMAIUH.

BbInyCKHHMK NMOJYYHT BO3MOKHOCTh HAYYUTHCH:

[ lrpaMmoTHO 0Opalarbes ¢ BellecTBaMy B TOBCEIHEBHOM JKU3HMU;

[1[Joco3HaBaTh HEOOXOAMMOCTH COOIIOAEHUS MPABUIT FKOJIOTUUECKH 0e30M1acHOro MOBEACHUsSI B OKpYXkKatollel MpUponHOil cpene;
[1[Jucnonb30BaTh NPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MPHU BBIMOIHEHUN TBOPUYECKUX MPOEKTOB MOCBSILIEHHBIX OTKPBITUIO U
IIPUMEHEHUIO BEILIECTB;



[1[Jpa3BuBaTh KOMMYHUKATUBHYIO KOMIETEHTHOCTb, UCIIONb3Ys CPEACTBA YCTHON U MUCbMEHHON KOMMYHHUKALIUK [IPU paboTe C TEeKCTaMu
yueOHUKa U TOTIOTHUTEILHON JIUTepaTypoOi, ClIPaBOYHBIMU TAOIUIIAMHU, TPOSBISATH TOTOBHOCTH K YBRKEHUIO HHOM TOUKU 3pEHUS IpU
00CYyXJIEHUU PE3yIbTATOB

BBIIIOJIHEHHOM paOOoTBHI;

[1[]oOBEKTUBHO OLIEeHUBATh NH(OPMAIMIO O BELECTBAX U XMMHUYECKUX IMPOLeccax, KPUTUUECKH OTHOCUTHCS K IICEBIOHAYYHOM
UH(pOpMAaIH, HeA0OPOCOBECTHON peKIaMe, KaCatoLECsl UCIIOIb30BaHUs Pa3IMUHbIX BEIIECTB;

[1[lco3HaBaTh 3Ha4YE€HUE TEOPETUUECKUX 3HAHUM JIJIs1 IPAKTUUYECKON eATebHOCTH YeJI0OBEKa;

[ pa3BuBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIITyOJeHUsl 3HAaHUI 00 UCTOPUM CTAHOBIICHHS] XUMHUYECKO HayKH, e
OCHOBHBIX MTOHSTHM, @ TAK)KE O COBPEMEHHBIX JOCTHKEHUSAX HAYKU U TEXHUKH.

OO0mas xapakTepucTHKA y4e0HOI0 NpeaMeTa.

W3ydenne Kypca XUMUU B 7 Kjacce€ TOTOBHUT YYAIIUXCS K BOCIPHUATHIO HOBOTO TpeaMeTa, 0azupyeTcs Ha W3YYCHUH BEIICCTB U

XUMUYECKUX MPOIIECCOB, 3HAKOMBIX IIKOJIbHUKAM W3 MOBCEAHEBHOW >KM3HU, ¢ MUHHUMAJIbHBIM HCIOJIb30BAHUEM XHMHUYECKUX (OpMYI,
ypaBHEHUH, peaKIiil 1 pacueTHBIX 3a7ay.
Kypc moctpoeH Ha ujee peaiu3allid MEXIPEIMETHBIX CBSI3€M XUMHHM C JPYTMMH €CTECTBEHHBIMU JTUCIUIUIMHAMH, BBEJICHHBIMU B
oOyueHHEe paHee WU MapajUIeIbHO C XMMHUEH, a MOTOMY IO3BOJISIET aKTyalM3UpOBaTh XUMHUUYECKUE 3HAHUS y4alluXCs, MOJyYeHHbIE Ha
ypOKax TPHUPOIOBEACHUS, OHMOJIOTHH, Teorpaduu, (U3WKH W IPYyrux HAayK O MpUpone. B pesynbraTe yMEHBIIAETCS TCHUXOJIOTHYCCKAs
Harpy3ka Ha y4aluxcs C MOSBICHUEM HOBBIX MpeAMETOB. TakuM oOpa3om, (hopMupyeTcs MOHUMaHue 00 MHTETPUPYIOIICH PO XUMUHU B
CHUCTEME EeCTECTBEHHBIX HAyK, 3HAYMMOCTH OSTOTO TpPEaMETa ISl YCIEIIHOTO OCBOCHHUS CMEXHBIX ITUCHUIUIMH. Takas WHTEerparus
crioco0OcTByeT (POPMUPOBAHHIO SAMHON €CTECTBCHHOHAYYHON KapTHHBI MUpPa YK Ha Ha4aJbHOM 3TaIle U3yYCHUS XUMHH.

ConepxaHue Kypca BBICTPOCHO C YYETOM TCHUXOJIOTO-TIEJAarOTMUYECKUX MPUHIIUIIOB, BO3PACTHBIX OCOOEHHOCTEH IIKOJIBHUKOB. B
MOJIPOCTKOBOM BO3pacTe MPOUCXOIUT Pa3BUTHE TO3HABATEIBHOU Chephl, yueOHas ACATEIHHOCTh MPUOOpPETACT YEePThI ACATEITBHOCTH TI0
CaMOOpTaHU3alMA M CaMOOOpa30BaHUIO, YUaIIHeCss HAYMHAIOT OBJIAJICBATh TEOPETHUCCKUM, (PopMaTbHBIM, pe(PIeKCUBHBIM MBIIIJICHUEM.
Ha mepBwiii maH y MOAPOCTKOB BBIIBHTAeTCS (OPMHUPOBAHWE YHHBEPCAIBHBIX YYCOHBIX JEHCTBHMA, OOECIICUYMBAIOIINX Pa3BUTHE
TPOKIAHCKOW MACHTHYHOCTH, YYAIIHECs BKIIOYAOTCS B KOMMYHHUKATHBHYIO YUEOHYIO JEATEIBLHOCTD, Te MPeo0IaTaroT Takue € BHIIBL:
YMEHUE TIOJIHO U TOYHO BBIpAXXaTh CBOM MBICIIM; apTyMEHTUPOBATh CBOIO TOUKY 3pEHHs; paboTaTh B TPYIINE, MPEACTABIATh U COOOIIATh
uH(}OpMaINIO B YCTHOW U MMCbMEHHOU (hOpMe; BCTYMATh B TUAJIOT U T. II.

OCHOBY M3YyYCHHS TPOIEACBTUIECCKOTO Kypca XUMHH COCTAaBJISIOT:
1)  CcHCTEMHO-JEATCIIBHOCTHBIN MOIXO/;

2)  Teopws IMOATAIHOTO (POPMHUPOBAHMS YMCTBCHHBIX JICHCTBHUM;
3)  NPHWHIHKI HHTErPATHBHOTO MOAX0/Aa B 00pa30BaHHH;

4)  HCIOJB30BAHKE ICKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB.



Onucanne MaTepuabLHO-TeXHMYeCKO ©0a3bl HeHTpa «Touka pocra», HCHOIB3YeMOro IJisl peaju3annu 00pa3oBaTeIbHBIX
MPOrpamMM B paMKax NMpenoJgaBaHus XuMUH

MarepuanbHo-TexHU4ecKass 0Oa3a 1eHTpa «Touka pocTa» BKIIOYaeT B ce0sS COBPEMEHHbIE U KJIACCHUECKHE MPUOOPHI.
[TocnenHue mMpoOUUIM MHOTOJIETHIOIO alpOOALMIO B IIKOJIE U MOMYYUIIM MPU3HAHUE y yunuTeneld Xxumud. K HUM oOTHOcATcA: mpubop i
JEMOHCTPAIIMA 3aBHUCHUMOCTH CKOPOCTH pPEaKIWH OT Pa3InyHbIX (aKTOpOB, ammapar i TPOBEICHUS XHUMHYCCKUX PEaKIIUH,
npuOoOp JUIsi ONBITOB C DIIEKTPUYECKUM TOKOM, MpuUOOp IS U3YYEHHs COCTaBa BO3[yXa M MHOTHE JApyrue. YUHUThIBas
NPAKTUYECKUN OIBIT MPUMEHEHHUs JTaHHOTO 00OPYIOBaHUS Ha yPOKaX XMMHUH, MBI JIaJIUM JIMIIb KpaTKoe onrcaHue npudopos. OCHOBHOM
aKIICHT cJielaeM Ha OMKMCAHUU LU(PPOBBIX TA00OPATOPUI U MX BOBMOKHOCTSIX.
Hudporas (xommbrorepHas) jadoparopust (IIJI), mporpaMMHo-amnmapaTHbIi KOMILIEKC,
JATYMKOBAsl CHUCTEMa — KOMIUIEKT y4eOHOTo OO0OpyHOBaHHWS, BKIIIOYAIOIIMNA M3MEPUTENbHBIA OJOK, MHTEp(dEc KOTOPOro MO3BOJISET
o0OecreunBaTh CBsI3b C TEPCOHAIBHBIM KOMITBIOTEPOM, W HAOOp JaTYMKOB PETMCTPUPYIOMIMX 3HAUYCHHUS PA3IMUYHBIX (PU3HUECKUX
BEJIMYMH.
Jlamuux memnepamypvi n1aMuHOGbIY — TPOCTOU U HAAEKHBIM TATYMK, IPEIHAZHAYECH I U3MEPEHHUSI TEMIIEPATYPhl B BOJHBIX PACTBOPAX
U B Ta30BbIX cpenax. meeT paznuunbeil auana3oH uzMepeHnii or —40 mo +180 °C. TexHumueckue XapakTEpUCTHUKHU JATYMKA YKa3aHbI B
WHCTPYKLHH IO IKCILTyaTalllH.
Jlamuux onmuyeckoti naomuocmu (KOJOPUMETP) — MpEIHAa3HAYEH ISl U3MEPEHHS] ONTHYECKOM IMIOTHOCTH OKPAIIEHHBIX PacTBOPOB.
Ncnonp3yercsa npu uzydyeHnH TeM «PacTBopb», «CKOPOCTh XMMHUUYECKHX DPEAKLMIN», ONPENCICHUN KOHILICHTPaluu
OKpAILICHHBIX WOHOB WJIM COCIWHEHUW. B KOMIUIEKT BXOAAT AATYMKU C PA3JIMYHOM JJIMHOW BOJH IOJYNPOBOJHUKOBBIX UCTOYHMKOB
cBera: 465 u 525 aM. OOBEM KIOBETBI COCTABIISICT 4 MJI, JUIMHA ONTHYECKOro IMyTH — BerecTa 10 M.

Hamuux pH npeaHazHaueH i U3MepeHus BomoponHoro mokazatens (pH). B Hacrosimiee BpeMsi B IIKONYy —TMOCTYMArOT
KOMOMHHUPOBAaHHBIC [AaTYMKH, COBMEIIAIONMIME B ce0€ CTEKISTHHBIM DJIEKTPOJ C DJIEKTPOIIOM CpPaBHEHHS, YTO JejaeT padoTy o
M3MEPEHUIO BOJOPOMHOrO ToKazarens Oosee kompopTtHoit. [uamazon wm3mepenuit pH or 0—14. Ucnoassyercs s U3MEpECHHS
BOJIOPOJTHOTO TOKAa3aTesisi BOJAHBIX PACTBOPOB B PA3JIMYHBIX UCCIIENOBAHUSIX OOBEKTOB OKPYKAIOIIEH CPEIbI.

Jlamuux snekmponpogooHocmu TIpeAHA3HAYCH ISl W3MEPEHUS YACIbHOU JIEKTPONPOBOIHOCTH KUJIKOCTEH, B TOM YHCII€ U BOJHBIX
pacTBOpPOB BewleCTB. [IpuMeHseTcs nmpu M3YyYEHUM TEOPUU AJIEKTPOJIUTHUUECKOM JMCCOLMALNM, XapaKTEPUCTUK BOJAHBIX PACTBOPOB.

[Ipy mnpaBWwIBHOM SKCIUTyaTallMM MOpUOOpa JIEMOHCTpaldsl CTAaHOBUTCS yHnoOHOW U Oe3omacHoi. Ha mpoBeneHue ONMBITOB TPATUTCS
0K0J10 3—6 MuH. Xopolllas BU3YaJIbHOCTb SIBJISIETCS MPEUMYIIECTBOM 3TOro npubopa. Tak Kak MNpu JAEMOHCTPAalMU OAHOBPEMEHHO
MPOXOAST  HECKOJIIbKO  pEeaklMii, BaXHO TMPABWIBHO OPTraHM30BaTh HAOMIONECHMS Y4YaUIUMHUCSA 32 MPOTEKAIOIIMMHU Ipolieccamu.
[lenecooOpa3Ho 3anucarh Ha JOCKE Ha3BaHUs WK (DOPMYIIbI peareHTOB, HAXOAAUIUXCA B MOITIOTUTENBHBIX CKIIAHKaX. [10 okoHYaHUM omnbITa
HY)KHO CPaBHUTh UCXO/IHBIC PACTBOPHI BEIIECTB M Pe3yabTaThl UX npeBpanieHuid. AIIXP MoXKHO MpUMEHSTh Ha pa3HbIX ATanax o0y4eHus —
MIpY U3YyYEHUU HOBOTO MaTepualia, IOBTOPEHUU W 3aKpEIJIeHuH, OOOOIIeHHM M CHUCTEMaTH3allud 3HAaHUWW ydammxcsi. B 3aBucumocTH
oT mpodmiist 00ydaeMmbIX, eI ypoKa, YPOBHS 3HAHUSI YUAIIMXCS BOSMOXKHBI Pa3IMYHbIC BAPUAHTHI IOCTAHOBKH IKCIIEPUMEHTA U BHIOOpA
pearupyronux BemectB. OIHAKO TMpU HM3YYEHUH CBOWMCTB BEIIECTB HE CJEAYET OrPAaHUYUBATHCS TOJBKO SKCIIEPUMEHTOM C



ucnons3oBanueM  AITXP. MHorue JUIAKTHYECKHE LEeJId MOTYyT OBITh JIOCTUTHYTHI TOJIBKO JIEMOHCTpAIME€l ONBITOB B
TpaaAuLIMOHHON (hopMme.

OcHoBHas IuTEpaTypa:
e Tabpuenan O. C., Ocmpoymos U. I, Axnebunun A. K. «Xumusi. BBomHbIN Kypc. 7 Knace» .- ydeOHOoe mocodue s ydarnmxcs. - M.:
Hpoda.
o [Taopuenan O.C., lllunapesa I'A. Xumusi: MeTtognueckoe nocooue K mporeaeBTHIecKoMy Kypey «Xumusi. BBomHbIN Kypc. 7 Kiacey.
- M.: Jlpoda (npoepamma, memamuueckoe nianuposanue, peKomeHoayu).

JlonoJiHMTEIbHAS JIUTEpaTypa:
1. Anuxbeposa JI. IO. 3anumarenbHas xumMust: Kaura nis ygamuxes, yauteneit u pogureneid. — M.: ACT-ITPECC, 1999.
2. Anuxbeposa JI. IO., Pykk H. C. [lone3nas xumus: 3aaa4u u ucropun. — M.: [Ipoda, 2005.
3. bynviuesa H. B. B mupe xo:16, uinu [loromcTBo oHOTO my3bIps. // Xumus B mikone. — 1997, — Ne 3, —c. 70 —72.
4. I'ypesuu A. E., Ucaes J]. A., [lonmax JI. C. ®uzuka. Xumus. 5—6 k1. Metoaudeckoe mocooue. — M.: [Ipoda, 1995.
5.3acopckuii B. B. Oran noremnble. PeliepBepk: UCTOpUs, Teopus, paktrka. — M.: [lIkona um. A. H. Konmoroposa
«Camoo0OpazoBanuey, 2000.
6. 3aHMMaTEeIbHBIC OIBITHI C BEIIECTBAMU BOKPYT HAC: WIUTIOCTPUPOBAHHOE TTOCOOME YISl MIKOJIbHUKOB, U3YYAIOIINX €CTECTBO3HAHUE,
xumuto, sxkonoruto/ABT. H. B. I'py3neBa, B. H. JlaBposa, A. I. Mypasses.- CII0.: Kpucmac, 2003.
7. Kamuu mupa. — M.: ABanTa+, 2001.
8. Kpayzep b., @pumanmn M. - Xumus. Jlaboparopubeiii npaktukyMm. — M.: Xumus, 1995.
9. Ky3neyosa H. E., [llamanos M. A. OGy4yeHre Ha OCHOBE MEXIpeAMETHOM nnTerpauu. 8—9 k1. — M.: Benrana-I'pad, 2005.
10. Xumus u obiectBo: Ilep. ¢ anrn. — M.: Mup, 1995.
11. Xumus. Hutepecusie ypoku: / ABT.-cocT. B. H. l'onoBuep. — M.: HIIDHAC, 2005.
12. llImpemnnep I U., [luuyeuna I A. lunakrudeckue Urpbl npu o0yuennn xumuu. — M.: [Ipoda, 2004.
13.B. A. Kpunimad. Kaura a1 uyTeHust mo Heopranuueckoi xumuun:, M., IIpocsenienune, 2003 r
14. Xumus B Tabnunax: A. E. Haconoa, M., /lpoda, 2004 t
15. Xumus B popmynax: B. I. Usanos, O. H. I'eBa. [poda, 2004 r
16.111 Bonpocos no xumuu s Beex: [1. benem, B. ITymmnp, M., IIpocsemenue, 1994 r
17.Y9to Mbl 3HaeM o xumun?: 0. H. Kykymkun, M., Beiciiasg mkomna, 1993 ¢
18.IIpoekTHas aesTenbHOCTh yu-csi. Xumus.: H. B. lllupmuna, Bonrorpan, Yuutens,2007 r

HNuTepHeT-pecypesi:
http://him.1september.ru/ T'azera "Xumus" u caidt st yuaurens " uay Ha ypok Xumun'"
http://www.openclass.ru/ caiit oOpa3oBatenbHblii OTKPBITHIHA Ki1acc



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699

http://pedsovet.su/ caiit IlencoBeT.py ( mpe3eHTannu, pa3pabOTKN)

http://www.zavuch.info/ caiit 3aByd.undo

http://www.uroki.net/ Bce mist yuutens Ha caiiTe YpOKH.HET

http://www.rusedu.ru/subcat_37.html apxuB y4eOHBIX Tporpamm u npe3enranuii PycEmny
http://ru.wikipedia.org/wiki/3arnaBnasi_crpanuiia Buxurenusi Ha pyCCKOM SI3bIKE

http://window.edu.ru/ Emunoe oxuo JlocTym k oOpa3oBareabHBIM pecypcam

http://festival.1september.ru/ ®decruBaip nemarornyeckux uaen «OTKPBITHIH YPOK»

http://www.uchportal.ru/ Yuaurtensckuii moprai
http://www.spishy.ru/referat?PHPSESSID=e995bs090q0024jma6ft8rr135 kosutekuus pedeparoB I yUauxcs

Conep:xanme y4eOHOTO npeaMeTa
(0,5 u B Hexemnto; Bcero 17 4.)

Tema 1. Xumus B ueHTpe ecrecrBo3HanHust (6 1)
Xumus kak ywacmo ecmecmeosnanus. [lpeomem xumuu. XUMHSI — 4YacCTh €CTECTBO3HAHUS. B3aMOOTHOILIEHHS YEIOBEKA U OKPYXKAIOILETO
mupa. [Ipenmer xumnn. Gusnyeckue Tena u Bemecrsa. CBolicTBa BelecTB. [ [puMeHeHne BeecTB Ha OCHOBE UX CBOKWCTB.
Habnooenue u osxcnepumenm Kax memoowvl u3zyuenus ecmecmeosHanuss u xumuu. HaOnroneHWe Kak OCHOBHOM METOJ IO3HAHMS
OKpYXalolero Mupa. YCIOoBHs MpoBeleHUs HaOmoaeHus. ['mmnore3a. DkcnepumeHT. BoiBoa. Crpoenne mnamenu. JlaGoparopus u
obopynoBaHuE.
Mooenuposanue. Mopenb, moaenupoBanue. OCcoOCHHOCTH MoJeNMpoBaHus B reorpaduu, pusuke, Ouonoruu. Mogenu B OUOJIOTHH.
Mymspxku. Monenu B usuke. DnexkrpodopHas MamuHa. [eorpaduueckue monenu. XUMHUECKHUE MOJIEIH: MPeaMETHbIE (MOJIETN aTroma,
MOJIEKYJI, XUMHUYECKUX M IPOMBIIIJICHHBIX IMPOU3BOJCTB), 3HAKOBbIE, WM CHMBOJIbHBIE (CHUMBOJBI 3JIEMEHTOB, ()OPMYJbl BELIECTB,
YpaBHEHUS PEaKIIUii).
Xumuueckue 3uaxu u opmynvi. XUMUYECKUIN AJIEMEHT. XUMUYECKUe 3Haku. X 0003HaueHue, MPOU3HOIICHHE. XUMUYECKHE (HOPMYIIbI
BemecTB. [IpocTeie u cioxubie BemecTBa. MHaekcs u koaduimentsl. KadecTBeHHBIN U KOJTMYECTBEHHBIN COCTAB BEIIECTRA.
Xumus u gusuxa. YHUBEPCATBHBIN XapakTep MOJOKEHUN MOJEKYISIpHO-KUHETHYeCKO Teopuu. [IOHATHA «aToM», «MOJIEKYNa», «HOH».
Crpoenue BemiectBa. Kpucraimnuyeckoe cocrosinue BeulectBa. Kpucrammmyeckue pemeTku TBepabix BemecTB. Auddysus. bpoynoBckoe
IBUKeHUE. BelecTBa MONEKYISIPHOTO M HEMOJIEKYISIPHOTO CTpPOEHMs. ArperarHble COCTOsiHUSA BemlecTB. lloHsTne 00 arperarHom
COCTOSIHUU BellecTBa. Pu3nuecKkue U XUMHUeCcKue siBleHus. ['a3000pa3Hblie, :KUAKUE U TBEP/IbIE BellecTBa. AMOp(HbBIE BEeHIECTRa.
Xumus u eeoepaghus. Crpoenue 3emnu: sapo, MaHTus, kopa. Jlutochepa. Munepasibl U TopHbIe OPOJbl. MarmMaTu4yecKkue U 0cai0uHbIe
(HEeopraHu4ecKre U OpraHu4eCcKHe, B TOM YKCIIE U TOPIOYUE) MOPO/IBI.
Xumus u 6uonocusi. XUMUYECKAM COCTAB JKMBOM KJIETKU: HEOpraHWYecKue (BOJa U MUHEPATbHBIE COJM) U OpraHudeckue (OeiKu, *KUuphl,
VIJIEBOJbI, BUTAMHHBI) BEIIeCTBA. buomornyeckas poiib BOIbl B KuBOM KieTke. Dotocunrte3. Xmopodumin. buonorunueckoe 3HaveHme
KHUPOB, OCIKOB, IPUPHBIX MaCEI, YITICBOJOB U BUTAMUHOB JJIs ’KU3HEAEATEIbHOCTH OPTaHU3MOB.


http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135

Kauecmeennvie peaxyuu 6 xumuu. KadyecTBeHHble peakiuu. Pacno3HaBaHue BEHIECTB € IIOMOLIbIO Ka4€CTBEHHBIX PEAKIIM.
AHanutryeckuil curaain. OnpenensieMoe BEMIECTBO U PEAKTUB Ha HETO.
Jlemoncmpayuu

*Komnekuus pasznuuHbiXx mpeaMeToB wuiu ¢ororpaduil OpeaMEeToB W3 alIOMUHUS Uil WUTIOCTPAllMd HACH «CBOMCTBA —
MIPUMEHEHUEY.

*YueOHOe 000pydOBaHHUE, MCIIOJNb3yeMOEe Ha ypokax (U3UKHU, OMOJOTUU, TeOrpaPUu U XUMHUHU.

*OnexkrpodopHas mamwuHa B JedctBun. [eorpapuueckue monenu (miolOyc, kapra). buonmormueckue mopenu (MymsDKHM OpPraHoB
U CUCTEM OpPraHOB

pacTeHuM, >KUBOTHBIX U uenoBeka). Du3nyeckue U XMMHYECKHE MOJIEIM aTOMOB, MOJIEKYJl BEUIECTB M KPUCTAJUIMUECKUX

PELIETOK.

*O0bEMHBIE M HIAPOCTEPIKHEBBIE MOJEIU BOJBI, YITIEKMCIIOIO M CEPHUCTOIO ra30B, METaHa.

*O0pa3ipl TBEPABIX BEUIECTB KPUCTAJUIMYECKOTO CTpOeHMs. Moaenn KpUCTAIIMUYECKUX PEIETOK.

*Bona B Tpex arperaTHbIX COCTOSHUAX. KOMUIeKusl KpUCTAIUTMYECKUX U aMOP(HBIX BEIIECTB U U3EIHMN U3 HUX.

*Komiekust MuHepanoB (1a3ypuT, KOPYH/I, XaJIbKOTUPUT, (PIFOOPUT, TaJIuT).

*Komutekust TopHBIX HOPOJ (TPAaHUT, pa3ivyuHble (OPMBI KadblUTa — MEJ, MPaMOp, U3BECTHSIK).

*Kosekius roprounx UCKomaeMbiX (HeTh, KAMEHHBIHN yroJib, CJIaHLbI, TOPD).
Jlemoncmpayuonnvie sKcnepumenmol

*Hayunoe naOmofeHue u ero onucanue. M3yyeHue CTpOEHHUs IJIaMEHHU.

*CriupToBast SKCTpaKLUs XJIOpOopHILIa U3 3€JCHBIX JTUCTHEB PACTCHUI.

*«[lepenuBanue» yIIIEKHCIIOTO ra3a B CTaKaH HAa YPAaBHOBEILICHHBIX BECaX.

*KauecTBeHHass peakuuss Ha KUCIOpoA. KauecTBeHHas peaklus HA YIJICKUCIIBIN ras.
JlabopamopHule onvimol

*PacnipocTpaneHue 3anaxa oJIeKoJI0Ha, TyXOB WJIH J1€30/10paHTa Kak npouecc Tupdy3ui.

*HaOmronenne 6pOoyHOBCKOTO IBHKEHUS! YaCTUYEK YEPHOU TYIIH 10T MUKPOCKOIIOM.

«JIuddy3us nepmanranara Kajausi B KeJlaTHHE.

*O6Hapyx)eHue YPUPHBIX Macell B arneJIbCHHOBOM KOPOUKE.

*/3yueHune rpaHuTa ¢ MOMOIIbIO YBEIMYUTEIBHOTO CTEKIIA.

*OnpeneneHne CoaepKaHus BOAbl B PACTCHHH.

*O0HapykeHHEe Macjia B CeMEHaxX IMOJICOIHEYHUKA M TPEIKOro opexa.

*O0OHapykeHre Kpaxmaia B MIIIEHUYHON MYKe.

*B3aumopeiicTBue ackOpOMHOBOM KHUCIOTHI ¢ HoAOM (ompeaeneHrue ButamuHa C B pa3iMUHbBIX COKaX).

*I[IponyBaHHE BBIABIXaEMOTO BO3/1yXa YEPE3 U3BECTKOBYIO BOLY.

*O0HapyXeHHE U3BECTKOBOM BOJIbI CPEIM PA3IMYHBIX BEIIECTB.
Llomawnue onvimoi



*3rotoBnenne Mozeneil MOJEKyl XMMHYECKHX BEIECTB W3 MUIACTUJIMHA.

«Jlucddysus caxapa B Boze.

*OMnBITHI C MYCTOM 3aKPBITON IIACTHKOBOM OYTBIIIKOM.

*O0HapykeHre KpaxMaia B IPOAYKTaX MUTAHUS; sIOJIOKax.
Ilpakxmuueckas paboma N 1. 3HAaKOMCTBO C JIaOOpaTOpHBIM 00opynoBaHUEM. [IpaBuina TeXHUKH O€30ITaCHOCTH.
IIpakmuueckas paboma N 2. HabmioneHue 3a ropsiiiei cBe4oil. YCTpOHUCTBO U padoTa CIIUPTOBKH.
Tema 2. MaremaTnyeckue pacuernbl B xumun (5 9)
OmuocumenvHvie amomHas u Monexyiapuas maccol. OTHOCUTENIbHAS aTOMHAs Macca neMeHTa. MonekymnsipHas macca. OnpeneneHue
OTHOCUTEIFHOM aTOMHOM MacChl XMUMHUYECKUX 31eMeHToB o Tabnuie 1. 1. MenneneeBa. HaxoxxaeHue oTHOCUTEILHOM MOJIEKYIISIPHON
Macchl 1o (GopMyJsie BEIECTBa KaK CYMMbI OTHOCHUTEIBHBIX aTOMHBIX MacC, COCTABJISIONIMUX BEIIECTBO XUMUUECKUX 3JIEMEHTOB.
Maccosas oons anemenma 6 cinoxcnom geugecmeae. IIoHsITHE O MACCOBOM J10J1€ XUMUYECKOTO 31eMeHTa (W) B CII0KHOM BEILIECTBE U €€
pacuert 1o ¢hopMyJie BEIIeCTBa.
Yucmeole sewgecmsa u cmecu. Yuctoie BeniectBa. Cmecu. ['eTreporeHHbie 1 TOMOTeHHbIE cMecH. ['a3000pa3Hbie (BO3yX, MPUPOIHBIN ra3),
xuakue (HeTb), TBEpIbIE cMecH (TOPHBIE MOPO/Ibl, KYJIMHAPHBIE CMECH U CUHTETHYECKHUE MOIOILUE CPEJICTBA).
Obvemnas 0ons eaza 6 cmecu. OnpeneneHre o0beMHon 10U rasza (¢p) B cMecu. CoctaB aTMoc(epHOro Bo3lyXa U MPUPOAHOro raza. Pacuer
o0beMa JI0JIM ra3a B CMECH 10 €ro 00beMy U Ha00OpOT.
Maccosas oons eewyecmsa 6 pacmeope. MaccoBast o Beuiectsa (W) B pactBope. KonuenTpanus. PactBopuresb 1 pacCTBOPEHHOE
BEIECTBO. PacyeT Macchl paCTBOPEHHOTO BEIIECTBA IO MAacCe pacTBOPA U MAaCCOBOI J10JI€ pACTBOPEHHOIO BELIECTBA.
Maccosas oons npumeceii. IloHsiTie 0 YUCTOM BellecTBE U puMecu. MaccoBas 1ot mpumecu (W) B 00pasiie HCXOIHOTO BElIeCTRa.
OcHoBHOE€ BeniecTBo. Pacuer Macchl 0OCHOBHOTO BEIIECTBA 110 MACCE BEUIECTBA, COAEPKAIIETO ONMPENEICHHYIO MACCOBYIO 100 PUMECEH.
Jlemoncmpayuu

 Koyekuus pa3inyHbIX BUAOB MpaMopa 1 U3JIETUN U3 HETO.

* CMeCh pEYHOT0 M CaXapHOTo NecKa U UX pa3JesicHHE.

* Komnexuust HepT u HePTEPOTYKTOB.

* Komnekiust ObITOBBIX CMECEH.

 lnarpamMma coctaBa arMmocepHoro Bo3ayxa. Jluarpamma cocraBa npupoaHOro rasa.

* Komnekiust « MuHepasibl U TOPHBIE TTOPOIBDY.
Llomawmnue onvimol

* M3ydeHne cocTaBa HEKOTOPBIX OBITOBBIX M (papMalleBTUYECKUX MPEnapaToB, COACPKAITUX OMPEACICHHYIO J0II0 TPUMECeil.
IIpakmuueckas paboma Ne 3. TIpuroToBiieHHE pacTBOpa C 3aJJaHHON MacCOBOM J10J1€ paCTBOPEHHOTO BEIECTRA.
Tema 3. SIBneHusi, npoucxoasinme ¢ Bemecreamu (5 4)
Pa3zoenenue cmeceti. CriocoObl pa3iesieHus: CMecell 1 04HCTKa BelecTB. HekoTopelie mpocTeiime crnocoObl pa3ieIeHus] CMECEH:
MIpOCENBaHNE, pa3IelieHNe CMECEH MOPOIIKOB JKeJie3a U Cephbl, OTCTauBaHUe, ACKaHTaIMsA, IEHTPU(GYTUPOBAHHUE, PA3EICHUE C ITOMOIIBIO



JeNUTENbHON BOPOHKH, PpuiibTpoBanue. GunbsTpoBaHue B 1abopaTopuu, ObITYy U Ha pou3BoacTBe. [lonsaTue o punbsrpare. AacopOuus.
[TonsiTue 06 agcopOuuu u ancopOeHTax. AKTUBUPOBAHHBIN
YTOJIb KaK BaKHEHUIINI aicOPOEHT. YCTpONCTBO IPOTUBOTa3a.
Jlucmunnayus, unu nepeconxa. Juctuisiuus (IEperoHKa) Kak MpoLecC BbIAEIEHUS BEIIECTBA U3 KUIKOW cMecH. JlucTuiunpoBaHHas Boia
u obnactu ee npuMeHenus. Kpucrannuzanus win BeinapuBanve. Kpucramiuszaius 1 BelIapuBaHue B 1a00paTopuu (KPUCTALTU3aTOPBI U
dapdopoBblie Haliku /715 BeinapuBaHusi) u npupoje. [leperonka negtu. Hedrenpoaykrsl. @pakiimoHHas IEperoHKa *KUAKOTO BO3IyXa.
Xumuueckue peakyuu. Ycinosus npomekanusi u npekpaujeHusi Xumuyeckux peaxyui. XUMUIECKUE peaklMK KaK MpOLECcC NpeBpalieHus
OJTHUX BEIIECTB B Apyrue. YCIOBUs MPOTEKAHUS U MIPEKPAIICHHUs] XUMUYECKUX peakiuil. ConmpukoCHOBEHUE (KOHTAKT) BEILIECTB,
HarpeBanue. Karanuzarop. Uuruburop. Ynpasienue
peaKuusAMHU TOPEHUS.
IIpusnaku xumuveckux peaxyuti. [Ipu3Haky XUMHUYECKUX PeaKUil: ”3MEHEHHE LIBETa, 00pa30BaHUE 0Ca/IKa, PACTBOPEHUE MOTyUYEHHOTO
0CaJKa, BBIJICJICHUE T'a3a, [OSBIICHUE 3aI1aXxa, BbIICICHUE WIH MTOITIOIEHNE TEIIOTHI.
Jlemoncmpayuu

» ®unwTp llotTa. Boponka broxuepa. YcranoBka 11 PUIABTPOBAHUS M10]] BAKYYMOM.

* PecrinparopHsie MacCKu U MapJieBbl€ MOBS3KH.

* [IpoTHuBOras u €ro ycTpoucTsBo.

» Komnexuus «Hedts u HEeQTenpoayKkTs».
Llemoncmpayuonuvie skcnepumenmol

* Paznienenne cmecHu mopouika cepbl U KEJIE3HbIX ONMHIIOK.

 Pazienenne cmecu nopouika cepsl U Mecka.

 Paznenenne cmecu BOJBI M PACTUTEIBHOIO MAca C HOMOILBIO AEITUTEIbHON BOPOHKH.

* [lonydyeHue qUCTUITUPOBAHHON BOJIBI C ITOMOIIBIO JIAOOPATOPHON YCTAHOBKH JIJISl IEPETOHKH JKUIKOCTEH.

* Paznenenne cmecu nepmMaHraHara v IMXpoMara Kajus cnoco0oM KpHUCTallIn3aliu.

* B3aumoneicTBHe KeNe3HbIX ONMWIOK U MOPOIIKA CEPBI P HATPEBAHUHU.

* [lomydyeHue yriaekucioro raza B3auMoeHCTBUEM MpaMopa ¢ KUCJIOTON U 0OHAPY>KEHHUE €T0 C TTOMOIIbIO N3BECTKOBOM BOJIBI.

» Karanutuueckoe pasjioKeHue MmepoKcuia Bojopoaa (karanuzarop — auokcug mapranma (IV)).

» OOHapyX)eHHe pacTBOPA LIETOUYH C IOMOIIBIO UHIUKATOPA.

* B3aumopeiicTBre pacTBOpa nepMaHraHaTa KaJus ¥ pacTBOpa AUXpoMara Kajusi ¢ paCTBOPOM CyiIb(uTa HaTpus.

* B3aumozaeiicTBre pacTBopa nepMaHraHaTa Kajiusi ¢ aCKOp OMHOBOM KHUCIOTOM.

* B3aumoneiicTBue xjopuaa sxenes3a ¢ JKeJaTOW KPOBIHOU COIbIO U THUIPOKCHUIOM HaTPUS.

» B3aumoneiictBue rugpokcuaa xenesa (1) ¢ pacTBopoM CONIHOM KUCTOTHI.
JlabopamopHvie onvimol

* AnicopOuus KyKypy3HbIMHU MTaJIOUKaMH MapoB MMaxXy4yuXx BEIIECTB.
* lI3yueHue yCTporCTBa 3aKNUTAJIKY U TUIAMEHH.



Llomawnue onvimul
* Pa3nenenne cmecu cyxoro MOJIOKa M pEYHOIO MECKA.
* OTcTanBaHue B3BECH MOPOIIKA JJIsI YUCTKHU MOCY/AbI B BOJE U €€ JICKaHTaIlHSl.
* AncopO1usi akTUBUPOBAHHBIM YTJIEM KpacsIUX BEUIECTB MENCH -KOJbI.
* PacTBOpenue B Bojie Tabnetku acniupuna YIICA.

* [IpuroroBiieHUE U3BECTKOBOM BOJBI U OIBITHI C HEM.
* 3yuenne coctaa CMC.
Ipakmuueckasn paboma Ne 4. OuucTka MOBapeHHOMN COJIH.
Tema 4. Paccka3sbl mo xumuu (14)
Brigaronuecs pycckue yueHble-xuMuku. JKuzns u gesrenbHoctb M. B. JlIomonocoBa, [I. 1. Menaeneesa, A. M. byTieposa.

MHor oo6pa3He XUMHUYCCKHUX BCHICCTB.
MHOFOO6pa3I/I€ XUMHUYCCKHUX peaKuHﬁ.

TemaTnueckoe IJIAHUPOBaAHUE

KonnuecTBo yacoB
Ne Tema paznena ITo mporpamme O. ITo paboueit [IpakTuyeckux padboT
n/m C. I'abpuensna porpaMme
1 Xumus B LIEHTPE 11 6 [Ip/p Nel, No2
€CTECTBO3HAHUS.
2 | MaremaTuka B XHUMHH. 9 5 [1/p Ne3
3 | SIBneHus, MPOUCXOMAIITIE 9 5 [Ip/p Ned
BEIIECTBAMH.
4 Paccka3sbl 1o xumum. 4 1 -
Htoro: 35 17 IIp/p—4
Iloypo4Hoe muiaHMpoBaHue
| No ‘ Tema ypoka ‘ /3 DNEeMEHTBI COlepKaHUS ‘ DKCIIEpUMEHT ‘ Bunpl nesarensHoctr




m\ |

oOpa3oBaHus

00yJaromuxcst

I'naBa | Xummus B ueHtpe ecrecrBo3Hanus (6 4.)

1 | Beogueli § 1, cocra- XUMHSI — YacTh J Nel. Komnexkuwms Onucanue u cpaBHEHUE
UHCTpYKTaX 10 Th. | BUTh poC- | €CTECTBO3HAHMSI. Pa3IUYHBIX MPEIMETOB U | MPEAMETOB U3yUCHUS
XUMHSI KaK 4acTh TOM IJIaH. B3aumooTHomeHus yenoBeka u | pororpaduii mpeIMETOB | €CTECTBEHHOHAYYHBIX
€CTECTBO3HAHMUSI. okpyxaromiero mupa. [Ipeamer | U3 amoMuHUs A5 JTUCIUIUINH, B TOM YHCIIe
[Ipenmet xumumu. xumun. Guzndeckue Tena u WUTIOCTPALIMK  UJIEU XUMUH.
duznyeckue Tena u BenecTBa. CBOMCTBA BEILIECTB. «CBOMCTBa Paznuuenue tena u
Beniectra. CBoiicTBa [IpumeHeHue BeniecTB Ha MIPUMEHEHUE. BEIIECTRA.

BEILICCTB. OCHOBE UX CBOWCTB. OnpeneneHus NOHATHIA:
[Ipumenenune «CBOMCTBA BEIIECTBY.
BEIIECTB HA OCHOBE Onucanue CBOMCTB
MX CBOWCTB. BEIIECTB.
HaOmronenne xak § 2. HaOmronenne xak OCHOBHOM I Ne2. YueOHoe XapaKkTepUCTUKA OCHOBHBIX
OCHOBHOW METOJ [TonroroBka | METOA MO3HAHUS OKPYXKAIOIIETO | 00OpYIOBaHUE, METO/IOB U3yUYCHUS
MO3HAHUS K [IP No 1(c. | mupa. YcioBus nmpoBeaeHUS UCIIOJIb3yeMOe Ha €CTECTBEHHOHAYYHBIX
OKpysKaromiero mupa. | 14). HaOmoneHus. ['unoresa. ypoKax (pHU3HKH, JTUACIUILIMH.
VYcnosus npoBenenus | HapucoBate | OkcniepumeHT. BoiBOg. ouonoruu, reorpadun u | Beimonxnenue
HaAOJIOZICHUSI. 3HAKHU CrpoeHue miaMeHH. XUMUH. HETMOCPEICTBEHHBIX
['unore3a. paBUII Jlaboparopus u o6opynosanue. | I 1. Hayunoe HaAOJIOZICHUH 1 aHAIIN3
DKCIIEPUMEHT. TEXHUKHU HaOIIONCHUE U €Tro CBOICTB BEIIECTB U
BriBoa. CtpoeHue 0e30MmacHOCT onucanue. N3yuenue SIBJIEHUM, TPOUCXOASAIINX C
TJIaMEHH. U TIpU CTpPOCHUS IJIAMECHH. BEIIECTBAMU,
JlaGoparopus u BBITTOJTHEHU U C COOJTIOZICHEM MPABUIT
00opynoBaHUE. XHUM. OTBITOB TEXHUKHU 0€30MaCHOCTH.
(c.20-21). OdopmiteHne oTuera,
BKJTFOYAIOIIETO OMHUCAHUE
HaOIIONEHUS, ETO
PE3YABTATOB, BHIBOJIOB.

2 | Ilpaktrueckas [TonroroBka | IlpaBuna texuuku 6e3onacHocty | [IpakTudeckas pabora | Pabora ¢ maboparopHbiM
pabora Ne 1 K [IP Ne 2 (c. | mpu paboTe B XUMUYECKOM Nel o0opyoBaHUEM U
«IIpaBuna TeXHUKH 22). KaOuHeTe. HarpeBaTeIbHbIMU
0€30MacCHOCTH MPH JlaGoparopHoe 000pyI0BaHUE: npuObopaMu B COOTBETCTBUU
pabote B KaOUHETE YCTPOWCTBO, HA3HAYECHHUE, C IPABUJIAMH TEXHUKH




XUMHUH. 3HAKOMCTBO PUEMBI 0€30MMacHOCTH.
¢ 1abopaTOpHBIM oOparieHus. BrinmonHeHnne npocTenmmnx
00opyaOBaHUEM: IPUEMOB OOpAIICHHS C
YCTPOICTBO, 71a060paTOPHBIM
Ha3HAuYCHHE, IPUEMBI 00opyI0BaHUEM: C
oOpareHus. 1a00paTOPHBIM IITATUBOM.
Nucrpykrax no Th.
[IpakTrueckas [TonroroBka | HabGmromenue. YcTpolcTBO [Ipaktuueckas pabora | PaGora ¢ mabopaTopHbiM
pabora Ne 2 COOOIICHUI | CIMPTOBKHU U MpaBuiIa Ne2 00opyI0BaHUEM U
«Habntonenue 3a 0 TEMaM: oOpallleHHs C HarpeBaTeIbHbIMU HarpeBaTeIbHbIMU
TOPSIIIEN CBEUOU. «U3 ucropuu | npudbopamu npuObopaMu B COOTBETCTBUU
YerpoiicTBo U paboTa | u300peTeHuUs C IpaBWJIaMH TEXHUKHU
CIIUPTOBKM. AeKTpodOpH 0€30MacHOCTH.
Nuctpykrax no Th. | ol MammHbBD, Brimonnenne npocTenmmx

«HcTopus IPUEMOB 0OpaIleHUs C

MOSIBJICHUS 1a00paTOPHBIM

ro0ycay. 00Opy/IOBaHUEM: CO

CIIUPTOBKOM.

XUMUYECKUN §4. XUMUYECKUH JIEMEHT. I Ned. OOGbemHBIE U Onpenenenus NOHSATUM:
DJIEMEHT. Jomamauin | Xumuueckue 3Haku. Mx IAPOCTEP)KHEBBIE «XUMHYECKUH DIIEMEHTY,
XHUMUYECKUE 3HAKU. | OMBIT 0003Ha4YeHHE, MPOUHOIICHHE. MOJIEJIN BOJIBI, «XMUMHUYECKUH 3HAK, UIU
Nx ob6o3HaueHue, «M3rotoBne | Xumuueckue (popmyIbl YITIEKHACIIOTO U CHUMBOJI»,
MIPOU3HOIIEHHUE. HHE MOJICNIEH | BeleCTB. [IpoCThIe U CIIOKHBIE | CEpHHUCTOTO T'a30B, «KOI(PGULTEHTHI,
XUMUYECKUE MOJIEKYJ BeliecTa. MIHIEKChI 1 METaHa. CUHIEKCHD», «BEIIECTBOY,
dbopMyIbl BEIIECTB. BellecTB U3 | ko3¢ duimenTel. KauecTBeHHBIM «IIPOCTOE BELIECTBOY,
[IpocThie U CIOXKHBIE | TIACTUIIH- Y KOJIMYECTBEHHBIN COCTAB JO Nel «3rotoBineHne | «CIOXKHOE BEIIECTBOY.
BellecTBa. IHOEKCsl | Hay. BEILIECTBA. MOJIEJIEN MOJIEKYII Knaccuduxkanus Bemniects
1 K03 OUITUEHTHI. Boiyuuts BEILIECTB U3 UIACTHIIN- 110 COCTaBy: MPOCTHIE U
KauecTBeHHbIN 1 CHUMBOJIBI U Ha». CJIOXKHBIE.
KOJIMYECTBEHHBIN HAa3BaHUA Hcnonb3oBaHue 3HaKOBOTO
COCTaB BELIECTBA. 3JIEMEHTOB: MOJICJIMPOBAHMS.

Fe, Au, K,

Ca, Cu, Hg,

Pb, Ag, Cl,




Cr, Zn

(c.29).

Xumust v PU3MKa. § 5. YHUBEpCaIbHBIN XapaKTep I Ne5 OOpas3iibt Onpenenenue NOHATUMN:
JloMalHui | OJIOKEHUN MOJIEKYIISPHO- TBEPIbIX «aTomM», «MOJIEKYJIay,
OTIBIT: KUHETUYeCKoM Teopun. [loHsTHS | BeliecTB «MOHY», «KpUCTAIINYECKas
«Inuddy3us | «arom», «<MOJIEKYyIa», KHOH. KPUCTAJUIMYECKOTO petéTKay.
caxapa B Crpoenue BeniecTna. cTpoeHus. Monenu CocraBneHre Ha OCHOBE
BOZIED. Kpucrammueckoe coctosaHue KPUCTAJTNYECKHUX TEKCTa TaOJIUIIbl, B TOM

BelecTBa. Kpucrammueckue PEIIETOK. YUCJIe C TPUMEHEHUEM
PEILIETKN TBEPABIX BEIIECTB. J Ne6 Pacnipoctpanenue | cpencts UKT.
Huddyszus. bpoynosckoe 3amaxa OJICKOJIOHA, 1yXOB | Beimonnenue
JBI>KeHUE. BelecTra WJIU J€30[0PaHTa Kak HETOCPEICTBEHHBIX
MOJIEKYJISIPHOTO U npotiecc nuddy3um. HaAOJIOTICHUH.
HEMOJICKYJIIPHOTO CTPOEHUS J9 Ne2 HabGmronenue Odopmrnenue oTyeTa,
OpOYHOBCKOTO JIBIKEHHUS | BKJIFOUAOIIETO OMUCAHNE
YaCTUYEK YEPHOM TYIIH HaOJIONICHUS, €T0
MO/ MUKPOCKOTIOM. PEe3yJIbTaTOB, BHIBOJIOB.
O Ne2  Tuddysus
caxapa B BOJIE.
JI-1 MHcTpyKTaXK 11O
Th. Hdudbdyszus
MepMaHraHarta Kajius B
KeJaTuHe.
ArperarHblie § 6, Ne 8. [Tonsarue 06 arperaTHoM I Ne7 Bopa B Tpex OnpeneneHus NOHATHM:

COCTOSAHMA BECIICCTB.

COCTOSTHUH BEIIIECTBA.
duznueckre 1 XUMHYECKUE
sBieHus. ['a3000pa3Hble,

KUIKUC U TBCPABbIC BCIICCTBA.

AmopdHbIE BelecTRa.

arperaTHbIX COCTOSIHUSX.
Konnekmus
KPUCTAIINYECKUX U
aMOp(HBIX BEIIECTB U
U3JEIUN U3 HUX.

«amop(hHbIE BEIIECTBAY,
CKPUCTATUTUYECKUE
BEIIIECTBAY,
«KpUCTATAYECKast
pelIeTKay,




I Ne3 «IlepenuBanue»
YIJIEKUCIIOTO ra3a B
CTaKaH Ha
YpaBHOBEIICHHBIX BECax.
JO Ne3 OmbIT ¢ mycToit
3aKPBITOM TIACTUKOBOM
OyTBUIKOM

YcTaHOBIEHNE IPUYNHHO-
CJIEICTBEHHBIX CBA3EH
MEXKy CBOMCTBAMU
BEILIECTBA

Y TUIIOM KPUCTAJIMYECKOU
peneTKr. XapakTepuCTUKa
aTOMHBIX, MOJIEKYJIIPHBIX,
MOHHBIX, METAJUINYECKUX
KPUCTAJUIMYECKUX
PELIETOK.

[IpuBenenue npuMepoB
BELIECTB C Pa3HBIMU
TUMIAMHU KPUCTAILTNYECKON
PEUIETKHU.

Xumus u reorpadud. | § 7. Crpoenne 3emun: sapo, mantus, | JI Ne8 Komnexknms Onpenenenus NOHATHIA:
Haiitu B xopa. JIutocdepa. Munepansl 1 | MUHEPAJIOB (JIa3ypHT, «IAPO», KMAHTUS», KKOPaA»,
CKa3Kax TOPHBIE ITOPOJIBI. KOPYHJI, XJIbKOITUPHT, «mTochepar,
IT. I1. Marmarnyeckue 1 0cal04uHbIe (GIII0OpUT, TauT). «MHUHEPAJIBD), KTOPHBIE
baxosa (HEeOpraHu4ecKue u J Ne9 Komnekuus IIOPOIBIY.
«MaJlaxuToB | OPraHMYECKUE, B TOM YHCIIE U ropHbIX nopof (rpanut, | Knaccuduxarusi ropHbIX
ast TOPIOYHE) TOPOJIBI. pa3ianyuHbie POpPMBbI IIOPOA.
IIKaTYyJIKa» 1 KaJIbLIUTa — MelI, Beinonaenue
«KameHHbIN Mpamop, U3BECTHSIK). HETIOCPEICTBEHHBIX
LIBETOK» JI Ne10 Komnexkums HaOIIOCHUM.
ONMCAaHHE TOPIOYUX UCKOMAEMBIX Odopmiienue otuera,
MUHEPAJIOB. (HedTh, KAMEHHBIN BKJIFOYAIOIIETO ONTMCAHUE
YTOJIb, CJIAHITBI, TOPD). HaOIIOICHUS, €r0
JI-2. Unctpykrax o Th. pE3yJIbTaTOB, BEIBOAOB.
"N3yueHue rpanuTa ¢
MOMOILBIO YBEIUYHTE-
JLHOTO CcTeKna"
Xumus u ounonorus. | § 8. XUMHUYECKUN COCTAB KUBOU D Ne4 CrnuproBas OnpeneneHus NOHATHM:
JlomMamHuii | KJIETKUA: HEOpraHUYECKHUe (Bofa | AKCTPaKIHs XJopohuiia | «KXUMUIECKHUA COCTaB
OMBIT: Y MUHEpaJIbHBIE COJIN) U 13 3€JICHBIX JINCTHEB KJIETKN, «(POTOCHHTE3,




«OOHapyxe | opraHudeckue (OenKu, Kupsbl, pacTeHui. «XI0pOPUILIDY.
HUE YIJIEBOJIbl, BATAMUHBI) JI-3 OOHnapyxenue Onucanne XuMUYeCKOro
Kpaxmalna B | BemlecTBa. buomornyeckas ponb | 3QUpHBIX Maceln B AKCIIEPUMEHTA C TOMOUIBIO
MPOAYKTaX | BOJBI B )KMBOU KIICTKE. arneJIbCUHOBOM KOPOUYKE. | €CTECTBEHHOIO (PYCCKOIO
NUTaHUA, ®dorocunTe3. XI0pohuILIL. JI-6 Onpenenenue WM POJTHOTO) SI3bIKA.
a0710KaxX». buonoruyeckoe 3HaueHue COJIEP>KaHMSI BOJIBI B Brinonnenue
KUPOB, OCJIKOB, 3(PUPHBIX MaCe, | PACTCHHH. HEMOCPEICTBEHHBIX
YIJIEBOJIOB U BUTAMUHOB JJIsA JI-4 O6napyxeHue HaOJIOCHUH.
KU3BHENIEATETbHOCTU Macja B CeMeHax CocraBnieHre BbIBOJIOB 10
OpraHU3MOB. MOJICOJIHEYHUKA U pe3yabpTaram NpoBEEHHOTO
I'PELIKOTO Opexa. HKCIIEPUMEHTA.
JI-5 OO0napyxeHnue
Kpaxmaja B NIIEHUYHOU
MYKE.
JI-6 B3aumoneiicTBue
aCKOpOMHOBOM KHUCJIOTHI
C MoJ0OM (OmpeacicHue
ButamuHa C B
Pa3JIMYHBIX COKaX).
JI-7 O6napyxeHue
Kpaxmasa B MpOAyKTax
nuTaHus; ssonokax. UTh
KauecTtBeHHbIE § 9, Neb6. KauecTtBeHHBIE peakyu. D Ne5 KauectBenHass | OnpenenieHuUs OHSITUI:
peaKIMH. Pacno3naBaHue BEMIECTB C peaklusi Ha KHUCIOPOA. | «KAaYeCTBEHHBIE PEAKLIUN,
PacnioznaBanue MOMOIBIO KAY€CTBEHHBIX KauecTBeHHas peakuusi | «aHAJTUTUYECKHUUA CUTHAI.
BEIIECTB C ITOMOILBIO peakuuii. AHAJTUTUYECKHUI HA YIJIEKUCIIBIN Ta3. Pacno3naBanue kucnopona,
Ka4€CTBEHHBIX curHai. OnpenpensieMoe JI-8 "IIpomyBaHue YITIEKUCIIOTO rasa,
peaKIuii. BEILIECTBO U PEAKTUB Ha HETO. BBIJIBIXaEMOTO BO3/1yXa U3BECTKOBOW BOJIBI.
AHaITUTHYCCKHUH 4yepe3 U3BECTKOBYIO Onucanue XuMUYECKOTO
CHUTHAJL. Bony". 3KCIIEPUMEHTA C IIOMOILBIO
Omnpenensemoe JI-9 "O6napyxeHnue €CTECTBEHHOTO (PYCCKOTo

BCIICCTBO U PCAKTHUB
Ha HCTO.

W3BECTKOBOW BOJIBI CPEAU
pa3JIMYHbBIX BElECTB".

JO Ned OOGnapyxeHue

WJIU POJHOTO) SI3bIKA.
Breimonuenue
HEIOCPEICTBEHHBIX




Kpaxmaja B MpOIyKTax
MMATAHUS, TOJIOKaX.

HaOJIFOIEHUH.
CocraBieHIE BBIBOIOB 110
pe3yabTaram MpoBEIECHHOTO
JKCIIEPUMEHTA.

I'maBa Il Maremaruka B xumuu (5 4.)

OtHOCUTENbHAs § 10. OTHOCHUTENIbHAsI aTOMHAs Macca Onpenenenus NOHSATUM:
aTOMHasl 1 aneMeHTa. MollekynspHas Macca. «xummudeckas hopmysa,
MOJICKYJISIpHas Macca. OmnpezaeneHrue OTHOCUTEIBHOMN «OTHOCHTENIbHAS aTOMHas
aTOMHOW MacChl XUMHUYECKUX Maccay, «OTHOCUTEIbHAs
anemMeHToB 1o Tabmuue . U. MOJIEKYJISIPHAs Maccay.
MenneneeBa. Haxoxnenue Haxoxxnenue
OTHOCHUTEIIbHON MOJIEKYIISIPHON OTHOCHUTEJIbHOM aTOMHOM
Macchl 1o (hopMmyrie BelecTBa MacChl XUMUYECKUX
KaK CyMMBbI OTHOCHUTEJIbHBIX AJIEMEHTOB 110 Tabnuie /.
aTOMHBIX MAacC, COCTaBJISIOIINIX H. Menneneena.
BEILIECTBO XUMUYECKUX Brruucienue
DJIEMEHTOB. OTHOCUTEIBHOU
MOJIEKYIISIPHOM MAaCCHI
BEILIECTBA.
Maccogas gosist §11, Ne 4, 5 | [ToHsiTue 0 MaccoBOM J10J1€ Onpenenenus NOHSATUM:
XUMHUYECKOTO c. 65. XUMHUUYECKOTO 3eMeHTa (W) B «maccoBas 10715
AJIEMEHTA B CJIOKHOM CJIOKHOM BEIIECTBE U €€ pacueT AJIEMEHTAY.
BEILIECTBE U €€ pacyeT o ¢opmyre BEIIeCTRa. Brruucnenne maccoBoit
no gopmyse JOJI XUMHUYECKOTO
BEILIECTRA. aJieMeHTa 1o hopmysie
COCMHEHUS.
YcTaHoBIEHHE POCTENILIEN
(dbopMyITBI BEIIECTBA TI0
MacCOBBIM JI0JISIM
XUMHUYECKUX AJIIEMEHTOB.
Yucreie BemectBa | § 12. Yucrelie BemiecTa. CMecH. J Nell Komnekmus OnpeneneHus NOHATHM:
cMecH. Jomamauii | ['eTeporeHHbIe U TOMOT€HHbBIE Pa3IMYHBIX BUOB «YHMCTHIC BEIIECTRA,
['eTeporennrie u OTIBIT: cMecH. ['a3000pa3ubie (BO3ayX, | Mpamopa U U3IeNuil 13 «CMECH».

IOMOT'CHHBIC CMCCH.

«3yueHne

IPUPOJIHBIN T'a3), KUIKUE

HECTO.

Knaccuduxkanus cmeceid.




["a3000pa3nHbie cocTaBa (redTh), TBEpIBIE CMECU Komnekmus nedptu n CocraBneHue Ha OCHOBE
(Bo3myx, mpupoausiii | CMCy. (ropHBIE IOPOJIBI, KyJMHAPHBIE | HEPTEIPOAYKTOB. TEKCTa TaOIHIIbI, B TOM
ra3), JKUJIKHUe CMECH Y CHHTETHYECCKHUE Komnexius OBITOBBIX YHUCIIe ¢ TPUMEHEHUEM
(redTh), TBEpIBIC MOIOIIINE CPEJICTBA). cMeceil. cpeactB UKT.

cMecH (TopHbIe Cmech peyHoro u Brinonnenue

MOPOJIbI, KyJTHHAPHbBIE CaxapHOTo Mecka 1 Uux HEIMOCPEICTBEHHBIX
CMecCH U paszzeneHue. HaOJIOICHUH.
CUHTETUYECKHUE O NeS Uzyuenue

MOIOIIIME CPEJICTBA). coctaBa CMC.

O6bemHas gons raza | § 13. OmnpeneneHue 00bEMHOM JT0JIH J Nel2 Jluarpamma Onpenenenus NOHSATUM:

B cMecH. CocTaB ra3a (¢) B cmecu. Cocras cocTaBa aTMOC(epHOro | «0ObEMHASI 10JI ra3ay.
arMoCc(EepHOro arMOC(EpHOro BO3ayXa U BO3ayXxa. J(narpamma Pemenue 3anau ¢

BO3yXa U IpUPOAHOTro ra3a. Pacuer COCTaBa MPUPOHOTO Ta3a | KCTIOIb30BAHUEM MTOHSATHUS
IPUPOIHOIO Ta3a. oObeMa JI0JIM ra3a B CMECH 10 «oObeMHas 1075
Pacuer o6bema nonu ero 00beMy U Ha00OPOT. raz000pa3HOro BEIIECTBAY.
ra3a B CMECH I10 €ro

00BeMy 1 HA00OPOT.

10 | MaccoBas nons § 14. MaccoBas no:s Bemiectsa (W) B Onpenenenust NOHATHIA:
BEIIECTBA B [TonroroBut | pactBope. KoHlieHTparus. «pacTBOPY,
pacTtBope. bCS K PactBopuTenb u pacTBOPEHHOE «PaCTBOPUTEIIBY,
Konmentpanus. IIPAKTUYECKO | BemecTBo. PacueT macchl «pacTBOPEHHOE BEIIIECTBOY,
PactBoputens u it pabote PacTBOPEHHOIO BELIECTBA IO «MaccoBast 10J1s
pacCTBOPEHHOE Ne3 ¢. 77 Macce pacTBOpa U MacCOBOM PacCTBOPEHHOIO BEIIECTBAY.
BenecTBo. Pacuer J10JI€ PACTBOPEHHOTO BEIIECTBA. Pemenue 3agau ¢
MAaccChl WCIIOJTb30BAHMEM TTIOHSTHSI
PacTBOPEHHOIO «MaccoBast 10JIs
BEIIECTBA [0 Macce PacTBOPEHHOIO
pacTBOpa U MaccoBOM BEIIIECTBAY.

JI0JIe PACTBOPEHHOTO
BEIIECTBA.

11 | IIpakTuyeckas Pacuetnwsie | [IpaBuna texnuku 6ezonacHocty | [IpakTudeckas pabora | PaGora ¢ maboparopHbiM
pabora Ne3 3a7a4 C pu paboTe B XUMHYECKOM No3 o0opyoBaHNEM B
«IIpuroroBnenue MCIIONIb30BaH | kabuHete. [Ipuemsl oOparieHus COOTBETCTBHH C MPaBUIIAMU
pacTBopa € 33IaHHON | HeM C J1abOpaTOPHBIM TEXHUKU 0€30MacHOCTH.




MacCOBOM J0JIEN TIOHSITUSA 00opyIOBaHUEM. BrinmonHeHnne npocTenmmnx

PacTBOPEHHOTO «maccoBas IPUEMOB OOpAIeHHS C

BEILIECTBAY. TIOJISD. 71a00paTOPHBIM

Hucrpykrax no Th. 000pyIOBaHUEM.
HaGmronenue 3a
CBOMCTBaMU BELIECTB U
SIBIICHUSIMH,
POUCXOISIIIIUMHU C
BEIIECTBAMH.
Onuncanue XuMHAYECKOTO
AKCIIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOTO (PyCCKOro
WJIU POJHOTO) SI3bIKA U
SI3bIKa XUMUH.

CocraBneHue BbIBOIOB 1O
pe3ysibTaraM NpOBEICHHOTO
AKCIIEPUMEHTA.

[TonsiTHe 0 YHCTOM § 15. ITonstue o yucroMm Bemectee 1 | I Nel3 Kosekius Onpenenenus NOHSATUM:

BEIIECTBE U Jomamuauit | mpumecu. MaccoBast 1o «MuHepaJbl ¥ TOpHBIE «IIpUMECH», «MaccoBas

npuMecu. MaccoBast | OMBIT: npumecu (W) B oOpasiie OPOABD». JI0JISI BEIIECTBA B CMECH.

JIOJIsl IPUMECH B «3yuenue | ucxonnoro BemectBa. OcHoBHoe | IO Ne6 Mzyuenue [IpoBenenrie HaOMIONEHUH.

o0Opasiie UCXOMHOTO | COCTaBa BelllecTBO. PacueT Macchl COCTaBa HEKOTOPBIX Pemenne 3a1au ¢

BeniecTBa. OCHOBHOE | HEKOTOPHIX | OCHOBHOTO BEIIECTBA MO Macce | OBITOBBIX U UCIIOJIb30BAHUEM MTOHSATHIA

BellecTBO. Pacuer OBITOBBIX U | BEIIECTBA, COACPKAIIIETO (dhapmaneBTHYECKUX «MaccoBas J10Jis OCHOBHOTO

Macchbl OCHOBHOTO dbapmaneBTi | OnpeaeIeHHY0 MacCOBYIO JIONIIO | IIpEnaparos, KOMIIOHEHTA WJIN

BEILIECTBA [0 MACCE€ | YECKUX npuMecen. coJiepKaInx IPUMECH.

BEIIECTRA, npenaparos, OMpEeETICHHYO JOJTIO

coJieprKaIero coJiepKaIu npuMecei.

OTIPENICIICHHYIO X

MAaCCOBYIO JOJIIO OIIPEIEIIEHH

MIPUMECEM. VIO JI0JTFO

MIPUMECEN.
I'naBa |1l SIBJieHMs1, MPOMCXOAsIIHE C BellleCTBAMU (54.)

12 \ Pa3nenenue cmeceit

. | §16(c. 83 - | Crioco6bI pasnenenns cmeceii u | 1D Ne6 Pasnencuue

\ OnpeneneHus MOHITHIA:




85).
IIpakTueck
ast pabora No
4

ouncTKa BeuecTB. Hexkoropeie
IPOCTEHIIIHNE CITOCOOBI
pa3leNeHns CMece:
IPOCEUBAHUE, pa3/ICICHUE

CMECH MOPOIIKa CEPhI U
JKEJIE3HBIX OITHIIOK.
Pa3nenenue cmecu
MOPOIIIKA CEPHI U TIECKA.

«pa3AEICHUE», KOUUCTKAY,
«IPOCEUBAHUEY,
«OTCTaMBaHHUE,
«IEKaHTAIHASL,

«BpIpanmBa | cMeceil HOPOUIKOB XKeye3a U Paznenenue cmecu Boibl | «LIEHTPUPYTHPOBAHUE).
HUE CEphl, OTCTaNBaHUE, JEKAHTAIUS, | U PACTUTENBHOTO Macia ¢ | OnucaHne XUMUYECKOTO
KPUCTAJUIOB | LIGHTpU(]yTrHUpoBaHue, MTOMOIIBIO JETUTEIBHON | DKCIIEPUMEHTA C TIOMOILIBIO
conm» (c. 94 | pazneneHue ¢ MOMOIIbIO BOPOHKH. €CTECTBEHHOTO (PyCCKOTO
JIOMaIIHUN JIEJIINTEIIbBHON BOPOHKH, J1O Ne7 Paznenenue WJIM POJHOTO) SI3bIKA.
AKCIIEpUMEH | GUIBTPOBAHUE. CMECH CYXOro MOJIOKa U | BeimonHenue
T). PEYHOrO Mecka HETOCPEICTBEHHBIX
OTtcranBaHue B3BECH HaOJIOACHU.
MOPOILKA JJI1 YUCTKU CocraBneHue BbIBOJOB 10
MOCY/IbI B BOJIE U €€ pe3ysibTaraM NpOBEICHHOTO
JICKaHTaIlS. AKCIIEPUMEHTA.
IIPNe 4 «BeipamuBanue
KPUCTAJJIOB COJINY
(moMarHuii
HKCIIEPUMEHT)
OunbTpOBaHUE B § 16 (c. 86 - | ®dunbrpoBanue B maboparopuu, | Nel4 Ounsrp llorra. | OnpeneneHus: OHATHI:
naboparopuu, ObITy U | 87). OBITY U Ha TTPOU3BOJICTBE. Boposnka BroxHepa. «QUIBTPY,
Ha MTPOU3BOJICTBE. [Tonsitue o punbTpare. YcraHoBka 115t «pUIBTPOBAHUEY.
[TonsTue o bunbTpoBaHUs MO Brimonnenue
dbuneTpare. BaKyyMOM. HETOCPECTBEHHBIX
D Ne7 PecniuparopHbie | HaOIIOACHUH.
MAacCKH U MapJieBbIe
TTOBSI3KH.

13 | AncopOuus. [Honsitue | § 16 (c. 87— | Aacopouus. Ilonstue 06 J Nel5 TlporuBoras u Onpenenenus NOHATUM:
00 ajcopOruu u 89). a7ICOpOIINH 1 aJICOPOCHTAX. €ro yCTPOMCTBO. «aacoponus»,
ajcopOeHTax. JomamiHuii | AKTUBUPOBAaHHbBIN O Ne8 AncopOuus «aicopOeHTHI.
AKTUBUPOBAHHBIN OIIBIT: YTOJIb KaK BaXKHEUILINN KYKYpPY3HBIMHU Brimonnenue
yTOJIb KaKk «Ancopbumst | ancopOeHT. YCTpOHCTBO MaJIOYKaMu MapoB HETOCPEICTBEHHBIX
BAKHEUIINN AKTUBUpPOBAa | IIPOTUBOra3a. [Iaxy4ux BELIECTB. HaAOJTIOICHUH.

aJICOPOCHT.

HHBIM YIJICM

AncopOnus

Onucanue XuMHUYECKOTO




YerponcTso KpAaCSIIMUX AKTUBUPOBAHHBIM yINIEM | DKCIIEPUMEHTA C IIOMOLIBIO
IIPOTUBOTrA3a. BEILIECTB KpAaCSIIUX BEIIECTB €CTECTBEHHOTO (PyCCKOro
IIETICU-KOJIBI. IIETICU-KOJIBI. WJIN POJTHOTO) SI3bIKA.
Ancopbuus CocraBiieHr€e BBIBOJIOB 10
KyKYpYy3HBIM pe3yapTaram NpOBEAECHHOTO
U JKCIIEPUMEHTA.
najJjo4yKaMu
apoB
axy4yux
BELECTBY.
Juctumisiuus § 17, Huctunnsiuus (neperonka) kak | [ Nel6 Komnekius Onpenenenus NOHATHM:
(meperoHka) Kak MOJITOTOBUTH | Mpouecc Bbiaenenus Bemecra | «Hedts u «IUCTUIUISILUS,
IIPOLIECC BBIAEIEHUSA | CS K U3 JKUJIKOU CMECH. HEPTETPOIYKTHI». CKPUCTAIITU3ALUSY.
BEILIECTBA U3 JKUJIKOW | MIPAKTUYECKO | JucTHImIMpoBaHHAs BOJA U I Ne8 Ilonmyuenue CocraBneHne Ha OCHOBE
CMECH. i pabote o0acTH ee MPUMEHEHUS. JACTUIUIMPOBAHHOM TEKCTa CXEMBI, B TOM YHCIIE
JuctnmmupoBanHas | NeS «Ouncr- | Kpucramnumsanus nim BOJIbI C [IOMOIIBIO C IIPUMEHEHUEM CPEICTB
BOJIa ¥ 00JIaCTH €€ Ka TIOBapeH- | BbIIIAPUBAHUE B J1a00paTOPUU 1ab0opaTopHO HKT.
IIPUMEHEHUS. HOM conu» ¢. | (KpUCTAJIIU3aTOPbl U YCTaHOBKH IS BelnonHeHue
Kpucrammmsanus unm | 96. dbapdopoBbIe YAIKK JJIs MEPErOHKU KUJIKOCTEH. HETOCPECTBEHHBIX

BBIITAPVBAHUE B
naboparopuu
(KpUCTaILIU3aTOPhI U
dbapdopoBbie HaIKu
JUTsl BBIIIAPUBAHHUS ) U
npupoze. Ileperonka
Hedtu. Hedrenpomy-
KTbl. OpakunoHHas
NEepPEeroHKa KHUIAKOTrO
BO3/TyXa.

BBITIAPUBAHUS) U IPUPOJIE.
[leperonka nedru.
Hedrenponykrel. @pakurionHas
MepPEeroHKa KHUIKOTO BO3IyXa.

Pa3nenenue cmecu
NepMaHraHara u
JUXpomaTa Kajus
crmocooom
KpPUCTAJUTU3ALIU Y.

HaOJIIONEHUI U aHAJIN3
CBOMCTB BEIICCTB.
Odopmrnenue otyeTa,
BKJIFOYAIOIIEro ONUCaHUE
HaOIIOICHUS, €TO
PE3YABTaTOB, BHIBOJIOB.

14 | IlpakTuueckas [Ipaktuueck | [IpaBuna texuuku 6e3onacHocty | [IpakTudeckas pabora | PaGora ¢ maboparopHbiM
pabora Ne 4 ast pabora pu paboTe B XUMHYECKOM No5 o0opyoBaHUEM U
«Ounctka moBapeH- | Ne6 kabuuere. [Ipuemsl oOpareHus HarpeBaTeIbHBIMH
HOU COJIN». «M3yuenue | ¢ maGopaTOpHBIM ITP Ne6 «U3yueHue npubopamMu B COOTBETCTBUH
Nuctpykrax no Th. | mponecca 000pyI0OBaHUEM U MpoLEeCCa KOPPO3UH C MpaBUJIAMH TEXHUKHU




KOpPO3HH
Kele3a»
(moMarHuit

onwIT ¢.107).

HarpeBareIbHBIMU TPHOOpaMu

Keme3ay (AoMaITHuM
OTIBIT).

0€30MMacHOCTH.
BrimonHenne npocrenmmx
IpUEMOB OOpaIeHus C
1a00paTopHBIM
0o0opyI0BaHUEM: C
1a00paTOPHBIM ITATUBOM,
CO CIIUPTOBKOM.
HaGmronenue 3a
CBOMCTBaMU BELIECTB U
SIBIICHUSIMH,
IPOUCXOSIIIIAMH C
BELIECTBAMH.
Onucanne XuMH4€CKOTO
AKCIIEPUMEHTA C TIOMOUIBIO
€CTECTBEHHOTO (PyCCKOro
WJIU POIHOTO) SI3bIKA U
SI3bIKa XUMUH.
CocrasiieHrEe BBIBOJIOB 110
pe3yapTaram NpOBEJECHHOTO
HKCIIEPUMEHTA.

15

XUMHUYECKUE
peaKIuu Kak MpoIece
MPEBPAILEHUS OTHUX
BEILIECTB B JIpyTHe.
VYcnoBust mpoTekaHus
U TIpEKpaIleHUs
XUMHUYECKUX
peakuui.
ConpuKoCHOBEHUE
(KOHTAKT) BEILIECTB,
HarpeBaHue.
Karanmu3arop.
NHruéurop.
VYnpasieHnue

§ 18.

XUMHUUYECKUE PEAKLINU KaK
IIPOLIECC MTPEBPALLECHUS OJHUX
BEILLIECTB B JPYTHUE. YCIOBUS
MPOTEKAHMS U MPEKpPALEHUS
XAMHUYECKNX PEAKIIHM.
ConpukocHOBEHHE (KOHTAKT)
BEILIECTB, HArPEBAHUE.
Karanuzarop. Murudurop.
VYhpasneHue peakuusamMu
TOpPEHHs.

19 Ne9
BzaumonencTBue
’KCJIC3HBIX OITMJIOK U
MOPOIIIKA CEPHI TTPH
HArpEBAaHUH.

ITonyyenue yriekucioro
rasa B3auMOJCHUCTBUEM
Mpamopa ¢ KUCIOTOU U

0OHapy>KEHHUE ero C

OMOIIILIO N3BECTKOBOU

BOJBI.

JI Nel17 Karanutudeckoe
pasiokeHue nepokcuaa
BOJOpO/IA (KaTajau3arop

OnpeneneHue MOHITUMN:
«XHUMHUYECKAs peakius»,
«KaTaJau3aTropy.
YcTaHOBIEHNE IPUYNHHO-
CJIECTBEHHBIX CBA3EH I
paznuyeHust GU3NIECKUx 1
XUMUYECKHUX SBJICHUM.
Onucanue ycinoBui
TEUEHUS XUMHUUECKUX
peaKuui ¢ MOMOIIBIO
€CTECTBEHHOTO (PyCCKOro
WJIU POJHOTO) SI3bIKA U
SI3bIKa XUMUH:
CocTaBneHue BBIBOJIOB 10




peaKuusIMu rOpCHUA.

— AWOKCH]] MapraHiia

(1IV)).

pe3yapTaTaM OpOBEAECHHOTO
DKCIEPUMEHTA.

16

[Ipu3naku
XUMHUYECKHUX
peaKkuuii: U3MEHEHNe
1BeTa, 00pa3oBaHue
0CaJKka, paCTBOpEHUE
IIOJIy4€HHOI'O OCaJIKa,
BBIJICIICHHE Ta3a,
NIOSIBJICHUE 3a11axa,
BBIJICTICHUE WU
NOIJIOLICHUE
TEIUIOTHI.

§ 19, Nel-
3,5.

[Ipu3HaKK XMMUYECKHUX
peaKIuil: ”3BMEHEHUE 1IBETA,
oOpa3oBaHUE OCajIKa,
PacTBOPEHME IOITYYEHHOTO
OCaJiKa, BBIJICJICHUE T'a3a,
IIOSIBJICHME 3arlaxa, BbIACICHNE
WM TIOIJIOIIEHNE TEIUIOTHI.

I Ne10 OGHapyxenue
pacTBOpa UIEJIOUH C
MTOMOIIBIO NHAUKATOPA.
B3aunmonencrtBue
pacTBOpa epMaHraHara
KaJIUs U pacTBOpa
JIUXpOMaTa Kajus C
pacTBOpOM cyibpura
HaTpusl.
BzaumoneiictBue
pacTBOpa epMaHraHara
KaJIUsl C aCKOPOMHOBOM
KHUCJIOTOU.
BzaumoneiictBue
XJIOpHJIa Keye3a C
KEIITOU KPOBSHOMN
COJIBIO M THAPOKCHJIOM
HaTpusl.
B3aumonencrue
ruapokcuza sxenesa (1)
C PAaCTBOPOM COJISTHOU
KHUCJIOTBI.

JI-11 N3yuenue
YCTPOKCTBA 3aKUTAIKH
U TJIAMEHU.

JLO Ne9 PactBopeHue B
BOJIE Ta0JIETKHU
aciupuna YIICA.
[IpuroroBnenue
M3BECTKOBOW BOJBI U
OTIBITHI C HEW.

Onpenenenue MOHATHIM: «
MPU3HAKU XUMUYECKUX
peakuuin.

OnucaHue NpU3HAKOB
XUMHUYECKUX PEaKIUi C
MOMOIIBIO €CTECTBEHHOTO
(pyCCKOTO HJIM POIHOTO)
SI3bIKA U SI3bIKA XUMUHU.
Brimonnenue
HETOCPECTBEHHBIX
HaOJIIOICHUIA.
CocraBneHue BBIBOIOB 11O
pe3ysbTraraM NpOBEICHHOTO
AKCIIEPUMEHTA.

I'maBa IV.

Pacckaspl mo xumuu

(1 4.).
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Brigaromuecs
PYCCKHE yUEHbIE-
XUMUKHA. JKU3Hb U

nesaTebHOCTh M. B.
Jlomonocona, /I. H.

Meneneena,
A. M. bytnepoga.

c. 111-122

Bxnan, BHECEHHBIN PyCCKUMU
YYEHBIMU — XUMUKAMH B
pa3Butue XuMuu. JKu3Hb U
nesrenbHocTh M. B. JIomo-
HocoBa, [[. 1. Menneneesa,
A. M. bytnepoga.

[Toptpets! yuensix M.
B. Jlomonocoga, /I.H.
Menneneena,

A.M. bytneposa.

CamocTosITenbHOS
BBIJIEJICHUE U
dopmynupoBaHue
II03HABAaTEJIbHOM 1IEIIH;
IIOMCK U BBIJIEJICHUE
HeoOxoauMoM nHpopMauu
U3 Pa3JIMYHBIX HCTOUHHUKOB,
B TOM YHCJIE C IPUMEHE-
Huem cpeacts UKT.
Bnanenue MoOHOJIOTHYECKOM
U JUaJIOTUYeCKOr hopMamMu
pe4H B COOTBETCTBUHU C
rpaMMaTUYeCKUMHU U
CHUHTaKCHUYECKUMU
HOPMaMU POJTHOTO SI3bIKA.

Mmuoroo6pa3zue
XUMUYECKUX
BEIIECTB.

c. 123 - 145

MHoroo6pa3ue XuMHUECKHUX
BEIIIECTB.

CaMoCTOSTEIBPHOE BBIIE-
JeHue U GopMyaupPOBaAHHE
MIO3HABATEIBHOM 1IEJIH;
MIOUCK U BBIJICIICHUE
He0o0xonuMo# NHGOPMALTHH
U3 pa3IN4YHbIX UCTOYHHUKOB,
B TOM YHCJIE C IPUMEHE-
Huem cpencts UKT.
Bnanenne MmoHomornueckoun
U AMaliornueckor hopmMamu
pe4H B COOTBETCTBUH C
rpaMMaTU4YECKUMU U
CHHTAKCUYECKUMU
HOPMAaMU POJTHOTO SI3bIKA.

MHoroo6pasue
XUMUYECKHUX
pEaKIUu.

c. 146-154

MHoroo6pa3ne XUMHIECKHX
peaKIui.

CamocTosiTenbHOE
BbIJICJICHHE U (HOPMYIIUPO-
BaHUE MTO3HABAT. 11EJIH;
TIOVICK U BBIJICJICHUE
HEOOXOANMON UH(-ITUH U3




pa3JIMYHBIX UCTOYHUKOB, B
TOM yucie ¢ npuM. CpeacTs
HUKT. Bnagenue MOHOJIO-
TMYECKOM M JUAJIOTHYeCKOMN
dbopmamMu peun B COOTBET-
CTBHMH C TPaMMaTHYE€CKUMHU
1 CUHTAKCHYECKHUMU
HOPMAaMH POJIHOTO SI3bIKA




