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Beeoenue

Ha 6a3e nentpa «Touka poctay oOecrieunBaercs peanuzanus o0pa3oBaTeIbHBIX
IporpamMm €CTECTBEHHO-HAYYHOM u TEXHOJIOTUYECKOU HaIpaBJICHHOCTEMH,
pa3pabOTaHHBIX B COOTBETCTBUUM C TpeOOBAaHUSMU 3aKOHOJATENhCTBA B  cdepe
oOpazoBanusi u ¢ Yy4€ToM pekoMeHaanui denepalibHOrO omeparopa y4eOHOTro
npeaMera « XuMus».

OOpazoBaTenbHas MporpaMma MO3BOJSIET HHTETPUPOBATh peaTn3yeMble MOIXOIbI,
CTPYKTYpy M COJep)KaHuEe MpH OpraHu3alud oOy4deHHss XuMud B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e J1000ro U3 JOCTYMHBIX Y4€OHO-METOJMYECKUX KOMILJIEKCOB
(YMK).

Hcnons3oBanue oOopynoBanusi «Touka poctay mpu peanuszauuud gaHHou OI1
MO3BOJISIET CO3AaTh YCIOBUS:

* JUISl pacIIMPEHUs COJIEP>KAHMS IKOJIBHOTO XMMUYECKOTO 00pa30BaHus;

* U1  TIOBBIIEHUS  MO3HABATEJIIbHOM  aKTUBHOCTU  oOydarouuxcs B
€CTECTBEHHO-HAY4YHON 00J1acTH;

* A pa3BUTHS JIMYHOCTH peOEHKAa B Tmporecce OOyYEeHHs] XHUMHH, €ro
CHOCOOHOCTEM, (HOPMUPOBAHUS U YJOBJIETBOPEHUS COLIMAIBHO 3HAYUMBIX MHTEPECOB U
MOTPEOHOCTEH;

 Jqus paboThl C OJApEHHBIMU IIKOJLHUKAMH, OPraHM3alldd WX pPAa3BUTUSA B
Pa3JIMUHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUECKON JIEATEIBHOCTH.

Pabouass mporpamma 1o y4yeOHOMY MNpeIMETy «XHMHS» pa3paboTaHa B
COOTBETCTBUM C HOPMATUBHBIMU aKTaMH:

- @®enepanpHblii 3akoH OT 29.12.2012 No 273-®3 «O06 oOpa3oBaHHH B
Poccuiickoii @eaepaunmn» (C NOCAEAYIOMHUMHA U3MEHEHHUSIMHU );

- npuka3 MuHuctepcTBa oOpazoBanusi U Hayku Poccuiickoit denepanuu ot
31.03.2014 Ne 253 «O6 yrBepxkaenun DenepalbHOTO TMEpeyHs YYCOHHMKOB,
PEKOMEHIYEMBIX K MCIOJB30BAHUIO NPHU pPeAM3alUd HMEIOUIMX T'OCYAapCTBEHHYIO
aKKpeIUTaluio o0pa3oBaTeNIbHBIX MPOTrpaMM HadyaJbHOTO OOIIETro, OCHOBHOTO OOIEro,
CpenHero oo1ero oopa3zoBaHusD» (C MOCIEAYIOIUMU U3MEHEHUSIMH );

1) Ilnanupyembie pe3yabTaThl 0CBOCHHA Y4eOHOI0 nmpeaMera.
1.1. JIuyHOCTHBIE PE3YIbTATHI.

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUSI OCHOBHOW 00pa30BaTEIbHON MPOTrPaMMBbI
OCHOBHOI'0 00IIIETO 00pa30BaHUsl JOJIKHBI OTPAKATH:
1) BocriuTaHre poCCUMCKON rpakIaHCKOW MEHTUYHOCTHU: MaTPUOTU3MA, YBAXKEHHUS K
OreuecTBy, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccun; ocozHanue
CBOEH 3THUYECKON NPUHAIJIEKHOCTH, 3HAHUE UCTOPUH, A3BIKA, KYJIBTYPbI CBOETO
Hapoza, CBOETO Kpasi, OCHOB KyJIbTYPHOI'O Hacyieaust HapoaoB Poccun u uenmoBeuecTsa;
YCBOCHHME T'YMaHUCTUYECKUX, JEMOKPATUUECKUX U TPAIULIMOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAIBHOTO POCCUIICKOT0 00I1IeCTBA; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U
nonara nepen Ponunowu;
2) @opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTU U
CIIOCOOHOCTH OOYYalOIIMXCS K CAMOPa3BUTHUI0O M CaMOOOPAa30BAaHMIO Ha OCHOBE
MOTHBAallMd K OOYYEHHI0O W T[IO3HAHWIO, OCO3HAHHOMY BBIOOPY U IOCTPOEHUIO
nanbHeel HHANBUAYAIbHON TpaeKTOpUK 00pa3oBaHusl Ha 0a3e OPUEHTUPOBKU B MUPE
npodeccuii ¥ MPOPECCHOHANBHBIX  MPEINOYTEHHM C  y4eTOM  YCTOWYHUBBIX



MO3HABATENbHBIX MHTEPECOB, a TaKXKe€ Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIHHOIO
OTHOUIEHUS K TpPYIy, Pa3BUTUSA OIbITA y4YyacTUsS B COLMAIBHO 3HAYUMOM TPYIE;
3) dbopmupoBaHue LEJI0CTHOTO MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTHKH, YYUTHIBAIOILIETO
COLIMAJIBHOE, KYJBTYpHOE, SA3BIKOBOE, JTYXOBHOE€ MHOrooOpa3ue COBPEMEHHOI'O MHpA;
4)  QopMupoBaHHUE  OCO3HAaHHOTO,  YBAXKUTEIBHOTO U  JOOpPOXKEIATEIHHOTO
OTHOLIEHUSI K JIPYrOMYy YEJOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, S3BIKY,
BEpe, I'PAXKIAHCKOM IMO3WULHH, K UCTOPUHU, KYJIbTYpE, PEJIMIWHU, TPAJAMLMAM, S3bIKAM,
[IEHHOCTSAM Hapo 0B Poccuu u Hapo10B MUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JAUATIOT
C IPYTUMH JIFOJIbBMHU U TOCTUTAaTh B HEM B3aWMOIIOHUMAHUS;
5) ocBoeHME COLMAIbHBIX HOPM, MPaBHJI IOBEIEHUSA, posied W (OPM COLHAIBHON
KU3HH B Ipynmnax M cOOOLIECTBAxX, BKJOYAs B3POCIbIE U COLMAIbHBIE COOOIIECTBA;
ydyacThe€ B IIKOJBbHOM CaMOYINpPAaBJIEHWHM W OOIIECTBEHHOW KU3HM B TIpelesax
BO3PACTHBIX KOMIETEHIIMN C y4€TOM PETHOHAIBbHBIX, ITHOKYJIbTYPHBIX, COI[UAIBHBIX U
HKOHOMUYECKUX OCOOEHHOCTEH;
6) pa3BUTHE MOpPAIBHOIO CO3HAHHUSA M KOMIIETEHTHOCTH B PELIEHUH MOPAIbHBIX
npo0sieM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (hOPMHUPOBAHHME HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOI'O MTOBE/ICHUS, OCOZHAHHOTO ¥ OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHBIM
MOCTYIIKaM;
7)  QpopMupoBaHME  KOMMYHHKATHUBHOM  KOMIIETEHTHOCTM B  OOIICHUU U
COTPYIHMYECTBE CO CBEPCTHHKaMH, JETbMHU CTaplIEro MW MJIAQAUIEr0 BO3pACTa,
B3pOCIBIMM B IIpoliecce 0oOpa3oBaTENbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCJIEI0BATENbCKOM, TBOPUECKOW U JPYTUX BUIOB J€ATEIbHOCTH;
8) ¢opmupoBaHUE IIEHHOCTH 30pPOBOTO MU OE30MAaCHOr0 00pa3a >KU3HH; YCBOCHHE
MpaBUJI UHAUBUAYAIBHOIO M KOJUIEKTUBHOIO O€30MaCHOIO MOBEACHUS B YpPE3BbIUAHBIX
CUTYyallMsIX, YTPOXKAOIMIMX JKU3HM M 3J0pPOBBIO JIIOJEW, IIpaBUJ IOBEACHMS Ha
TPAHCIIOPTE U Ha J0POrax;
9) bopMupoBaHHE OCHOB HKOJIOTUYECKOM KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIIJIEHUS, Pa3BUTHE ONBITA SKOJIOTHYECKA OPUEHTUPOBAHHON
pedIeKCUBHO-OIICHOYHON U MPAKTUYECKOM IEATENbHOCTH B )KU3HEHHBIX CUTYalIUAX;
10) oco3HaHMe 3HaUEHUSI CEMbH B JKU3HM YEJIOBEKA U OOLIECTBA, IPUHITHE LIEHHOCTH
CEMEHHOM JKM3HHU, YBAKUTEIIBHOE U 3a00TIMBOE OTHOIIIEHNE K YJIeHaM CBOCH CEMbH;
11) pa3BuTHE A3CTETUUYECKOTO CO3HAHUS YEPE3 OCBOECHUE XYI0)KECTBEHHOTO HACIEIUS
HapoJ10B Poccuu u Mupa, TBOpUECKON NeATEIbHOCTH 3CTETUYECKOTO XapaKTepa.

1.2. MeramnpenMeTHbIe pe3yIbTaThI
MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MpOrpamMMbl OCHOBHOT'O 0OIIIEro 00pa30BaHMsl IOJKHBI OTPAXkKaTh:
1) ymeHue caMoCTOATENbHO ONPEAEIISTh LIeJId CBOETO0 00yUYEHUsl, CTABUTD U
dbopmyupoBaTh JJ1sl ceOs1 HOBBIE 3a/1a4u B yueOe U Mo3HaBaTEIbHOU JIeATeTLHOCTH,
pa3BUBaTh MOTUBBI 1 HHTEPECHI CBOEH ITO3HABATENBHON JEATEIBHOCTH;
2) yMeHHE CaMOCTOSTENIbHO TUIAHUPOBATh ITyTH JTOCTHXKEHUS 1IEJIEH, B TOM YHCIIE
aNbTepHATUBHBIC, OCO3HAHHO BHIOMPATH Harboiee 3PPeKTUBHBIC CITOCOOHI pEIIeHUs
y4eOHBIX U MMO3HABATEIIbHBIX 3a/a4;
3) yMeHue COOTHOCUTH CBOM JIEUCTBHS C INTAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIISATh
KOHTPOJIb CBOEH AEATEIBHOCTU B MTPOLIECCE TOCTHXKEHMSI pe3yJIbTaTa, ONPEAEIsITh
CIoCcOOBI IEUCTBHI B paMKaXx MPEeJIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATD
CBOM JICUCTBUA B COOTBETCTBUU C U3MEHSIONIENUCS CUTYAlUEN;



4) ymeHue OlleHUBaTh IPaBUILHOCTD BBIMOJTHEHUS Y4eOHOM 3a/1aun, COOCTBEHHbIE
BO3MOKHOCTH €€ PEILICHHS;
5) BnazeHre OCHOBaMU CAaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHUS PEIICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATENHHOM €SI TEIbHOCTH;
6) yMeHuE ONpeeNsITh MOHATHS, CO3/1aBaTh 000OIIEHNUs, yCTAHABINBATH aHAJIOTHUH,
KJIacCU(UIIMPOBATH, CAMOCTOATENLHO BRIOUPATh OCHOBAHUS M KPUTEPUU IS
KJ1acCU(UKallMY, YCTaHABINBATh MPUIUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccykJIeHrue, yMO3aKIoueHue (MHAYKTHBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JI€TaTh
BBIBO/IbI;
7) yMeHue co3aaBaTh, IPUMEHATh U IPEOOPA30BBIBATh 3HAKU U CUMBOJIbI, MOJEIH
Y CXEMBI JUIsl pelIeHUs1 y4eOHbIX U ITO3HABATENIbHbIX 33/1a4;
8) CMBICJIOBOE YTEHHE;
9) ymeHue opraHu30BbIBaTh yUeOHOE COTPYTHUYECTBO U COBMECTHYIO
JESATENBHOCTh C YUUTENIEM U CBEPCTHUKAMU; padOTaTh MHIUBUIYAIBHO U B TPYIIIIE:
HaXOAUTh 0011ee pelIeHHE U pa3peliaTh KOH(PIUKTHI HA OCHOBE COTJIaCOBAaHUS MO3UIIUMA
U yueTa UHTepecoB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE;
10) ymeHue 0co3HaHHO MCIOJIb30BAaTh PEUEBbIE CPEICTBA B COOTBETCTBUU C 3ajaueit
KOMMYHUKAIIMH JIJIs1 BBIPAKEHUSI CBOUX YYBCTB, MBICJIEH U OTPEOHOCTEH;
IJITAHUPOBAHMS U PETYJISIIUU CBOEH NESITEbHOCTH; BJIAJICHUE YCTHOW U MUCbMEHHOM
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;
- VYHuBepcanabHble yueOHbIE ACHCTBUS:

1.3. IIpenmerHbie pe3yabTaThI:
1) popmupoBanre nepBOHaYaIbHBIX CUCTEMATU3UPOBAHHBIX MTPEICTABICHUIA O
BEIIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHUE MTOHATUNHBIM
arnapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMMUH;
2) oco3HaHKne 0OBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HayKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUSA, XUMUUECKUX NIPEBPALICHUN HEOPTAaHUYECKHUX U
OPTraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUM KUBOU U HEKUBOM ITPUPOJIBL;
yriyOJieHre MPEICTaBICHU 0 MAaTEPUAIbHOM €MHCTBE MUPA;

3) oBiajieHuEe OCHOBAaMU XMMHUYECKON TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh
U OOBEKTUBHO OIICHMBATh >KU3HEHHBIC CHUTYallMH, CBS3aHHBIE C XUMHEH, HaBbIKAMU
0e30macHOro OOpalleHHs C BELIECTBAMH, HCIOJb3YEMbIMH B IIOBCEIHEBHOM KHU3HU;
YMEHUEM aHAIM3UPOBATH U TUIAHUPOBATH 3KOJIOTMUECKH O€3011acCHOE MOBEACHHUE B LIEIISAX
COXpaHEeHUs 310pOBbs U OKpY Karolen Cpenpbl;
4) ¢dopMupoBaHME YMEHUN YyCTaHABIMBAaTh CBSI3M MEXKIY pealbHO HaOJI0gaeMbIMU
XUMUYECKUMHU SIBJICHUSMHU M TIPOIIECCAaMU, MPOUCXOASINIUMUA B MUKPOMHUPE, OOBICHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa W CTPOCHMS, a
TaKXe 3aBUCUMOCTb IpUMEHEHUS BEILECTB oT ux CBOMCTB;
5) mpuoOpereHue OmbITa HCHOJIB30BAHUS PA3IMUYHBIX METOJOB H3Y4YCHHS] BELIECTB:
HaOMIOACHUST 33 WX NPEBPAIICHUSIMH TPU TPOBEACHUM HECIOKHBIX XHUMHYECKUX
DKCIIEPUMEHTOB C HCIOJh30BaHUEM J1abOpaTOpHOTO OOOpYyIOBaHUS W TPUOOPOB;
6) dopmupoBaHHE TPEACTABICHUN O 3HAYCHUU XUMHUYECKOM HAYKHM B PEIICHUU
COBPEMEHHBIX IKOJIOTMUECKUX MPOOIeM, B TOM YUCIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
u AKOJIOTMYECKUX KaTacTpod;
7) s clenbIX W CAA0OBHUASIIMX OOYYaIONIMXCS: BIIAJICHWE TIpaBUJIaMU 3alliCh
XUMHUYECKUX (OPMYJ C UCIIOJIb30BAHUEM PENbEPHO-TOUECUHOU cUCTeMbl 0003HaueHui J1.
bpanns;



8) JJIA 06yanOH1HXCH C OI'PpaHUYCHHBIMHK BO3MOXXHOCTAMHKU 3O0POBbA: BJIaJICHHUC
OCHOBHBIMHU AOOCTYIIHBIMU MCTOJaMM HAY4YHOI'O IIO3HAHUSA, HCIIOJIIbL3YEMBIMU B XHMHH.

brok «BeIycKHUK HAydUTCSl — 6a30BbIH YPOBEHBY - BHIMYCKHUK HAYYMTCS:

® XapaKTEepHU30BaTh OCHOBHbIE METOJbl IO3HAHUS: HAOIIOJEHUE, H3MEPEHHE,
AKCIIEPUMEHT; ONUCHIBAaTh CBOMICTBA TBEPHABIX, XUAKUX, T[a3000pa3HbIX BELIECTB,
BBIJIEIISASA UX CYIIECTBEHHBIE IPU3HAKHY;

® PACKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHMX ITOHATHM «aTOM», «MOJEKYJa»,
«XHUMHUYECKHMN AIEMEHT», «IIPOCTOE BEUIECTBO», «CIOKHOE BEHIECTBO», «BAJEHTHOCTHY,
«XHUMHUYECKAS] PEAKLIHUS», UCTIOJb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOIN TEOPUH;

® paznIUyaTh XUMUYECKHE U (PU3NUECKUE SIBICHUS;
Ha3bIBaTh XUMHUYECKHUE DIIEMEHTHI;
OTIpE/IEIISATh COCTaB BEUIECTB M0 UX (hOopMyiaMm;
OIIPENEIIATH BaJICHTHOCTh aTOMa dJIEMEHTA B COCIUHEHUSAX;
ONPENEIIATh TUIl XMMUYECKUX PEAKIUM;
HAa3bIBaTh MIPU3HAKU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKIIHM;

® BBIABJIATH IPU3HAKH, CBUIETEILCTBYIOLIME O IPOTEKAHUN XUMUYECKOU pEaKLUU
IIPY BBINIOJIHEHUHA XUMUYECKOTO OIIbITA;

® COCTaBJISITH (DOPMYJIbI OMHAPHBIX COCTUHECHMUIA;
COCTaBIIATh YPABHEHUS XUMUYECKUX PEAKIINN;
co0roaTh npaBuiia 6€30MacHOM paboThI IPU MPOBEACHUH OIIBITOB;
M0JIb30BAThCS J1a0OpaTOPHBIM 000PYAOBAHNUEM U MOCY101;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYFO MacChl BEILIECTB;
BBIYHCIIATh MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA N0 (POpMyJie COETUHEHUS;

® BBLIUKCIATH KOJMYECTBO, OOBEM HJIM MAcCy BEILIECTBA MO KOJIMYECTBY, 0ObEMY,
Macce peareHTOB WIX NPOAYKTOB PEaKI1U;

® XapakTepu3oBaTb (PU3NUYECKHME M XUMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB:
KHMCJI0pOAa U BOAOPOAA;

® [0JIy4aTh, COOMPATHh KUCIOPOJ U BOAOPOI;

® pACIO3HABATh OMBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: KUCIOPO/, BOJAOPO/;

® pacKpbIBaTh CMBICII 3aKOHA ABOrajpo;

® pacKphIBaTh CMBIC]I TOHSTHUH «TEIUIOBOM H3(PQEKT peakuun», «MOJSPHBIMI
00BEMY;

® XapaKTepHu30BaTh (PU3MUYECKUE U XUMHUECKHE CBOMCTBA BOJIbI;

® DpACKpBIBATh CMBICII IIOHATHUS «PACTBOPY;

® BBIUNCIATH MACCOBYIO JIOJII0 PACTBOPEHHOIO BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBHI C ONPEAECICHHOW MaCcCOBOM JOJIEM PAacTBOPEHHOIO
BEILIECTBA;

® HA3bIBATh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPIraHUYECKUX BEIIECCTB;

® XapakTepu3oBaTh (PU3MUECKHE W XHMHUYECKHME CBOWMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB: OKCUIOB, KHUCJIOT, OCHOBAHUM, COJIEH;

® OIpEAENATh MPUHAJIEKHOCTD BEIIECTB K ONPEACICHHOMY KJIacCy COEIMHEHUM;

® COCTaBJATH (POPMYJIbl HEOPTaHUUYECKUX COETMHEHUI U3yUYEeHHBIX KJIacCOB;



® MPOBOAUTH OMbITHI, MOATBEPKIAIOIINEC XUMHUUYECKHE CBOWCTBA H3YYECHHBIX
KJIACCOB HEOPTaHUYECKUX BEILIECTB;

® pPACHO3HABATh OMBITHBIM IIyTEM PACTBOPHI KUCJIOT WU IIEJIOYEH MO U3MEHEHUIO
OKpPACKH UHAUKATOPA,;

® XApPAKTEPU30BATH B3aUMOCBSI3b MEK/y KJIIACCAMU HEOPTAHUYECKUX COCIUHEHNUN;

e packpsiBaTh cMmbIch [lepuoanueckoro 3akona .M. Menneneena;

® OO0BSCHATH (PU3NUECKUN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpPA XUMHUYECKOTO
AJIEMEHTAa, HOMEPOB I'PYIIILI U ITepuoaa B nepuoandeckon cucreme .M. Menaeneesa;

® OOBSICHITH 3aKOHOMEPHOCTU U3MEHEHHUSI CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB
B Mpejenax MajbIX NEPUOAOB U IIaBHBIX MMOATPYIIIL,

® XapaKTepU30BaTh XMMUUYECKHUE PJIEMEHTHI (0T BOAOPOA /10 KajdbIMs) HA OCHOBE
UX TOJOXKEHUS B nepuoandeckoit cucreme [[.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS
UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOCHHUS aTOMOB MEPBBIX 20 3JIEMEHTOB MEPUOIUYECKON
cuctemsl .. MeHeneena;

® pACKpBIBaTh CMBICH MOHSATHI: «XUMHUYECKast CBSI3bY,
«QJIIEKTPOOTPHULIATEIIBHOCTHY;

® XapaKTepHU30BaTh 3aBUCUMOCTh (DU3WYECKUX CBOWCTB BEIIECTB OT THIA
KPUCTAJUTMYECKOW PEIIETKH;

® ONPEIECIISITh Bl XUMAYECKOM CBSI3M B HECOPTAHUYECKUX COCTUHEHUSX

® 1300pakaTh CXEMbl CTPOCHUSI MOJEKYJ BELIECTB, OOpPa30BAaHHBIX Pa3HLIMHU
BUJaMU XMMHUYECKHUX CBS3CH;

® DACKpBIBaTh CMBICI TOHSATUM «HUOH», «KATUOH», «AHUOH», «3IJEKTPOJIUTHD,
«HEDJICKTPOJIUTBI», «AJICKTPOJUTHYECKAS HTUCCOLMALUA», «OKUCIHUTEID», «CTECIEHb
OKHCJICHUS «BOCCTAHOBUTEIb», KOKHUCIICHHUEY, «KBOCCTAHOBJIICHUCY,

® ONPEEIISITh CTEINEHb OKUCIIEHHS aTOMa JIEMEHTA B COCJIMHEHNU;

® PACKPBIBATh CMBICII TEOPHUH IEKTPOIUTHUECKON TUCCOIUALINY;

® COCTaBJISITh YPAaBHEHUS DJICKTPOJIUTUYECKOM TUCCOLMALMM KHUCIIOT, IIEJIOYEH,
coJei;

® OOBSCHATH CYIIHOCTH IpoIlecca dJICKTPOIUTHUSCKON TUCCOIMAIMN U PEaKIUi
HOHHOTO 0OMEHa;

® COCTaBJISITH MOJIHBIE U COKPAIIICHHBIC MIOHHBIC YPABHEHUS PEaKIIMK OOMEHa;

® OIpeesaTh BO3MOKHOCTh IPOTEKAHUSI PEaKIIUi HOHHOTO OOMEHA;

® IIPOBOJIUTH PEAKIUM, IOATBEPKIAIOIMIME KAYECTBEHHBIM COCTAB PAJIMYHBIX
BEIIECTB;

® OMNpEACNATh OKUCIUTENb U BOCCTAHOBUTEb;

® COCTaBJISITh YPAaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

® Ha3bIBaTh (PAKTOPHI, BIMAIONIIME HA CKOPOCTh XUMHUYICCKON PEaKITUH;

e KJIacCU(DHUIIMPOBATH XUMUYSCKUE PEAKIIMH 110 PA3IMYHBIM MPHU3HAKAM;

® XapAaKTEpU30BaTh B3aMMOCBA3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBaMU
HEMETaJlJIOB;

® IPOBOJUTH OIBITHI MO MOJYYCHUIO, COOHMPAHUIO W M3YYCHUIO XUMHUYECKHUX
CBOMCTB Ta3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHAaKa,;

® pacro3HaBaTh OMBITHBIM IyTEM Ta3000pa3HbIE BEMIECTBA: YIJICKUCIIBIA Ta3 |
aMMHaK;



® XapaKTEpPHU30BaTb B3aWMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM MU CBOWCTBAaMHU
METaJIOB;

® Ha3pIBaTh OPraHMYECKHE BELIECTBA MO MX (QOopMyJie: METaH, 3TaH, JITHUJIEH,
METAHOJI, 3TAHOJI, TJIMLIEPUH, YKCYCHAasl KUCJIO0TA, aMUHOYKCYCHAsl KHCIIOTa, CTEAPUHOBAS
KHMCJIOTa, OJIEMHOBAsI KUCIIOTA, TII0K034;

® OLICHMBATh BIIMSHUE XHMHMYECKOI'O 3arpsi3HEHUS OKPYXKAroIIe Cpeapl Ha
OpraHu3M Y€JIOBEKa;

® I'PaMOTHO OOpAaIAThCs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU

® ONpEIEIATh BO3MOXXKHOCTh IPOTEKAHMS PEaKIM HEKOTOPBIX IMPEACTABUTEIEH
OpPraHWYECKMX BEIIECTB C KHUCIOPOAOM, BOAOPOAOM, MeETaulaMH, OCHOBAaHMIMU,
raJjOreHaMH.

biok «BBITyCKHUK MOTYYUT BO3MOXKHOCTh HAYYUTHCS — 0a30BbIA YPOBEHD)) -

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCH:

® gvidgUCAMb U NPOBEPAMb  IKCNEPUMEHMANbHO 2UNOME3bl O XUMUYECKUX
CBOUICMBAX Geuecme Ha OCHO8E UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8
Xumuyeckue peakyuu, o xapakxmepe u npooyKmax pasiuidHblx XUMU4eCcKux peakyuts,

® XapaKkmepuzoeamv Gewjecmea no COCmagy, CMpPOEeHUur0 U CEOUCMBAM,
YCMaHaeIueams NPUYUHHO-CIeOCMEEHHbIE C853U MeHCOY OAHHLIMU XAPAKMEPUCTIUKAMU
sewecmea;

® cocmaenAmb MOJNEKYIAPHbIE U NOJIHblIE UOHHbIE YPAGHEHUS NO COKPAUEHHbIM
UOHHBIM YPABHEHUAM,

® POCHO3UPOBAMb CHOCOOHOCMb Gewecmea NpPosEIamb OKUCTUMENbHbIe U
80CCMAHOBUMENbHBIE CEOUICMBA C YYUemOoM CmeneHeli OKUCAEHUS JIeMEHMO8, 8X00AUUX 8
e2o cocmas;

® COCMaBNAMb YPAGHEHUs Peaxkyuli, COOMEemcmeyiouwux nocieo008ameabHoCmu
npespaweHuli HeOPeaHu4eCKux 6euecme pasiuiHbix Kiaccos,

® gvI0BUCAMYb U NPOGEPAMb IKCNEPUMEHMATbHO 2UNOme3bl O pe3yabmamax
8030eticmeus pa3uyHblX aKmopos Ha U3MeHeHUe CKOPOCMU XUMUYECKOU peakyuu,

® UCnoIbL308aMb NPUOOpPEemeHHble 3HAHUA Ol IKOJIO2UYECKU  2PAMOMHO20
NnoBeoeHUsl 8 OKpyicawell cpeoe;

® UCNOIbL308aMb NPUOOPEemeHHble KI04egble KOMNemeHyuu Npu 6blnOJHeHUU
NpOEKmo8 u Y4eOHO-UCCIe008aMeNbCKUX 3a0ad NO  U3YYEHUI CB0UCmS, Cnocobos
NOJy4eHUst U pacno3HABAHUS 6EUeCM8B;

® 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUieCmBaX U XUMUYECKUX NPOYECCax,

® KpUumuuecku OMmHOCUMbCS K NCe8OOHAYUHOU UHpOpMayuu, Hedobpoco8ecmHOl
peKaame 8 cpeocmeax Macco8ol ungopmayuu;

® 0CO3HABAMb 3HAUEHUE MeOPemUecKux 3HAHUU No XUMUu O/ NPAKMU4ecKou
O0esAmenbHOCMU 4en06eKa;

® co30asamv MOOeNU U cXembl O peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0aU;
HOHUMAMb HeoOX00UMOCHb COONIO0EHUs NPEONUCAHUL, NPEONaALaeMblX 8 UHCMPYKYUSX
1O UCHONL30BAHUIO JIEKAPCME, CPEOCME ObIMOBOU XUMUU U Op.

2) Coaep:xkanme yueoHoro npeamera (136 kosi-so yacos) Pabouasi nporpamma



Mo XuMHUM s odydyawimmuxcs 8-9 kiaccoB ocHOBHOe oOIiee oOpazoBanue Ha 2022-
2023 y4eOHBIH roJ KOJMYECTBO YaCcOB: 2 YYEOHBIX Yaca B HEJCNI0 B TEUEHUE KaXKIOTO
rojaa o0ydenusi, Bcero 136 vacor 0a30Bblii ypOBEeHb

Pabouass mporpamMma mo XMMHM COCTaBjeHa Ha ocHOBe 3akoHa «(OO0 oOpa3oBaHUU B
Poccuiickoit @eaepannm» ot 29.12.2012r. Ne 273- @3 (c ©3BMEHEHUSIMHU);

®deepadbHOTO TOCYAAPCTBEHHOTO O0pa30BaTENbHOIO CTaHJAapTa OCHOBHOTO OOIIEro
oOpa3oBaHMsl, YTBEPKIEHHOTO TMpUKa3oM MUHUCTEpCTBA 00pa3oBaHUS W HAyKH
Poccuiickoit @enepanuu ot 17.12.2010r. Ne1897 (¢ U3MEHEHUSIMU U IONTOJTHEHUSIMH )
Paboueit nporpamMmbl mpeaMmeTHoW JmHMKM yuyeOHukoB I'. E. Pynsuruca, @. T.
@enpamana. DPI'OC. Xumuma. 8-9  kiaccbl:  mocobue  JIg  yUUTeleu
o0meoOpaszoBaTenbHbBIX yapexaeHui, coct. ['apa H. H., M.«IIpocBemenue», 2011 T.

VYyeOHuKa: Pymutuc I'. E., ®empaman @. I. Xummsa. 8 kmace: ydeOHUMK Ui
oOmeoopazoBatenbHbIX  yupexxnenuit / Pymuruc I, E. - M.: Ilpocsemienue, 2016.
PexomenioBan MunuctepcTBOM 00pa3oBaHus U Hayku P u BkitouéH B denepanbHbIi
nepeyeHb YYeOHHUKOB.

Hesan 00y4enns ¢ yuetoM cenqupuku yueOHOro npeamera

OcHOBHBIC eI U3YYCHUA XMMHHU HAIIPpaBJICHBI!

° Ha 0CB0eHUe BANCHEUUUX 3HAHUL 00 OCHOBHBIX ITOHATHSIX 1 3aKOHAX XMMHH,
XUMHYECKON CUMBOJIMKE;
° Ha o061a0eHue ymeHusmMu HaOII0JaTh XUMHUYECKUE SIBJICHUS, TPOBOJUTH

XUMUYECKUN DKCIEPUMEHT, MPOU3BOAUTH PAcUyeThl Ha OCHOBE XUMHUYECKUX (PopMyIl
BEILIECTB U YPAaBHEHUN XUMHUUECKUX PEAKIIHIA;

o HA pa3eumue TIO3HABATEIIBHBIX HMHTEPECOB U  HMHTEIUICKTYyaJIbHBIX
CIIOCOOHOCTEH B MpoIlecce MPOBENCHUS XMMHUECKOTO HKCIIEPUMEHTa, CAMOCTOSITEIEHOTO
MpUOOpPETEHUST 3HAaHWW B COOTBETCTBMM C  BO3HUKAOIIMMH  >KU3HECHHBIMH
MOTPEOHOCTSIMU;

o Ha ocnumanue OTHOIICHUS K XMMHUU KaK K OIHOMY M3 (hyHAaAMEHTaIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00IIeUeI0OBEUECKON KYJIbTYpHI;
o Ha MNpUMeHeHUue MNONYYEeHHbIX 3HAHuu U yMeHuu JJsi 0e30MacHOro

WCIIOJIb30BAaHUsI BEIIECTB U MAaTEpPUAIOB B OBITY, CEICKOM XO3SIMCTBE U Ha
MPOU3BOJICTBE,  PEIICHHS  MNPaKTHUUYECKUX  3aJad B  TOBCEIHEBHOM  KU3HH,
NPEAYNPEKICHUS SIBJICHUN, HAHOCSIIMX BpeJ 370pPOBBI0 UEJOBEKAa M OKpYKarollee
cperne.

3aoauu odyuenus.

OpHoii M3 BaXHEHIIMX 3aJa4 OCHOBHOIO OOHIEro 00pa3oBaHUsl SIBISIETCS
MOATOTOBKA O0YYaIOMIMXCA K OCOBHAHHOMY U OTBETCTBEHHOMY BBIOOPY >KU3HEHHOTO U
npodeccuonanpHoro mnytd. OOydaromuecs OJDKHBI HAyYUThCS CaMOCTOSTENBHO
CTaBUTh LEJIHM U ONPENENSATh MYTH UX JOCTHXKEHHUS, MCIOJB30BaTh MPUOOPETEHHBINA B
IIKOJIE OTIBIT B peaIbHOM JKHU3HH, 32 paMKaMHu Y4eOHOro Ipoliecca.

XuMHUsl Kak y4yeOHbIH NMpeAMET BHOCHUT CYIIECTBEHHBIM BKJIaJ B BOCIUTAaHUE U
pa3BuUTHE 00YYaIOUINXCS; OHA MPU3BAaHA BOOPYKUTh X OCHOBAMU XMMHMUYECKUX 3HAHHMH,
HEOOXOUMBIX [JIsl MOBCEJIHEBHOM JKM3HHU, 3aJ0XKHUTh (DYHAAMEHT IJs JajdbHEHIIero



COBEPILIEHCTBOBAHMS ATUX 3HAHUH, a TAK)KE CIIOCOOCTBOBATH OE€30M1aCHOMY MOBEICHUIO B
OKpYyXarolllel cpene W OepeKHOMY OTHOILIEHHIO K Heil. Pa3BuTHMe mNO3HABaTENbHBIX
MHTEPECOB B IMPOIECCE CAMOCTOSTEILHOIO MPUOOPETEHUS XUMHUYECKUX 3HAHUUA U
UCIOJIb30BAHUE PA3TMUHBIX UCTOYHUKOB UH(OPMAIIMH, B TOM YUCJIE KOMIBIOTEPHBIX.

Bocnuranue yOeXI€HHOCTH B MO3UTHUBHON POJU XUMHUU B KU3HU COBPEMEHHOTO
oO01ecTBa, HEOOXOAMMOCTH XUMUYECKHA IPAMOTHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
OKpYXarouieu cpee.

O01mas XapakTepuCcTUKA Y4e0HOI0 NpeaMeTa «XUMUsD).

B cucteme ectecTBEeHHO-HAYIHOTO 00Opa30BaHUs XUMUS KaK y4eOHBIN TpeIMeT 3aHUMAeT
BA)XHOE€ MECTO B IMO3HAHWU 3aKOHOB MPHUPOJbI, B MaTEpPUAIbHOM KU3HU OOIIECTBA, B
pereHnn TI00aTbHBIX MPOOJeM dYenoBeuecTBa, B (OPMHUPOBAHWM HAYYHOW KapTHUHBI
MUpa, a TAK)KE€ B BOCIIUTAHUH SKOJIOTUYECKOU KYJIbTYPHI JIFOAEH.

XuMHsI Kak y4yeOHBIM TMpeAMET BHOCHUT CYIIECTBEHHBIM BKIJAJ B HAy4yHOE
MHUPOIIOHUMAHHE, B BOCIIUTAHUE U PA3BUTUE YUAIIUXCS; IPU3BAHA BOOPYKUThH YUAIIUXCS
OCHOBAMHM XUMHUYECKUX 3HAHUHN, HEOOXOIMMBIX JJisi TOBCEIHEBHOM KU3HU, 3aJ0KUTh
byHIaMEHT AJiA TalbHENIIIEr0 COBEPIICHCTBOBAHUS XUMUYECKUX 3HAHUM KaK B CTApIINX
KJIaccax, TaK ¥ B JPYTUX y4EOHBIX 3aBEJICHUSX, a TAKKe MPABUILHO COPUEHTUPOBATH
IIOBEJCHUE YUaAIUXCS B OKPYKAIOLIEN Cpene.

OcobeHHOCTH cojJiepKaHusl OOY4YeHHMS] XMMHUM B OCHOBHOM IIIKOJIE OOYCIOBJIEHBI
crieuPpUKON XMMHUM KaK HAyKU U MOCTABJICHHBIMU 3a/la4aMU.

OCHOBHBIMH TIPOOJIEMaMU XHUMHH SBJISIIOTCS M3YyUYEHHE COCTaBa U CTPOCHUS BEIIECTB,
3aBUCUMOCTH MX CBOMCTB OT CTPOCHMS, MTOJYUYCHUE BEIIECTB C 3aJJaHHBIMU CBOWCTBAMH,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XMMHMYECKHX PEAKIUU W IyTEH YNpPaBICHUS WMHU B
LEJISIX MOJIyYECHHUS! BEUIECTB, MAaTepHaioB, sHepruu. [loaTomy B mporpamMme Mno XuMuu
HAIIUIA OTPAKEHUE OCHOBHBIE COAEPKATEIIbHBIE JTUHUM:

BEIIIECTBO - 3HAHUS O COCTaBE M CTPOCHUU BEHIECTB, UX BAKHEUIINX (PU3UUECKUX H
XAMUYECKHX CBOMCTBAX, OMOJIOTHUYECKOM JICHCTBUH;

OHM ONUCHIBAIOTCS, HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB, T.€. X Ha3BaHUs (B TOM
YyuCJi€ U TPUBUAJBHBIC), XUMUYECKHE (OPMYJbI M ypaBHEHHUSA, a TakKe IpaBuia
nepeBoia MHPOPMaIIMU C ECTECTBEHHOTO S3bIKa HA S3bIK XUMHUH U 0OPaTHO.
KonuenryaibHON OCHOBOM TaHHOTO KypCa XMMHHU SIBJISIFOTCS UJIEU:

MHTETpalii y4eOHBIX MPEIMETOB (XUMMsI, OUOIOTHS, PKOJOTUs, reorpadusi, ¢puzuka u
ap-);

COOTBETCTBHS COJIepKaHUS OOpa30BaHMsI BO3PACTHBIM 3aKOHOMEPHOCTSIM pPa3BUTHS
IIKOJIbHUKOB;

JUYHOCTHOM OpUEHTAIIUU COJICp>KaHUsl 00pa30oBaHuUs;

NEATeIbHOCTHOIO  XapakTepa oO0Opa3oBaHUsi M HAIPaBJICHHOCTH COJIEp)KaHMS Ha
dbopmupoBaHre OONMMX y4EeOHBIX yYMEHHM, OOOOIMIEHHBIX CIOCOOOB  Yy4eOHOM,
MO3HABATEIBHOM, MTPAKTUYECKON, TBOPUYECKOH JIEATEIILHOCTH;

dbopmupoBaHne y 00y4JarOmUXCcs TOTOBHOCTU MCTIOIB30BaTh YCBOCHHBIC 3HAHUS, YMEHUS
U CIocoObl JESATENBPHOCTH B PEATbHOW JKU3HHM IS PEHICHUS MPAKTUYECKHX 3aaad
(KITHOYEBBIX KOMIIETEHTHOCTEH: B OOIIIEHNHN, TTO3HABATEIHHON JESTEIHHOCTH).

VYuuthiBas, 4TO O0OO0pa3oBaTEIbHBIC PE3YyNbTAThl HA MPEIAMETHOM YPOBHE JOJDKHBI
MOJIJIeKATh OLIEHKE B XOJ€ WTOTOBOWM aTTECTALMK BBIMYCKHUKOB, B JIaHHOW yueOHOMU
mporpaMme  MpeaMeTHbIe 1€MW IUIaHUPyeMbIE  pe3yJbTaThl  OOy4eHUs



KOHKPETHU3UPOBAHBI 10 YPOBHS YUEOHBIX JAEHCTBUN, KOTOPHIMHU OBJIAJEBAIOT 00yYaeMble
B IIPOLIECCE OCBOEHUS TPEIMETHOTO COACPIKAHUS.

B xumum, rae Beayllyr posib UTpaeT Mo3HaBaTeIbHAs E€ATebHOCTh, OCHOBHBIE BHUJIbI
yueOHON JesTENbHOCTH YYEHMKAa Ha YPOBHE Y4YEOHBIX IEHCTBUN BKJIIOYAIOT YMEHUS
XapaKTepu30BaTh, OOBSICHAThH, KIACCU(PUIIMPOBATH, OBJAJEBATh METOJAMU HAYYHOTO
MO3HAHUSI.

Onucanne Mecta yueOHOro npeamera « XuMus» B y4eOHOM ILJIaHE.

Oco0OeHHOCTH cofepKaHus Kypca «XUMUs» SBIAIOTCSA TIaBHOW MPUYMHOM TOTO, YTO B
y4eOHOM IIIaHE ITOT MPEIMET MOSABISAETCS MOCIEAHUM B PALY €CTECTBEHHO - HAYYHBIX
JUCIMILTUH, TOCKOJIBKY JUIsl €r0 OCBOSHHS IIKOJBbHUKU JOJDKHBI 00Ja/aTh HE TOJBKO
ONPENEIICHHBIM 3allaCcOM IIPEIBAPUTENIBHBIX €CTECTBEHHO - HAay4YHBIX 3HAaHWW, HO WU
JOCTaTOYHO XOPOILIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.

HJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUA.

JIMYHOCTHBIMM Pe3yJIbTATAMM U3YUYCHUS TIpeaMeTa «XUMHUS» SIBISIOTCS CIIEIYIOIINE
yYMEHUS:

8-11 knacc

Oco3HaBaTh €IWHCTBO M IIEJOCTHOCTh OKPYXKAIOMIETO MHpPaA, BO3MOXXHOCTH €ro
MMO3HABAEMOCTH U OOBSICHIMOCTH HAa OCHOBE JIOCTH)KCHHUI HAYKH.

[TocTeneHnHO BRICTpanBaTh COOCTBEHHOE IIETIOCTHOEC MHUPOBO33PCHHE:

OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCJIE M B paMKax
CaMOCTOSTEIbHON AeITEIbHOCTHA BHE IIIKOJIBI,

OIICHWBATh JKW3HCHHBIC CHUTYallUH C TOYKH 3peHus Oe3omacHOro oOpasa >KU3HU U
COXpaHEHHUS 3JI0POBBS;

OIICHUBATh IKOJOTUYECKUH PUCK B3aMMOOTHOIIICHUH YeJIOBEKa U IIPUPO/IBI.
dopMHUpPOBaATh IKOJOTHYECKOE MBIIUICHUE: YMEHUE OIICHUBATH CBOKO JICATEIHLHOCTH M
MTOCTYIKH JPYTUX JIIOJEH ¢ TOUKH 3PEHUS COXPAHCHHS OKPYXKAIOIIeH cpeabl - TrapaHTa
YKU3HU U 0JIaronoTyuus Jroe Ha 3emite.

9-11 knacc

[TocTeneHHoO BhICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHHUE:

— OCO3HaBaTh COBPEMEHHOE MHOIr0OOpa3ve THUIIOB MHUPOBO33PEHUS, OOIIECTBEHHBIX,
PEITUTHO3HBIX, aTEUCTUUYECKUX, KYJIbTYPHBIX TPAJUIINM, KOTOPHIE OMPEICISIOT pPa3HbIC
0OBSICHEHUS IPOUCXOJISIIIETO B MUPE;

— ¢ Y4€TOM 3TOr0 MHOT000pa3usi MOCTEIEHHO BhIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI
Ha OCHOBHBIE )KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JTUYHBIN )KU3HEHHBIN OIIbIT;

— YUYHUTBCS MPU3HABATH MPOTUBOPEUUBOCTh U HE3ABEPUIEHHOCTh CBOMX B3IJISIZIOB HA MUD,
BO3MOKHOCTh UX U3MEHEHUS.

YYuThCS MCTOIB30BATh CBOM B3IVIS/IBI HA MUP IS OOBSICHEHHS Pa3UYHBIX CUTYaIuH,
pEIIeHHS BO3HUKAIOITUX MPOOJIEM 1 U3BJICUEHUS KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOJUTh U W3y4YaTh B yUEOHUKAX IO PAa3HBIM MpeaMeTaM
Marepual (U3 MakCUMyMa), UMEIOIINI OTHOLIEHWE K CBOMM MHTEpPECaM.

Hcnonp30BaTh CBOM HWHTEPECHI I BHIOOpAa WHAMBUIYaTbHONW 00pa3oBaTebHOM
TPaeKTOPUM, MTOTEHIUAIBHOU Oyaymiel mpodeccur U COOTBETCTBYIONMIETO MTPOPUIBLHOTO
oOpa3oBaHus.



[TproOperaTh ONBIT y4acTus B Aelax, IPUHOCALINX MOJIb3Y JIFOISM.

VYuuTbcs CaMOCTOATENBHO BBIOMPATh CTWIb IOBEIEHUS, NPUBBIYKH, 00€CHEUHMBAIOLINE
0e30MacHbIi 00pa3 KU3HU U COXPAHEHHE 37]0POBbSl — CBOETO, a TAKXKE OJIM3KUX JIIOJEH U
OKPYXaIOIIUX.

YYUTBCSA CaMOCTOSITENIBHO IPOTUBOCTOATH CUTYaLHsAM, IIPOBOLUPYIOIIUM Ha MOCTYIIKH,
KOTOpPBIE YTPOXKAIOT O€30M1aCHOCTH U 3[J0POBBIO.

Bri6upaTs moCTynKy, HalleJICHHbIEC HA COXpAaHEHUE U OEpeKHOE OTHOIICHHE K MPUPOJE,
O0COOCHHO JKMBOHM, u30eras MPOTHUBOMOJOXKHBIX TOCTYNKOB, IOCTEIEHHO Yy4Yach U
OCBanBas CTPATErHIO PAMOHAIBHOIO MPUPOAOIIOIb30BAHN.

Yunutbecs yOexnaTb JAPYyrux JroAe B HEOOXOAMMOCTH OBJAJCHUSA CTpaTerueu
PAlMOHAIIBHOTO MPUPOAONOJIb30BAHNUS.

Hcrnonb30BaTh 3KOJOTMYECKOE MBINUIEHHE [JIs1 BBIOOpAa CTpaTeru COOCTBEHHOIO
NIOBEJCHUS B KAUECTBE OAHOW U3 [ICHHOCTHBIX YCTaHOBOK.

Cpedocmeom pa3eumusi TAMYHOCTHBIX PE3YyJbTaTOB CIyKaT Y4YeOHBIM MaTepuanl M
NPOAYKTUBHBIEC 33JaHUs y4yeOHMKA, HAIECJICHHbIE Ha 6-10 JIMHUIO Pa3BUTHS — yMEHHE
OLICHUMBATh IIOBEJCHHUE YEJIOBEKa C TOYKHU 3PEHUS XHMHUYECKOH O€30MacHOCTU II0
OTHOLIEHUIO K YEJIOBEKY U MPUPOJIE.

MeTanpeaMeTHbIMH PE3YJIBTATAMU U3Y4YCHUS Kypca «XUMUA» ABIIAETCS
(dbopMHpoBaHKE YHUBEPCAIbHBIX YUeOHbIX AeiicTBuil (YVY /).

Pecynamuenvie YVI.

8-11 knacc

CamocrosiTenbHO OOHapyKUBaTh U (OPMYIHPOBATH y4EOHYIO MPOOJIEMY, ONpPENEIsATh
1EeJIb Y4eOHOU IeATeTbHOCTH, BBIOMPAaTh TEMY MTPOEKTA.

BoeiaBuraTe Bepcuu peieHus npo0aeMbl, 0CO3HABATh KOHEUHBIN pe3yJbTaT, BBIOUpATh U3
IIPEJIOKEHHBIX M UCKAaTh CAMOCTOSITENIBHO CPEICTBA JTOCTHXKECHHMS LIENIH.

CocraBnsath (MHAVMBUAYAIBHO WJIM B TPYIINE) TUIAH peHIeHUs MPoOieMbl (BBIOIHEHUS
MIPOEKTA).

PabGoras mo mnnaHy, CBepsATh CBOM [JEHCTBUS C LEIBI0 M, NMPU HEOOXOIUMOCTH,
HCIPABIIATH OLIMOKU CAMOCTOSITENILHO.

B auanore ¢ yuuTeneMm COBEpPLICHCTBOBATH CAMOCTOSITENIbHO BbIPAOOTaHHBIE KPUTEPHUU
OLICHKU.

9-11 knacc

CamocrosiTenbHO 00HapyXuBaTh U (opmMyaupoBaTh NpoOieMy B KIACCHOW U
WHJUBUTyaJIbHON y4e€OHOM NEeSITeIbHOCTH.

BoiaBuraTe Bepcuu peleHus npo0aeMbl, 0CO3HABATh KOHEUHBIN pe3yJbTaT, BBIOUpATh U3
MPEAJIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA TOCTUKEHUS LEIH.

CocraBnsath (MHAUBUAYAJIBbHO WJIM B TPYIE) IUIAH peuieHUs mpoOsiemMbl (BBIIOJIHEHUS
MIPOEKTA).

[TonOupats k Kax0¥ podeMe (3a1aue) aJeKBaTHYIO el TEOPETUUECKYIO MOJIEIb.
Pabotas mo mpenygoKeHHOMY U CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHy, MCIOJIb30BaTh
HapsAy C OCHOBHBIMU U JIONIOJIHUTEIIBHBIE CPEACTBA (CIIPAaBOYHASI JIUTEPATYPA, CIOKHBIE
MPUOOPHI, KOMITBIOTED).

[11anupoBaTh CBOIO HHAMBUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PabGotath MO CamMOCTOSITENILHO COCTABJIEHHOMY IUIaHy, CBEpSISICh C HUM M LEJbIO
NEeSATENBbHOCTH, UCTIPABIISiA OLIMOKH, UCTIONB3YsI CAMOCTOATENLHO 0I00paHHbIE CPEeICTBa
(B TOM uncie u MHtepHer).




CBOOOHO MOJI30BATHCSI BHIPAOOTAHHBIMU KPUTEPUSAMH OLEHKH U CAMOOLIEHKU, UCXOIs
U3 LIETU U UMEIOLIUXCSI KPUTEPUEB, pas3iinyasi pe3yJibTaT U CoCOObl IeUCTBHIA.

B xoxe npeacraBieHus IpoeKTa 1aBaTh OLIEHKY €ro pe3yjibTaTaMm.

CaMocTOsITeIbHO OCO3HAaBaTh NPUYMHBI CBOErO yCIeXa WM HEyclexa U HaxoJuTh
CIOCOOBI BBIX0/Ia U3 CUTYallUU HEycIeXa.

YMeTh OIGHUTh CTENEHb YCIENIHOCTH CBOEH WHAMBUAYaJIbHON 0O0pa3oBaTeIbHOM
NEeSTETHLHOCTH.

JlaBaThb OIICHKY CBOMM JIMYHOCTHBIM KaueCTBaM M 4YepTaM XapakTepa («KaKkoB s5»),
OTIPEIENATh HAMIPABJICHUS CBOCTO PA3BUTHS («KAKUM 5 XOUY CTaTh», 4TO MHE ISl 3TOTO
HAJIO CIICTIaTh»).

Cpeocmeom opmuposanus perymaTuBHbIX Y Y]l ciykaT TEXHOJOTHS MPOOIEMHOTO
auanora Ha JTafne W3yYeHHWs] HOBOTO MaTepuajia W TEXHOJIOTHS OICHUBAHUS
00pa3oBaTeIbHBIX TOCTHKECHHUH (YU4eOHBIX YCIIEXOB).

lloznasamenvnvie YV/I:

8- knacc

AHanu3upoBaTh, CpaBHUBATH, KiIacCUUIMPOBATH M 00001IaTh (GAKTbl U SBJICHUS.
BbIABISTH MPUYUHBI U CIEACTBUS MIPOCTHIX SIBJICHUM.

Ocy1iiecTBIATh CpaBHEHHUE, CEPUALUI0 M KJIACCHU(UKAIUIO, CAMOCTOSTEIBHO BBHIOMpAs
OCHOBaHMSI M KPUTEpUU IS YKa3aHHBIX JIOTHYECKUX  OIepalui; CTPOUTH
KJIacCU(PUKAIINIO Ha OCHOBE JUXOTOMHYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHHUS ).
CTpouTh JIOTHYECKOE PACCYXACHHE, BKIIOYAIONIEE YCTAHOBJICHUE TPUYUHHO-
CIIEICTBEHHBIX CBS3EH.

Co3maBaTh CXEMAaTHYECKHE MOJICTH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPHUCTHUK
00BEKTA.

CoCTaBnsATh TE3WCHI, pA3NMMYHBIE BHUABl IUIAHOB (MPOCTBIX, CIOXKHBIX H  T.IL.).
[IpeoOpazoBbiBaTh HH(POPMAITKIO U3 OJHOTO BUJA B APYroi (TabiuIly B TEKCT U TIp.).
BrruuThiBaTh BCE YPOBHU TEKCTOBOM MH(MOpMAITUH.

YMeTh ompenensaTb BO3MOMKHBIE WCTOYHUKH HEOOXOMMMBIX CBEJIEHUH, MPOU3BOIUTH
MOMCK MH(OpMAIH, aHATU3UPOBATH U OIIEHUBATH €€ JJOCTOBEPHOCT.

9-11 knacc

AHanu3upoBaTh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 0000IIATH MOHSATHS:

- JIlaBaTh ONpENeJICHUE TOHSTHSIM Ha OCHOBE H3YYEHHOTO Ha Pa3IMYHBIX MpeaMeTax
y4eOHOIro Matepuana,

- OCYIIIECTBIIATH JJOTUYECKYIO ONEPAIUIO YCTAHOBJICHHSI POIO-BUIOBBIX OTHOIIICHUI;

- 0000maTh MOHATHS — OCYIIECTBIIATH JIOTHUECKYIO OIMEPaIldi0 TIEPEeXoaa OT MOHATHS C
MEHBIIUM 00bEMOM K MOHSATUIO C OOJBIIUM 00BEMOM.

CTpouTh JIOTHYECKOE PACCYXICHHE, BKJIIOYAIONIEEC YCTAHOBJICHUE TMPUYHUHHO-
CJIEJICTBEHHBIX CBS3EH.

Co3nmaBaTh MONIETM C  BBIJICJICGHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
MpeoOpa3oBbIBATh MOJIENH C IIEJIbI0 BBISBICHUS OOIIMX 3aKOHOB, OMPEISIISIONINX
JAHHYIO TIPEIMETHYIO 00JIacTh.

[IpeacraBnsaTs nHGOPMAIIHMIO B BUJIE KOHCIIEKTOB, TA0JIHNII, CXeM, TpadUKOB.
[IpeoOpa3oBbiBaTh MH(OPMALIMIO U3 OJHOTO BHJA B JIPYroll W BeIOMpATh YAOOHYIO AJIS
cebs hopmy duxcaruu u npeacrasienus nHpopmanuu. [IpeacrasisaTs nHbOpMAIIIO B
ONTUMAJIbHON (hOpME B 3aBUCHMOCTHU OT aJipecara.

[ToruMass TO3MIHMIO JAPYTroro, pasaudyarh B €r0 peud: MHEHHE (TOYKY 3pCeHHS),
JI0OKa3aTeIbCTBO (apryMeHThl), (aKThl; THUIOTE3bl, aKCHOMBI, Teopuu. [l 3TOTO




CaMOCTOSTENIbHO KCIOJIb30BaTh Pa3IMyHbIe BUJIbI YTEHUS (M3ydarollee, MPOCMOTPOBOE,
03HAKOMUTEIBHOE, IOMCKOBOE), MPUEMBI CITyIIaHUSI.

CamoMy co3/aBaTh MCTOYHMKK MH(POPMALIMM PA3HOTO TUIA U ISl Pa3HbIX ayIUTOPH,
co0r0/1aTh HH()OPMAITMOHHYIO TUTUEHY U MTpaBuiia MHGOPMAIIMOHHON 0€30MacHOCTH.
YMeTh HCMOIb30BaTh KOMIBIOTEPHBIE M KOMMYHHMKAIIMOHHBIE TEXHOJIOTMM Kak
UHCTPYMEHT JUIsl JIOCTHKEHHUS CBOMX IieJied. YMeTh BbIOMpaTh aJIeKBaTHBIC 3ajaye
MHCTPYMEHTAJIbHBIC MPOTPAaMMHO-aNNapaTHbIE CPEACTBA U CEPBUCHL.

Cpeocmeom opmuposanus mo3HaBatenbHbIX Y Y]l cimyxar ydeOHbIH Marepuan u
MIPOYKTUBHBIC 3a/1aHNs YIeOHNKA, HAIlCICHHbIC HA 1—4-11 TMHUN pa3BUTHSL:

- 0CO3HaHue poJiv BemiecTB (1-s1 TuHUS pa3BUTHUA);

- PacCMOTPEHHUE XUMHUECKUX MPOLIECCOB (2-51 IMHUS Pa3BUTHSA);

- HCTI0JIb30BaHNE XUMUYECKUX 3HAHUU B OBITY (3-5 TMHUS Pa3BUTHS);

- 00BSICHEHUE MUPA C TOUKH 3PEHUSI XUMUH (4-51 TUHUS Pa3BUTHUA);

- OBJIaJICHE OCHOBAMU METOJIOB €CTECTBO3HAHUS (6-51 TUHUS PA3BUTHS).
Kommynukamuenvie YVJI:

8- knacc

CaMocCTOsITeIbHO OpPraHU30BHIBATH y4e€OHOE B3aUMOJCHCTBUE B TpymIme (OMpeaessTh
oO11ue 1eNu, pacpeieisiTh PO, 1I0rOBapUBaThCS APYT C APYTOM U T.1.).

9-1i knacc

OTtcranBasi CBOIO TOUKY 3PEHUS, PUBOJIUTh APTYMEHTHI, OATBEPKIast X (haKTaMHU.

B auckyccun ymeTh BBIIBUHYTH KOHTPApryMEHTHI, Tepedpa3zupoBaTh CBOI MBICIb
(BIazeHne MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH ).

Y4uTbCsI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOUHCTBOM TMpPHU3HABATh
OIKMOOYHOCTh CBOETO MHEHUSI (€CJIU OHO TAaKOBO) U KOPPEKTUPOBATH €TO.

[ToHumasi TO3MIMIO JIPYyroro, pa3iaudyarb B €ro pedyd: MHEHHE (TOUKYy 3pEeHHs),
JI0Ka3aTeNbCTBO (apryMeHTHI), (aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH.

YMeTh B3IJISIHYTh HAa CUTYallMI0 C MHOM MO3WUIMU U JOTOBAPUBATHCS C JIOJbMH HHBIX
MO3ULIHM.

Cpeocmeom Gdopmuposanus KOMMYHUKAaTUBHBIX Y Y]] CIly)KaT  TEXHOJOTHUs
mpobsieMHOro auaiora (MoOYXKIAroIUid W IMOJABOIAIINN JHAJIOr) W paboTa B MalbIX
rpyInax, TakKe HCIOJIb30BAHHE HA YPOKaxX 3JIEMEHTOB TEXHOJIOTUU MPOIYKTUBHOTO
YTEHUS.

IlpeaMeTHBIMH  pe3yJibTATAMM U3y4YeHHs]  NpeaMera  «XUMHS»  SIBJSIIOTCSH
cJIeayIone YMEeHUsI:

8-11 Knacc

1-5 1unus pazeumus — oco3nauue pouu 8eujecms:

- OIIPENICIISATH POJIb PA3IMYHBIX BEIICCTB B IPUPOIC M TEXHUKE;

- 00BSCHSTH POJIb BEIIECTB B X KPYTOBOPOTE.

2-51 TUHUS PA3BUMUSL — PACCMOMPEHUE XUMUUECKUX NPOYECCO8:

- IPUBOJIUTH IPUMEPHI XUMHUECKUX ITPOIIECCOB B MPUPOJIC;

- HaXOJUTh YEPTHI, CBUJICTECIBCTBYIONIHNE 00 OOIUX MpHU3HAKaX XHUMHYECCKHUX IPOIIECCOB
1 UX Pa3InyusX.

3-5 IUHUS pa3sumus — UCHOIb308AHUE XUMUYLECKUX 3HAHUL 8 ObIm):

— 00BSACHSATH 3HAUEHHUE BEIIECTB B KU3HHU U XO3SHCTBE YEJIOBEKA.

A-51 TuHUA pazeumusi — 00BACHAMb MUP C MOYKU 3PEHUS XUMUU!

— TIEPEUNCTIATh OTINYUTEIIbHBIC CBOHCTBA XUMUYCCKUX BEIICCTB;



— pa3nyaTbh OCHOBHbIE XUMUYECKUE MPOLIECCHI;

- OTIPEJENIATh OCHOBHBIE KJIACChl HEOPraHUYECKUX BELIECTB;

- IOHUMATh CMBIC]I XUMUYECKHUX TEPMUHOB.

S-a nunus pazeumusl — 061a0eHUue OCHOBAMU Memo008 NO3HAHUS, XAPAKMEPHBIX O/
ecmecmeenHbIX HAYK:

- XapaKTepu3oBaTh METOAbl XHMUYECKOM Hayku (HaONIOJ€HHE, CpaBHEHUE,
AKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B MO3HAHUH [TPUPOIBL;

- IPOBOJUTH XUMUUECKHE OMBITHI U SKCIIEPUMEHTBI U OOBACHATH UX PE3YJIbTATHI.

6-71 nuHua pazeéumus — yMEHHE OILICHHUBATh TOBEJCHUE 4YEJIOBEKA C TOUYKH 3pPEHUS
XUMHUYECKOM 0€30MaCHOCTH MO OTHOIICHHIO K YEJIOBEKY U IPUPOJIE:

- HCIIOJIb30BaTh 3HAHUS XMUMHH TPU COOJIOACHUM TPABUJI HCIOIb30BAaHUS OBITOBBIX
XUMHUYECKUX MPENapaToB;

— pa3inyaTh onacHble U 0€30I11acHbIE BELIECTBA.

9-i1 knacc

1-5 qunusa pazeumus — ocosnanue poau eeujecms:

— OOBACHATH (PYHKIIMU BELIECTB B CBSI3U C UX CTPOCHHUEM.

2-5 TUHUSL PA36UMUST — PACCMOMPEHUE XUMUYECKUX NPOYECCO8:

— XapaKTepHU30BaTh XUMUUECKHUE PEAKIUH;

— OOBACHATH pa3IUUHbIE CIIOCOOBI KJIACCU(UKALNN XUMUYECKUX PEAKIIUH.

— TIPUBOUTH MMPUMEPHI PA3HBIX TUTIOB XUMHUYECKUX PEAKITHIA.

3-5 MUHUA paA36UMUSL — UCNONIb308AHUE XUMUYECKUX 3HAHUL 8 ObImY:

— UCIOJIb30BaTh 3HAaHUA 1O XUMHUU Ui ONTHMaJIbHOW OpraHu3auud OOpbOBI C
MHDEKIMOHHBIMA ~ 3a00JIEBAaHUSIMU, BPEIUTEISIMU  JIOMAIIHET0 U MPUYCafeOHOro
XO3SHCTBA;

— M0JI30BAThCS 3HAHUSIMU IO XUMUU ITPU UCTIOJIB30BAHUM CPEJCTB OBITOBON XUMHH.

4-5 nunua pazeumus — 0OvACHAMb MUP C MOYKU 3PEHUS XUMUU!

— HaXOJAUTb B IIpHUpo/ie OOLIMe CBONCTBA BEIIECTB U OOBSICHATH UX;

— XapaKTepHu30BaTh OCHOBHbBIC YPOBHU OpraHU3alMN XUMUYECKUX BEILECTB.

S- uHUA pazeumusi — 061a0eHUe OCHOBAMU MemOoO008 NO3HAHUS, XAPAKMEPHBIX Ol
ecmecmeeHHbIX HaAYK:

— NOHUMATh POJIb XUMHUYECKHUX MTPOLIECCOB, MPOTEKAOIINX B IPUPOJE;

— YMETh POBOAUTH NPOCTEHIINE XUMUYECKUE SKCIIEPUMEHTHI.

6-71 nuHua pazeumus — yMEHHE OIICHWBAaTh TIOBEJEHHWE 4YEeJNIOBEKa C TOYKH 3pPEHUS
XUMHUYECKOI 0€30MaCHOCTH MO OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE

— XapaKTepHU30BaTh IKOJIOTMYECKUE TIPOOIIEMBI, CTOSIIIINE MEPE YETOBEUECTBOM;

— HaXOJUTh MPOTUBOPEUUS] MEKITY AEATEIBHOCTHIO YEJOBEKA U MPUPOION U MpeasiaraTh
CIOCOOBI YCTPAHEHUS 3TUX MTPOTUBOPEUHIA;

— OOBACHSTH U OKA3bIBATh HEOOXOJUMOCTh O€PEKHOTO OTHOIICHUSI K IPUPOJE;

— IPUMEHATh XUMHUYECKUE 3HAHUS JJIs OpraHu3allud U IUIAHUPOBAaHUS COOCTBEHHOTO
3I0pOBOTO 00paza JKM3HU U JACITEIbHOCTH, OJaromojy4yusi CBO€H CEMbH U
OJIarompuATHON Cpeibl OOUTAaHUS YEJIOBEUECTBA.

COIAEPKAHUE YYEBHOI'O KYPCA

8 kiace
68 4/ron(24/nen.;1 y-pesepBHOe BpeMs)
HEOPI'AHUYECKASA XUMUSA



Tema 1. llepBoHayaibHble XUMUYecKue MOHATHSA (18 1)
[Ipenmer xumun. XHWMHS KaK 4acThb €CTECTBO3HAHUs. BeliectBa MU MX CBOMCTBA.
Uucteie BemecTBa U cMecH. CriocoObl OYMCTKHM BEIIECTB: OTCTauBaHUE, (UILTPOBAHUE,

BbIIAPUBAHUE, KPUCTNANAUAYUS, OUCTMULIAYUSL, XPOMAMO2PAPDUSL. dusnueckue 51
XUMHUYECKUE sBJICHHUS. XHUMHUUYECKHE peakuuu. lIpu3HakKM XUMHYECKUX peakuui u
YCJIOBHS BO3HUKHOBEHUS 51 TEUYCHUS XAMHUYECKUX peaxkuui.

ATOMBI W MOJEKYJbl. BelecTBa MOJEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHUA.
KadecTBeHHBIN M KOJIWYECTBEHHBIM COCTaB BeIIeCTBa. IIpocThie U CIIOKHBIE BEIIECTRBA.
XAMHYECKAN DJIEMEHT. SI3BIK XUMHH. 3HAKH XHUMHUYECKHX DJJIEMEHTOB, XHUMHUUYECKHE

(hOopMyIIHL. 3aKkoH MMOCTOSTHCTBA cocTaBa BEILIECTB.
AToMHas eauHuila Macchl. OTHOCHUTENIbHAsi aTOMHAash W MOJICKYJIIpHAsT MaccChl.
KonuuectBo BEILICCTRA, MOJTb. MomnspHas Macca.

BaneHTHOCTP XMMUYECKUX 3JeMEHTOB. OIlpeneneHrne BAJICHTHOCTH 3JEMEHTOB I10
dbopmynam ux coenuHeHud. CocTaBiieHHE XUMHUYECKUX (OpMYJT MO BAJICHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE YYE€HHE. 3aKOH COXPAHEHHSI MAacChl BEIIECTB. XUMHUUYECKHUE
ypaBHeHus. Knaccudukanus XMMUYECKUX PEAKIUN MO0 YHUCIYy M COCTaBY MCXOJHBIX U
MIOJIYYEHHBIX BEILIECTB.
JemoncTpanun. O3HakoMJIEHHE C 00pa3llaMu MPOCTHIX U CJOKHBIX BEIECTB.
CnocoObl OYMCTKUA BEHIECTB: KPUCTAILIU3AIMUS, TUCTWLIALUS, XpoMaTtorpadus. OnbIThL,

ITOATBEPIKIAIOIIIHE 3aKOH COXpaHCHHS MAaccChl BEIIECTB.
XHAMHYCCKHE COCIMHCHUS KOJMYECTBOM BellecTBa 1 Momb. Mojelb MOJISPHOIO
o0BeMa ra3os.

JlabGopaTopHble ONBITBHL. PaccMOTpeHHE BEIIECTB C Pa3IWYHBIMU (DU3UUYECKUMU
cBoiictTBamMu. Pasznenenne cmecu ¢ moMombio MarHuTa. llpumepsl ¢uznueckux u
XUMUYECKUX SIBIICHUM. Peakiuu, uumroCTpupyroNMe OCHOBHBIE MTPU3HAKH XapaKTEPHBIX
peakimii. Pasnokenne ocHoBHoro kapOonata memu(Il). Peakumst 3amemenus menu
KEJIE30M.

IIpakTuyeckue padoThbI

* [IpaBuiia TexHukM Oe€30mMacHOCTH TMpu paboTe B XHUMUYECKOM KaOHWHETe.
O3HakoMJieHHE c 1a60opaTOPHBIM 000pyZIOBaHUEM.

* OQuucrka 3arpsA3HCHHOU TMOBapECHHOM COJIN.

PacuerHble 3aga4u. BeruucieHrne OTHOCUTENBHOM MOJIEKYJISIPHOM MAacChl BEHIECTBA IO
dbopmynie. BbluncieHne MaccOBOM JIOAM dSJIEMEHTa B XHWMHYECKOM COCJIMHEHUHU.
VYcraHoBieHue mnpocTeiieit GopMmysasl BellecTBa MO MACCOBBIM JOJISIM 3JIEMEHTOB.
Bprunciennss mo XMMHUYECKHM YPAaBHEHHUSIM MAacChl WJIM KOJIMYECTBA BEIIECTBA I10
W3BECTHOM MAacCe€ WJIM KOJIMYECTBY OJIHOTO M3 BCTYMAIOMIMX WM MOJYy4arolUuXcs B
PEAKIINU BEILIECTB.

Tema 2. Kucaopoa (5 1)

Kucnopon. Haxoxnenue B npupone. DPHU3MYECKHE W XHUMHUYECKHUE CBOMCTBA.
[Tonyuenne, npumenenue. KpyroBopor kuciopoga B mnpupone. ['openue. OKcCHABL.
Boznyx u ero coctaB. MemnenHoe okucienue. TermmoBoit 23pheKT XUMHIECKUX PeaKIIHii.

Tonauso u cnocobwl e2o cocueanus. 3anmuTa aTMOCPEPHOTO BO3ayXa OT 3arps3HCHHM.

JemoncTpamuu. [lonydenne u coOupaHue KHUCIOpOAa METOAOM BBITCCHEHUS
BO3/yXa, METOJOM BBITECHEHUs BOJbl. OmpeneneHne cocraBa Bo3ayxa.Komrekyuu
Heghmu, KaMeHHo20 yens u NpOOYKmMos ux nepepabomxu.

JlabopaTopHbie onbIThI. O3HAKOMIICHUE c obOpaziamu OKCHJIOB.



IIpakTHyeckas paodora. [Tonyuenue 151 CBOMCTBA KUCIJIOpO/IA.

PacuerHble 3agaun. PacyeTsl 10 TEPMOXUMHUYECKUM YPABHEHUSIM.
Tema 3. Boaopona (3 4)

Bomopon. Haxoxnenune B npupone. Pu3MUECKME U XUMHYECKHE CBOMCTBA.
Bopopon — BOCCTAHOBUTEb. [Tonmyuenue, IIPUMEHEHHUE.

Hemoncrpanuu. [lonyuenne Bogoposa B anmapare Kunmna, mpoBepka Boaopoja Ha
YUCTOTY, TOPEHHE BOJIOPOJIa, COOMpAHUE BOAOPOJA METOJOM BBITECHEHHUS BO3/yXa U
BO/IBL.

JlabopaTopHble onbIThL. [lonydyenne Bomopoga W HM3YYEHHE €ro CBOWCTB.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(1l).
Tema 4. PacTBopbl. Boaa (6 4)

Bona — pactBoputens. PactBopumocTs BeliecTB B Bojie. OmnpenieieHrne MacCoBOM
JIOJIM PaCTBOPEHHOTO BeniecTBa. Boga. MeToibl onpeienieHns COCTaBa BOJIbl — aHAIN3 U
cuHTe3. Du3nvecKkue M XMMHUYECKHE CBOWMCTBA BOJbI. Bojga B mpupoje U crocoOwl ee

OYMCTKH. Kpyrosoport BO/IbI B IIPUPOLE.
JdemMoHcTpanuu. AHanu3 BOJIBI. Cunres BOJIBI.
IIpakTnueckass paodota. [IpurotoBieHre pacTBOpPOB COJEH C OMNPENEICHHON

MAacCOBOU JoJen PacCTBOPEHHOIO BEIIIECTBA.

Pacuernbie 3agaum. HaxoxxjeHue MaccoBOW 107U PacTBOPEHHOI'O BEIIECTBA B
pacTBope. Brluncienre mMacchl pacTBOPEHHOTO BEIIECTBA W BOJIBI JJISI MPUTOTOBJICHUS
pacTBOpa ONPEAECICHHON KOHIICHTPAIIHH.

Tema 5. OcHOBHBIE KJIACCHI HEOPraHUYECKHX coeaMHeHuii (9 4)
Oxcuabl. Knaccudukarus. OCHOBHbIE U KUCJIOTHBIE OKCUIbI. HoMeHkIatypa.

@usnyeckue U xumuueckue — cBouictBa.  Ilomyuenume.  IIpumenenue.
OcHoBanus. Knaccudpukanus. Homenknarypa. ®@usznueckue U XUMHUYECKUE
CBONCTBA. Peaxuus HEUTpaIn3aluu. [TonyueHnne. [Ipumenenue.

Kucaorsl. Knaccuduxamus. Homenknarypa. ®dusmdeckue u XUMHUYECKUE

CBOICTBA.
BriTecHuTenbHbIN psi METAJIOB H. H. bekeroga. [TpumeneHue.
Couamn. Knaccudukarnusa. Homenknarypa. duznmdeckrue U XUMHUUYECKHE CBOMCTBA.
CnocoOb1 MOTyYCHHUS COJICH.

['eneTnyeckass CBsI3b MEXIQY OCHOBHBIMHU KJIACCAMM HEOPTraHMYECKUX COCIMHEHHI.

JleMoHcTpanumu. 3HAKOMCTBO ¢ oOpa3liaMu OKCHUIOB, KUCJIOT, OCHOBAHUW U COJIEH.
Heunrpanuzauus 1IETI0YU KHCJIOTOU B MPUCYTCTBUU WHIUKATOPA.

JlabopaTopHbie onbIThI. ONBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT,
OCHOBAHUMU.

IIpakTnueckas padora. PelieHne 3KCepUMEHTAIBHBIX 33/1a4 10 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCIMHEHUI.

Tema 6. llepuoanueckuii 3aKOH U MEPHOAUYECKAS CHCTEMa XMMUYECKHUX 3JIEMEHTOB
. . MenaeseeBa. Ctpoenne atoma (8 4)

[lepBbie MOMBITKH KJIACCUPUKAUU XUMUYECKUX 3JIeMEHTOB. [loHsATHE O Tpymmax
CXOIHBIX 3JieMeHTOB. llepmoamueckuit 3akoH J[. 1. MenneneeBa. Ilepuoandeckas
Tabnuia XUMHYECKMX 3JeMeHTOB. ['pynmbel u mnepuoasl. Kopomkuu u  OauHHbGILU
sapuanmsl nepuoouyeckol madbauysvl. 3HAUYCHHE TEPUOJUYECKOro 3akoHa. JKu3Hb u



JIEeSITEJILHOCTD J1. 1. MeHnpaeneena.

Crpoenne aroma. CocTaB aTOMHBIX saep. OJeKTpoHbl. HM3otombl. CTpoeHue
AJNIEKTPOHHBIX 000JI0UE€K aTOMOB MepBbiX 20 371IeMEHTOB nepuoauyeckon cucremsl J. H.
Menneneesna.

JlaGopaTopHble onbIThI. B3anmoaeiicTBre ruApOKCHIa IMHKA C PACTBOPAMU KUCJIOT
U IIeJI0YEH.

Tema 7. CTpoeHne BelecTB. XUMHUYeCKasi CBA3D (9 1)

DIEKTPOOTPULIATEILHOCTh XUMUUYECKUX 3J€MEHTOB. OCHOBHBIE BUJIbI XMMHUYECKOM
CBSI3U: KOBAJICHTHAs HEMOJIIpHAs, KOBAJICHTHAs TMOJsIpHAsi, HMOHHAas. BaleHTHOCTh
AJIEMEHTOB B CBETE 3JIEKTpOHHOU Teopuu. CteneHb okucieHus. [IpaBuna onpeneneHus
CTENIEHH OKHUCJIEHUSI AJIEMEHTOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.

Kpucrannnueckue peiieTku: MOHHAs, aTOMHasi U MoJiekysipHas. Kpucramnnueckue
U aMmop(HbIE BellecTBa. 3aBUCUMOCTb CBOMCTB BEIHIECTB OT THUIOB KPUCTAUTMYECKUX
PELIETOK.

JlemoncTrpanmun. O3HakKOMJICHHE C  MOJEISMHU  KPUCTAJUIMYECKUX  PEUIETOK
KOBAJICHTHBIX W HOHHBIX coeauHeHui. ComocTaBiieHue (DU3UKO-XUMUYECKUX CBOMCTB
COEIMHEHUI C KOBAJEHTHBIMU U HOHHBIMU CBSI3SIMU.

Tema 8. 3axkon ABoraapo. MoJisipHbii 00beM ra3oB (3 4)

3akoH ABoragapo. ModsipHbiii 00beM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH Ta30B.
OOBeMHbIE OTHOILICHUS razoB npu XUMHYECKUX peaKIusX.

Pacuernbie 3agaum. OObEMHbBIE OTHOIICHUS Ta30B MPU XUMHUYECKUX PEAKIUIX.

Brruncienns mo XMUMHUYECKUM YPaBHEHHUSIM MacChl, 00beéMa M KOJIMYECTBA BEIIECTBA
OJIHOTO U3 MPOAYKTOB PEAKIIUHU 10 MAaCCE UCXOTHOTO BEIIECTBA, 00BEMY WIM KOJUYECTBY
BEIIECTBA, COAECPKAIETO ONPEACICHHYIO 00 TPUMECEHN.

Tema 9. T'anorensl (6 4)

[TonoxxeHne raJloreHOB B MEPUOIUYECKON TaOIUIlEe U CTPOEHHWE WX aTOMOB. XJIOP.
dusnueckue U XuMuUuyeckue cpoiicTBa xjopa. [Ipumenenne. XnopoBogopona. ComsiHas
KHUCJIOTa u ee COJIH. CpaBHuUTEIBHAS XapaKTepUCTHKA rajioreHoB.
JleMoHcTpanumu. 3HAKOMCTBO C 00pa3laMyd MPUPOIHBIX XJIOPUIOB. 3HAKOMCTBO C
(bU3UYEeCKUMU CBOMCTBaMH TrajoreHoB. [lomydeHue XJ10poBo0opoia U €ro pacTBOPEHUE B
BOJIE.

JlaGopaTopHble onbIThbl. Pacro3HaBaHue COJISHON KHCIOTHI, XJIOPHIOB, OPOMHJIOB,
HMOJUIOB U MOJa. BeITeCHEHME TajloreHOB APYTr APYroM U3 pacTBOpa UX COETUHEHUM.

IIpakTnuyeckast padora. [lonyyeHne COIIHON KUCIOTHI U U3YYEHHUE €€ CBOMCTB.

9 ki1acc
68 u/ron(2u/nen.)
HEOPI'AHUYECKASA XUMUS

Tema 1. Iaexrpoaurnyeckas auccounanus (10 1)

DJIEKTPOJUTHl U HEANCKTPOIMTHL. DJIESKTPOJUTHYESCKAs THUCCOLMAIUS BEIISCTB B
BOJHBIX pacTtBopax. Moubl. KatwoHBel W aHHMOHEL [ uopammuas meopus pacmeopos.
DIIeKTPOJIUTHYSCKAsT JTUCCOIMAIMS KHCIIOT, Imeiodeir u coiseii. CmaOble W CHIIbHBIC
anekTponuThl. CreneHp aucconmanuu. Peaknum woHHOro obmeHa. OKHCIHTEIBHO-
BOCCTAaHOBHUTEIbHBIE  peakiuu. OKHCIHTENNb, BOCCTAHOBUTENb. [ uOpoiu3  coiell.

JlemoHcTpamum. Vcisitanue pPacTBOpOB BEILIECTB Ha AIEKTPHUCCKYIO
MIPOBOJIUMOCT. JIBIOKEHHE MOHOB B AIEKTPUIECCKOM ToJie.



JlaGopaTtopHble onbIThI. Peakiimu oOMeHa MeEXIy pacTBOpaMHU JJIEKTPOJIUTOB.
IIpakTnueckast pabora. PemieHue  SKCIEpPUMEHTANbHBIX  3a7ad IO  TeMe
«INEKTPOTUTHYECKAS JUCCOIUALIAS.
Tema 2. Kucaopoa u cepa (9 4)
[TonoxxeHue KUCIOPOia U Cepbl B MEPUOUUECKON CUCTEME XMMUYECKUX AJIEMEHTOB,
CTpPOCHHE ux aTOMOB. Amotpornust KHCjIopoaa — 030H.
Cepa. Annorponus cepbl. dusznyeckne W XUMHYECKHE CBoiicTBa. HaxoxneHue B
npupoje. [Tpumenenne cepol. Oxcun cepri(IV). CepoBogopoaHas U CEpHUCTAs KUCIOTHI
n ux comu. Okcupn cepol(VI). Cepnas kucnora U ee coiid. OKUCIUTENbHBIE CBOMCTBA

KOHIICHTPUPOBAHHOMN CepHOM KHUCJIOTHI.
Ilonamue 0 cKoOpocmu XUMUYECKUX peaxyuu. Kamanuzamopui.
JleMOHCTpanuu. AJUIOTPONIUS KHCIOPOJAa M Cepbl. 3HAKOMCTBO C oOpasuamu

IPUPOIHBIX CyIb(huUI0B, Cyib(haToB.
JlabopaTopusblie onbIThl. PacriozHaBanue cyiabQua-, Cyab(uT- U Cyab(haT-uOHOB B

pacTBoOpE.

IIpakTnueckasi padora.

Pemenne  skcnmepuMeHTalbHbIX  3amay 1o Teme  «Kuciaopom u cepay.

PacuerHble 3anaum. Beiuncienus mo XMMHUYECKUM YpPaBHEHUSM pEaKlUid MaccChl,
KOJIMYECTBA BEIIECTBA WM 00beMa MO M3BECTHOM Macce, KOJUYECTBY BEIECTBA WIIH
00BEMY OJTHOTO U3 BCTYIAIOIINX WM IMOTYUYAIOIMIUXCS B PEAKIIUH BEIIECTB.

Tema 3. Azot u pocop (10 u)

[Tonmoxenne azota u hocdopa B MEPHOIUICCKON CUCTEME XUMHUECKHUX JIEMEHTOB,
CTpOEHHE WX aTOMOB. A30T, GU3HUECKIE M XUMUUIECKHIE CBOMCTBA, TOJTYyUYECHNE U
npuMmeHeHue. KpyroBopot azora B npupojie. AMMuak. Gu3ndeckue 1 XuMHU4ECKUE
CBOWMCTBa aMMHaka, moirydenue, npumeHenue. Coiau ammonus. Oxcubl azora(ll) u (1V).
A3oTHas kuciora u ee coiu. OKUCTUTEIbHBIE CBOWCTBA a30THON KUCIIOTHI.

dochop. Amnotponus pochopa. Puznueckue 1 XUMHIECKHE CBOMcTBa docdopa.
Oxkcup dochopa(V). OprodochdopHas KHCIOTa U €€ COJIH.

MumnepanvHuie yoobperus.

JemoncTpanuu. [lomydeHnne ammuaka u ero pacTBopeHue B Bojie. O3HaKOMIICHUE C
oOpasiiamMu MPUPOIHBIX HUTPATOB, (pochaTos.

JlaGopaTopHblie onbIThl. B3aumoaeiicTBrue cojieii aMMOHUS CO
menouaMmu. O3HaKomaeHue ¢ a30mHuiMu U hoc@hopHbiMU YOOOPEHUAMU.

IIpakTnyeckune padoTbl

* [lonyuyeHne aMMHaKa U U3y4CHHE €T0 CBOMCTB.

» Onpeoenenue MUHEPATbHBIX YOOOPEHU.

Tema 4. Yriaepoa u kpemuuii (7 4)

[Tonoxxenne yraepoga W KPEMHHS B TICPHOIUYCCKON CHUCTEME XHUMHYECKUX
AJIEMEHTOB, CTPOCHHE MX aTOMOB. YTJIEPOJ, aUIOTPOIHbIE Moau(uKanuu, Hu3nIecKue
U XUMHUYECKHE CBOWCTBAa yriepojia. YTapHBIM ra3, CBOWCTBA W (PU3UOIOTHYECKOE
JICVCTBUE HA OpPraHu3M. YTJIEKMCIIBIA Ta3, yrojibHas KUcjoTa U ee couu. KpyroBopor
yriepoa B pUpOJIe.

Kpemuuit. Oxcun kpemuus(IV). KpemuueBas kuciora u ee conu. Cmexno. I[lemenm.

JemoncTpamuu. Kpuctammmyeckue pemieTku anMaza v rpadurta. 3HAKOMCTBO C
obOpa3namMu MpUPOTHBIX KapOOHATOB U CHIIMKATOB. O3HaAKOMIEHUE C PA3IUYHBIMU BUOAMU
MONIUBA. Osnaxomnenue c suoamu cmeka.

JladopaTopHbie onbIThl. O3HAaKOMJICHHE CO CBOMCTBAMH M B3aMMOIIPEBPAICHUSIMHU



KapOOHATOB U TuApokapOboHatoB. KauecTBeHHBbIE peaklMM Ha KapOOHAT- U CHJIMKAT-
VOHBI.
IpakTnueckasi padora. [Tonyuenne oxcuna yriepona(IV) u usyuenue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.
Tema 5. O6mue cBoiicTBa MeTaJIOB (14 1)
[TomoxeHne MeETauUIOB B MEPHOJMYECKOM CHUCTEME XHMHUYECKHUX DSJIEMEHTOB
J1. 1. MengeneeBa. Mertamnndeckas CBs3b. Pu3nueckMe M XHMHYECKHE CBOMCTBA
METAJIOB. Psn HaNPsDKCHUAM METAJIOB.
[Tonstue o meramnypruu. CnocoOwl noayuenuss metamioB. CruiaBel (CTallb, YYTYH,
TopamoMuHni, OpoH3a). IIpobOimema OC30TXOMHBIX IMPOU3BOACTB B METALUIYPTHH U
oxpaHa OKpYKaroIeu cpenpl.
IIleqounbie MeTa/Ibl. [I0N0OKEHHE IIEIOYHBIX METALIOB B NEPUOJAMYECKOMN
cucTeMe M cTpoeHue atomoB. Haxoxknenue B mpupoae. PU3MUECKHE M XUMHUUYECKHE
CBOMCTBA. [IpumeHenue HIEJTOYHBIX METaJJIOB u ux COEIMHECHUH.
IIle10ouHO3eMebHBIE MeTa/LIbI. [[0JI0KEHNE 111eT0YHO3EMENIbHBIX METAJJIOB B
MEPUOIMYECKON CUCTEME U CcTpoeHHne aToMoB. Haxoxxaenue B mpupojae. Kanbiuii u ero
COCJIMHCHUA. KectkocThb BO/IbI u CITOCOOBI ee YCTpaHECHUS.
AsnroMuHui. [TonoxxeHue ajqrOMUHUS B MEPUOJUYECKOM CHUCTEME W CTPOCHHUE €ro
atoMa. Haxoxnenue B mnpupoje. PU3MYECKHE W XUMHUYECKHE CBOWMCTBA aJIOMHUHMSL.
AmboTepHOCTb oKcHaa u THIPOKCHAA AJTIOMUHHUS.
Keue3so. [lonoxeHne xene3a B MEPUOJAUMYECKOM CUCTEME M CTPOCHHE €ro aroma.
Haxoxnenne B mnpuponae. dPuzmyueckne M XUMHUYECKHE CBOMCTBA keie3a. OKCHIBI,
TUIAPOKCHUIBI u conu xkene3a(ll) u xkene3a(lll).
JlemoHcTpanmuu. 3HAKOMCTBO ¢ OOpa3liaMyd BaXKHEHMIIUX COJeld HaTpHUs, Kalus,
MPUPOJIHBIX COCIUHEHUN Kalblus, pyJaMU JKejle3a, COCIUHCHUSMHU aTIOMHUHUS.
BzanmopaencTBue MIETOYHBIX, MIETOYHO3EMEIBHBIX METAJJIOB U AIIOMUHHS C BOJOU.
Cxuranue Kesesa B KHCJIOPOJIE u XJIOpE.
JlaGopaTopHbie onbIThI. [loydeHue ruApoKcua aTlOMUHUS U B3aUMOJIEHCTBUE €TI0
c kucioramu u tienodyamu. [lomydenuwe ruapokcunoB kenesa(ll) m xenesa(Illl) u

B3aUMOJICHCTBHE ux C KHCIIOTaMU u IICI0YaMH.
IIpakTuyeckue padoThI
* Pemmenne  aKcmepUMEHTaIbHBIX  3a7ad  mo  TemMe  «OmemeHTh IA—IIIA-
TPYII IEPUOTNIECKON TaOHIIBI XUMUYICCKUX AIIEMECHTOBY.

* PerieHre SKCIEpPUMEHTANIBHBIX 3a7ady Mo TeMme «MeTamibl U UX COCIUHCHUS».

PacuerHble 3a1aun. BoryucieHus no XMuMHUYECKUM YPaBHEHUSM MacChl, 00bemMa WUiu
KOJIMYECTBA BEILECTBA OJJHOTO W3 MPOIYKTOB PEAKLMU MO MACCe MCXOIHOIO BEIIECTBA,
00bEMY WJIM KOJIMYECTBY BEILIECTBA, COAEPKALIETO OMPEICICHHYIO 00 TPUMECEH.

OPI'AHNYECKAS XUMUSA
Tema 6. IlepBoHayaJbHbIE NPEACTABJIEHHSI 00 OPraHUYECKHX BellecTBax (2 4)

[lepBoHavyasibHBIE CBEAEHUST O CTPOCHHHM OpraHUYecKux BemecTB. (OCHOBHbIE
MIOJIOKEHHS] TEOPUU CTPOECHUSI OpraHnueckux coenqunenuii A. M. byrneposa. M3omepus.
VYrpoieHHas kiaccupuKaius OpraHuueCKuX COSTMHCHUM.

Tema 7. YriaeBoaopoasbl (4 1)

IIpeneabHble yriesoaopoabl. Meran, staH. Pu3nyeckue U XUMUYECKUE CBOMCTBA.

IIpumenenue.



Henpeneabnbie yriaeBoaopoabl. OtuiieH. Pu3nMUecKue M XUMHUYECKHE CBOICTBA.

[Tpumenenue. AILICTHIIEH. JlueHoBEIC YTIIEBOIOPOIBI.
Tonsmue 0 YUKIUYECKUX Y21e6000p00ax (Yuxnoanixkaml, bern3on).
Ilpupoanbie MCTOYHMKH yrjeBogopoaoB. Hebts W mpupomHeli ra3, wux

IIpUMCHEHHE. 3amura aTMOC(EpHOro BO3AyXa oT 3arps3HCHHUS.

JdemoncTpauuu. Mojenn  MOJIEKYJl ~ OPraHMYECKHMX  COeAuHEHu. [opeHue
YIJIEBOJIOPOIOB U OOHAapyXEHHE MPOAYKTOB MX TopeHus. KaduecTBEHHbIE peaklnM Ha

JTUJIEH. O06pas3iib He(dTH u IIPOJIYKTOB 170:¢ nepepadOTKH.
JlabopaTopHble ONBITHL. DTUJICH, €ro IOJIy4eHHE, CBOWCTBA. AyemuneH, e2o
nosyueHue, ceoticmea.

PacuerHas 3agaya. Y cTaHOBIEHUE MpOCTENIeil popMysbl BEIecTBa 10 MaCCOBBIM
JIOJISIM DJIEMEHTOB.
Tema 8. Cnuptol (2 4)

OHHOﬂTOMHbIe CIIMPTLI. Mertanoi. OTaHOIIL. duznyeckue CBOICTBA.
DuU3NO0IOrHIECKOe ,Z[GﬁCTBHG CIINPTOB Ha OpraHu3M. H]DI/IMGHGHI/IG.
MHoroaToMHbI€ CIIMPTHI. OTUJICHTJIMKOIIb. FJII/II_[epI/IH. HpI/IMeHeHI/Ie.

JemoncTpanun. KomMyecTBEHHBI ONBIT BBIACIEHUS BOAOPOJA M3 STUIIOBOTO
crnupra. PacTBopeHHE STUIIOBOrO CHHMpTa B BOJE. PacTBOpeHHE TIMIIEpUHA B BOJIE.
KauecTBeHHBIE pEaKIIUM HA MHOTOAQTOMHBIE CIIUPTBHI.

Tema 9. Kap6oHoBble kKucja0Thl. ZKupsi (3 4)

MypaBpuHass W yKCyCHas KHUCJIOThl. @usnmueckue CBoWcTBA. [Ipumenenue.

Briciue KapOOHOBBIE KHUCJIOTBI. CreapuHoBas KHUCJIOTA.

Kupbl — NpoAyKTHl B3aUMOJACHCTBUS TJIUIIEPUHA U BBICIIMX KApOOHOBBIX KHCIIOT.
Ponp xupoB B mporecce oOMeHa BeliecTB B opraHusMe. KanopuilHOCTH >KHPOB.

Jdemoncrpanum. [lonyyeHne u CBOMCTBAa YKCYCHOM KHCHOTHL. FccnenoBanue
CBOWCTB KMPOB: PACTBOPHUMOCTH B BOJIE U OPTaHHUYECKUX PACTBOPUTEISAX.

Tema 10. YraeBoasbl (2 1)

I'mroko3a, caxapo3a — BaXHEUINME MPEACTABUTENN YIJIEeBOJAOB. HaxoxaeHue B
npupone. DorocuHre3. Poiab TIIOKO3bI B TATAHUM W YKPEIUIEHUH 3J0POBBSI.

Kpaxman wu uemwntonoza — npupoaHble moauMmepbl. Haxoxnenue B mpupoe.
[Ipumenenwue.

JdemoncTpauuu. KauecTBeHHBIE peakiMy HA TIIFOKO3Y U Kpaxmadl.
Tema 11. bBeaxu. Iloumepsl (5 4)

benku — Ouononumepsl. CoctaB OenkoB. DyHkuuu OenkoB. Ponb 0OenkoB B
MUTaHUH. [onsiTus 0 dbepmenTax U rOpMOHaXx.
[Tonumepsl — BBICOKOMOJIEKYJIsIpHbIE coeauHenus. [lomumaTunen. IlonunponuiieH.
[TomuBUHWIXTIOPUA. IIpumenenue IIOJINMEPOB.
Xumus 51 37I0POBBE. JlekapcTana.

JemoncTpamuu. KauectBeHHble peaknuu Ha Oenok. O3HakoMJIEHHE C 0Opasiamu
W3ACNIUN U3 TOMUATUIICHA, TOJIUIPOIUIICHA, TOTUBUHIIIXJIOPU/IA.

Onucanne MarTepuaJbHO-TEXHHYECKOW 0a3bl meHTpa «Touka pocrtay,
HCIOJIb3YeMOr0 ISl peaju3anuu o00pa3oBaTeJIbHBIX MPOrpaMM B PpaMKax
NpenoaaBaHus XUMUU

MarepuanbHo-TexHuueckass 0aza 1neHtpa «Touka pocTa» BKIIOYAaeT B  ceds
COBpeMEHHble M  Kjaccuyeckue npuOopsl. llocmegHue mnpounuii MHOTOJNETHIOKO



anpoOaIfio B IIKOJIE U TOJIYYMIIM MpHU3HAHUE Yy yuuTened xumuu. K HUM oOTHOCSTCA:
npuboOp sl JIEMOHCTPALIMM  3aBUCUMOCTH CKOPOCTH PEAKIMH OT Pa3IHYHBIX
¢dakTopoB, ammapaT AJs HPOBEACHUS XUMUYECKHX pPEakUui, MpuOOp UIsl OMBITOB C
AIIEKTPUYECKUM TOKOM, MPUOOp ISl M3Yy4YCHHs] COCTaBa BO3JIyXa W MHOTHE JIpYTHE.
VYuuThBas NPAKTUYECKUH ONBIT IPUMEHEHUs JIaHHOro OoOOpYJOBaHMs Ha ypOKax
XUMHH, MBI JaJIUM JIMIIb KpaTKoe onucaHue npuOopoB. OCHOBHOM aKIIEHT CAEJIaéM Ha
OMHCAaHUU IUPPOBBIX JTAOOPATOPUI U UX BO3MOKHOCTSX.

[MudpoBas  (kommbioTepHas)  smaboparopus  (IJI),  mporpammHoO-ammapaTHbII
KOMILJIEKC,

JaTYNKOBas CHUCTeMa — KOMIUIEKT Y4YeOHOro oOOpyHOBaHUS, BKJIIOYAIOIINN
U3MEPUTENbHBIN 050K, MHTep(delic KOTOpOro Mo3BOJSET obecreynBaTh CBA3b C
NEPCOHATBHBIM  KOMIBIOTEPOM, M  Ha0Op JaTYMKOB PETUCTPUPYIOLIUX 3HAYCHUS
Pa3IMYHBIX (U3UYECKUX BEIMYHUH.

JlaTuuk TemmepaTypbl IUIATUHOBBIA — TIPOCTOM U HANEKHBIA aTYMK, MpPEIHA3HAYCH
JUIsl U3MEpPEHUs TEeMIIepaTypbl B BOJHBIX pacTBOpax M B Ta3oBbIX cpemax. Mwmeer
pasnuuHblii  nuana3oH  u3MepeHuid or 40 mo  +180 °C. Texuuueckue
XapaKTEPUCTUKHU JAaTYMKA YKa3aHbl B HHCTPYKIMU IO SKCILTyaTallUH.

JlaTuyuk TemmepaTypbl TEPMOMNApHBIM MNpEeIHA3HAYEH [JIs1 U3MEPEHHsS] TEMIIEpaTyp M0
900 °C. MHcnonw3zyercss Npu BBINOJHEHUH padOT, CBSI3aHHBIX C HM3MEpPEHUEM
TEMIIepaTyp IUIAMEHH, IJIABJICHUS M Pa3JIOKEHUS BELIECTB.

JlaT4uK ONTHUYECKOW TIUJIOTHOCTH (KOJOPUMETP) — NpeAHA3HAueH MJisi HU3MEpPEHUs
ONTUYECKON TIOTHOCTH OKPAIICHHBIX pPacTBOpPOB. VCmosib3yeTcss Mpu U3YyYEHUU TEM
«PacTBOpB», «CKOPOCTh XMMHYECKHX PEAKLMIN», ONPEHAECICHUN KOHILIEHTPALUU
OKpaIlIEHHbIX HMOHOB WJM COEAWMHEHUW. B KOMIUIEKT BXOJAT AATYMKUA C PA3TUUHOMN
JUIMHOW BOJIH TIOJIYTIPOBOJIHUKOBBIX UICTOYHUKOB cBeTa: 465 u 525 uM. O0bEM

KIOBEThl COCTaBiIsIET 4 MJI, JJIMHA ONTHYECKOro MyTH — BemecTtBa 10 mm.

HNatunk pH mnpennaznaueH myig wu3MepeHHs BojaopojaHoro mokasarens (pH). B

HACTOSIIIEe BpEMs B IIKOJIy TOCTYMAOT KOMOWHHPOBAHHBIC IATYUKH, COBMEIIAIOIINE
B ce0€ CTeKJISTHHBIM JJIEKTPOJ] C DJEKTPOJIOM CpPaBHEHHUS, UYTO JeiaeT padoTy Mo
M3MEPEHHUIO BOJIOPOJHOTO Tokazarensi Oomee kompopTHOU. Jlnmamazon usmepenuit pH
or 0—14. Hcnons3dyerca g HU3MEpPEHHs  BOJOPOJHOTO TIOKAa3aTelsl BOJHBIX
PacTBOPOB B PA3JIMYHBIX UCCIEIOBAHUSIX OOBEKTOB OKPYKAOUIEH CPEIbI.
JlaTuuk ~ SJIEKTPONPOBOJHOCTH  MpEJHA3HAYeH I WU3MEPEeHUs  YJeIbHOU
AJIIEKTPOINPOBOHOCTH JKUJKOCTEH, B TOM YHCIE€ M BOJHBIX pPACTBOPOB BEIIECTB.
[Ipumensiercs  nmpu  U3YUYCHUM  TEOPUM  DJIEKTPOJUTHYECKON JTUCCOIMALINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB.

JlaTuvKk ~ XJIOpUJ-MOHOB  HUCIIOJB3YeTCS  JUJIl  KOJMYECTBEHHOIO  OMNpEeIeTeHUs
COJIEp’KaHMsl MOHOB XJIOpPA B BOJIHBIX pacTBOpax, Mo4YBe, NpoAyKTax nutanus. K natuuky
MOIKTIOYAeTCs MOHOCENeKTUBHBIA 3ekTpos (MCD) (pabounii 31€KTpOJ), MOTEHIIAAI
KOTOPOTO 3aBHCUT OT KOHUEHTpPAlHUH OMNPEACISIEMOr0 HOHA, B JAHHOM CiIy4ae OT
koHneHTparuu annoHoB Cl—. ITorenmman MCD omnpenenstoT OTHOCHUTEIBLHO JJICKTPOJIa
CpaBHEHUS, Kak TMpaBUJIO, XJOpcepeOpsHOTo. 3ampemniaeTcss TporaTb MeMOpaHy
ANEKTPOAa MaJbllaMHU U MIPUBOJUTH €€ B COPUKOCHOBEHHUE C TBEPABIMU OBEPXHOCTIIMU.
[Ipu xpanennn WMCD dyBcTBHUTENbHAas 4YacTh JaTdydka (MeMOpaHa) IOJDKHA OBIThH
3alllMIlEHa CHelHalbHbIM KodmaukoM. He momyckaercs MCHoJib30BaTh 3JEKTPOIBI C



NOJIMMEPHON MeMOpaHOW B cpefax, COJAEp)KallMX  JIeTyuyde  BeIllecTBa WM
opranudeckue pactBoputenu. He cnemyer ucnonws3oBath MCD B

CWIbHBIX OkHcauTeNsix. JlnutenbHoe HaxoxaeHue MCO B pacTBopax KpenmkuUx KUCIOT
WIKM 11eJI0Ye MPUBOJUT K PE3KOMY U HE- O0OpaTUMOMY COKPAIICHHIO CPOKa CIY>KOBI
AIEKTPOJIA.

JlaT4MK HUTPAT-MOHOB MPEJHA3HAYEH U KOJMYECTBEHHOI'O ONPEIEICHUS HUTPATOB B
pa3- JUYHBIX OOBEKTaX OKPYKAIOIIeW cpelbl: BOJE, OBOIIAX, (PYyKTax, KOJIOACHBIX
u3enusix U T. O. Mukpockon nudpoBoi mpeaHasHaueH ISl W3- Y4YeHHsS (OPMBI
KPUCTAJJIOB W HAOMIOJEHUS 32 POCTOM KPUCTAJIOB.

Anmapar sl npoBeneHHs XuMmHuueckux pe- akuuil (AIIXP) npennazHaven s
MOJIy4YeHUs] M JEMOHCTPAallUd CBOMCTB TOKCHMYHBIX MAapOB M Tra30B. OTH BeEIIECTBa
MOJIy4aroTcsi B KojOe- peakTtope, W TIpuU HarpeBaHuu (wim O3 HarpeBaHUs)
ra3oo0Opa3Hble BEIeCTBA IMPOXOASIT 4Yepe3 MOIJIOTUTEIbHbIE EMKOCTU (HACAIKH) C
pacTBOpaMH peareHTOB, BCTYIAIOT C HUMH

B peakuuio. M30bITOK Ta3a TMOIJIONIACTCS XUAKUMHU W TBEPABIMU peareHTaMu, a
TaK)kKe aKTUBUPOBAHHBIM YIVIEM. AmmapaT Yallle BCEro MCIOJIb3YIOT JUIsl MOJy4YeHUsT |
JEMOHCTPAallUA CBOMCTB XJIOpA, CEPOBOIOPOJA.

[Ipy mnpaBuIBHON OSKCIUTyaTallMM MpPUOOpa JEMOHCTpAIUsl CTAHOBUTCA YIOOHOW U
O0e3zonacHoil.  Ha mpoBeneHune ombITOB Tpaturcs oOkono 3—6 wmuH. Xopomas
BU3YaJIbHOCTB SIBJIIETCS MPEUMYIIECTBOM 3TOr0 npudopa. Tak kKak mpH JEMOHCTpALMH
OIHOBPEMEHHO IMPOXOIAT HE- CKOJIBKO PEaKUWi, BaXHO ITPABWJIBHO OpPraHU30BaTh
HaOIIOACHUS yYalllUMHKCS 3a MPOTEKAIIMMHU npoueccaMu. Llenecoobpas3Ho 3anucarh Ha
JOCKE Ha3BaHMS WM (POPMYJIbl PEAreHTOB, HAXOASIIMXCA B MOTJOTUTENBHBIX CKIIIHKAX.
ITo OKOHYaHUM OIIbITA HY’)KHO CPaBHUTh UCXOJHBIE PACTBOPHI BEILECTB U PE3YJIbTAThl UX
npeBpainiennii. AIIXP MOXHO MpUMEHSITh Ha pa3HbIX Tanax oOy4eHHs — TMPU U3YYCHUH
HOBOTO MaTepuaja, MOBTOPEHUM W 3aKpPEIUICHWH, OOOOIIEHMH U CHCTeMaTU3aluu
3HaHWM ydamuxcs. B 3aBucumoctn oT mpoduns o0ydaeMbIX, LeNel Ypoka, YPOBHS
3HaHUSA Y4YalMXCs BO3MOXKHBI Pa3IMYHbIC BAapUAHTHI IIOCTAHOBKM DJKCIEPUMEHTA U
BBIOOpA

pearupyromux BemecTB. OIHAKO NpH H3YYEHHH CBOWMCTB BEIIECTB HE CIEAYET
OTPAaHUYMBATBCA TOJBKO JKCIIEPUMEHTOM C ucnonb3oBanueM AIIXP. Mmuorue
TUAAKTUYECKUE LEIN MOTYT OBITh JOCTUTHYTBI TOJIBKO

JE€MOHCTpAaLUEl ONBITOB B TPAAULIMOHHON (hopMe.

[Ipubop It JEMOHCTpAllMM 3aBUCUMOCTH CKOPOCTH XUMHUUYECKHUX peakIuid oT
pa3IMUHbIX (DAKTOPOB UCIIOIB3YIOT TPU H3YyUYeHHH TeMbl «CKOPOCTh XHUMHUYECKOU
peakmm» M TEIIOBOTO 3P ¢deKTa XUMUYECKUX PEaKIUil.

[Ipubop na€T BO3MOXKHOCTH JKCIIEPUMEHTAIBLHO WCCJIEN0BATh BIMSHUE HA CKOPOCTH
XUMUYECKUX PEAKIUi CcIeayromux (akTOpoB: MPHUPOABl  PEarHPYIONMIUX  BEIIECTB,
KOHIIEHTpaluu pearupyronmx BEMIeCTB, IUIONIAA TpaHUIBl pa3aena (a3 B
TFETEPOTreHHBIX CHCTEMax (IMIOBEPXHOCTH COMPUKOCHOBEHUSI MEXKIy pearupyrouaMu
BEIIIECTBAMH ), TEMIIEPATYPhI, KaTaIU3aToOpa, MHTHOUTOPA.

[Ipumenenne AIIXP He orpanumumMBacTCs BBIICONMHCAHHBIM SKCTepuMeHTOM. [Ipubop
yaA00HO TPUMEHSTh MPU JAEMOHCTpAIMU CBOMCTB nuokcuaa azota (IV), metunamuna,
Opoma, npu PpakIMOHHON MTePEroHKU HEPTHU. B 1eNIsIX SKOHOMHUHM BPEMEHU €ro MOKHO



UCIIONb30BaTh NPU M3YYEHUHU CBOWCTB yriaekuciaoro raza. AIIXP nmoaxomut s
noJiyueHus: O€3BOJHOM a30THOM KHUCIOTHI, OpoMOeH307a, HUTPOOEH30JIa W APYTHX
COE€IMHEHUM.

[Ipubop cocTOMT U3 MOJACTABKH, HA KOTOPOM 3aKperuieHbl JBE MaHOMETPUYECKHE
TpyOKH, KOTOpBIE COCAMHSIOTCA C cocydamMu JlaHmonabTa ¢ MOMOIIBIO TUIACTHUKOBOM
TpyOKkH ¢ npoOkamu. Mexay MaHOMETpUUECKMMHU TpyOKaMu Ha IMaHeIu HaHeceHa
IIKana g HaOMIOJEHUS YPOBHA JKHJIKOCTH B TpyOKax.

OkpallleHHOM KHIKOCTBIO MOKET OBITh PACTBOP JIFOOOTO KPACUTEIIS B BOJE.
[MuneTtka-g03aTop — MPUCHOCOOJICHUE, UCIOIB3YyeMOE B JIabopaTOpUU JUISL
OTMEpPUBAHUS  ONpPENENEHHOro  00bEMa >kKuaAkocTH.  IlunmeTkn  BhIMycKaroTcA
NEPEeMEHHOTO U TOCTOSHHOTO 00béMa. B KkommuiekTel  000pyJdoBaHus — AJis
MEIUIUHCKUX KJIACCOB BXOJAT YAOOHBIE MHUIETKU-I03aTOPbl  OJHOKAHAJIBHBIE,
MO3BOJISIIONIME  HACTPOUTH  HEOOXOAUMBIM OOBEM OTOMpPAEMON JKHUIKOCTH B TpPEX
pa3IMYHBIX Auana3oHax . Mcnosib30BaHWE COBPEMEHHBIX TEXHOJOTHM U I[BETOBOU
KOJMPOBKM JIMAla30Ha JO3UPOBAHMS JAET BO3MOYKHOCTH KAadeCTBEHHO, TOYHO,
0€30MacHO BBINOJHATh MUIETUPOBaHMUE. [IMMETKM UMEIOT CMEHHbBIE IIJIaCTUKOBbBIE
HAaKOHEYHUKH.
bansg kxoMOumHUpOBaHHas NpeJHA3HAyYeHa Uil HarpeBa CTEKISIHHBIX U (PapdhopoBbIX
COCY/IOB, KOI/la TpeOyeTcsi co3JaTh BOKpPYI HarpeBacéMoro cocyAa pPaBHOMEPHOE
TEMIIEpaTypHOE  Moje, K30ekaTh HCIONb30BAHUA  OTKPBITOTO  I[UIAMEHH U
packan€éHHON anekTpudeckoi cnupanu . Kopryc koMOMHUpOBaHHOW OaHM cHAellaH W3
amoMuHua. JKuakocTHass YacTb KOMOMHUPOBAHHOM OaHU 3aKphIBAETCS KOJIBLIAMU
Pa3IMYHOrO IUaMeTpa.

JInsa HarpeBanust cocynoB 10 100 °C B kadecTBE TEIDIOHOCUTENS MCIOIB3YIOT BOLY,
Korja TpeOyeTrcss co3aarh 0oJjiee BBICOKYIO TEMIIEpAaTypy HPUMEHSIOT  COJIEBBIE
pactBopbl. TemoHocuTeneM MokeT ObITh rHuepuH. OH oOecreurBaeT WHTEPBaI
temneparyp or 60 mo 180 °C. Beime 3Toil TemmnepaTypbl TJUMLEPUH HAYUHAET
paznaraTbCsi U AbIMUTH. JlJig HarpeBaHUs 10 00Jee BBICOKMX TEMIIEpaTyp HCIHOJB3YIOT
LUJIMHAPOBOE MACJIO WIN CHJINKOHOBOE.
bonee 6e3omacHO MCMOIB30BATH JIJIsi HAMIOJIHEHHSI OaHb CYyXOW MEJIKO3EpPHUCTHIN MECOK.
OpHako mecouHble OaHU MPOrPEBAIOTCS HEPABHOMEPHO. B cocTaB KoMIIeKTa BXOJIUT
CUTO JUIsl IPOCEUBAHUSl PEUYHOIo rnecka. McTouHukoM Temia i KOMOWHUPOBAHHOM
0aHM SBISIIOTCSA AJIEKTPUYECKHE IUIUTKH C 3aKPBITOM CIIHPAIIBIO.

[Ipubop 1751 MmoydeHUsl ra3oB MCHOJB3YETCS Uil MOJYYeHHs HEOOJIbIIUX KOJUYECTB
ra3oB: BOJOPO/a, KUCIOPOJa (M3 NEPOKCUIA BOJOPOAA), YTIAEKHUCIOTO rasa.

Xumusa 8 Ki1acce

Ne Tema ypoka Koua | Ucnosib30BaHue 000pyA0BaHMS LIEHTPA
n/ nyec «Touka pocra»

n TBO

yaco
B
1 2 3 4
HavanbHble NOHATHA M 3aKOHBI XuMuu (21 4)
2 | Meronpl u3yueHus: XuMUU 1 JlaTuuk Temneparypsl, CIUPTOBKA




IT. p Ne 1 «3HakomCTBO C
J1a00paTOPHBIM 000PYI0BAHUEM.
IIpaBuna Th mipu pabote B
KaOWHETe XUMU

O6opynoBaHue U3 KOMIUIEKTA

6 | ®usnyeckue sIBICHUS B XUMHUH 1 | Jlatyuk Temneparypsl IUIATHHOBBIN
7 [p.Ne2 «Ananus no4ss» 1 | Kommiext OI'D (peakTuBbI)
16 |3akoH coxpaHeHUs Macchl BemiecTB. | 1 | Becobl anekTpoHHbIe
XHWMUYECKHUE YPABHEHUS
Baxkueime npeacTaBuTe M HEOPraHUIEeCKUX BelIeCTB.
KoJsm4yecTBeHHbIC OTHOLICHUSA B XUMHUH
(18 u)
22 |Bo3nyx u ero cocraB 1 | [IpuGop ans onpeseneHus: coctaBa
BO3/yXa
24 | TI. p.Ne3 «Ilomyuenue, coOupanue 1 | Kommiext OI'D (peakTuBbI)
Y pPacro3HABAHHUE KUCIOPOIa»
27 | TLp. Ned «ITonyuenue, cooupanne | 11 | Kommiekr OI'D (peakTusbl)
Y Pacno3HaBaHUE BOJIOPOJIAa»
28 | Kucnotsl 1 | daruuk pH
37 | IL.p. Ne 5 «IIpuroroBneHue 1 | Kommuiekt OI'D (peakTussi),
pPacTBOPOB COJIEH C UX 3aJaHHOU AJIEKTPOHHBIE BECHI
MacCCOBOH JIOJICH)
OcCHOBHBIE KJIACCHI HeOpranm4ieckux coequnenni (10 1)
40 | Oxcunasl: kaccudukamus u 1 Jatuuk pH
CBOMCTBA
41 |OcHoBanus: KaaccuuKaius u 1 | daruuk pH, naTuuk Temneparypsl
CBOMCTBA TJIATUHOBBIN
43 |CBoiicTBa KHCIIOT 1
Xumuyeckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHbIE PE€AKIIUH (11 '-[)
58 II/IOHHaH XAMUYECKAsl CBA3b ‘ 1 ‘ JlaTunk Temneparypsl JIATUHOBBIM,
Xumus 9 knace
Ne Tema ypoka Kom | dara | Jlomamn HUcnosab3oBanue
n/ YecTB | MPOBeJ ee 000py10BaHMsA LIEHTPA
I (1] CHUuA 3alaHue «Touka PpocCcTa»
yacoB
1 2 3 4 5
4 ITonstue o CKOpPOCTH XUMHUYECKOM 1 HpI/I60p JAJI WJTFOCTpalluu 3aBUCUMOCTH CKOPO-
pEeaKIuH. CTH XMMHUYECKOM pEeaKkIuu OT YCIOBUI
5 | Karammus 1
XuMHYecKHe peakunu B pacteopax (10 1)
6 DIIEKTPOIUTHYECKAS 1 JlaTuuk TeMreparypsl IIaTUHOBBIN
Aucconuanus
8 [XuMudeckue CBOWCTBA KHCIOT B CBETE 1 JlaTuuk 3eKTponpoBOAHOCTH

IO

HemeTanabl U ux coeqnHenus (25 4)

17

Oo6was

1

xapakTepucTuka memMeHToB VIIA

Kommiekt OI'D (peakTuBbI)




TpyHIbl — TaJOreHOB

18 | CoenuHeHHs TaJIOTCHOB 1 Kommiekt OI'D (peakTuBbI)

20 | OOmas xapakTepUCTHKA JIEMEHTOB VI 1 Kommekt OI'D (peakTuBbI)
A - xanbkoreHoB. Cepa

24 | O6mas 1 Kommiekt OI'D (peakTuBbI)

XapaKTePUCTHKA XUMUYECKUX IJIEMEHTOB
VA rpymibl. A30T

25 | Ammuak. Con aMMOHHUS 1 JlaTyuk 35eKTpOnpOBOAHOCTH

27 | Kucnopoaconepxaiiue COeTAHESHUS 1 Kommiekt OI'D (peakTuBbI)
azora

MeTanibl u ux coequHeHus (17 4)

48 | TL.p.Ne 6. «IlomyueHune »KeCTKOH BOBI U 1 JlaTuuk 35eKTponpoBOAHOCTH, JlaTunk Temnepa-
CTIOCOOBI €€ YCTpaHEHUS TypbI I1atTiHOBBIN, Komriekt OI'D (peakTuBbI)

49 |AMOMUHUN U €r0 COCTMHCHUS 1 Kommiekt OI'D (peakTBbI)

50 DKeneso 1 Kommiekt OI'D (peakTuBbI)

TEMATUYECKOE NNIAHUPOBAHMUE (o pa3aeaam)

8 kaacc
Ne Paznennt MPOrpamMMBbl KomnuectBo | KoatnuectBo | KosimuecTrBo
n/n 4acoB KOHTPOJIbHBIX | MPAKTHYECKUX
padort padort
1 OcHOBHBIC  TIOHATHS  XUMHHU | 54 3 6
1 (ypoBeHb aTOMHO —
MOJICKYJISIPHBIX MPE/ICTABICHUMN)
22 [Tepuoauueckuit 3aKOH ulf - -
nepuoaudecKas crucTemMa
XUMHYECKuX 3nemeHToB JI.M.
MenneneeBa. CTpoeHue aroma
33 Ctpoenue BelecTna. | 7 1 -
XUMHYECKas CBA3b.
Hroro: 68 4 6

B nporpamMy BHECEHBI HEKOTOPbIE U3MEHEHHSI.

PesepBHOe Bpems (4 yaca) UCTONIb3yeTCs CIAEAYIOMMUM 00pa3oMm:
1 yac (IOMOJIHUTENBHBIN) — HA TIPOBE/IEHUE TTpaKTUYecKOr padboThr No 1
lyac - Ha pemieHue pacyeTHbIX 3amad «HaxoxnaeHue MaccoBOil HOJIU pacTBOPEHHOTO
BEIIIECTBA B pacTBOpEe. BbluucieHWe Macchl PacCTBOPEHHOI'O BEIIECTBA W BOJBI IS
MIPUTOTOBJICHUS] PACTBOPA OMPEICTICHHON KOHIIEHTPAI[UK»
1 wac - Ha mpoBelaeHHE 0000MIaONIEro ypoka Mo Teme «BaxHeumme Kiacchl
HEOPTaHUYECKUX COSTUHEHUI
ldac — Ha nmpoBeIeHre 0000IIAIOIIEr0 YPOKa 3a Kype XMMHUH § Kjiacca
O6ocHoBaHMe: TTPY U3YUYCHUU HA3BAaHHBIX TEM HEIOCTATOYHO BPEMEHHU JIJIsl POBEICHUS
0000IIAIOIUX YPOKOB M YPOKOB IO PEIICHUIO PAaCYETHBIX M KAYECTBEHHBIX 3ajay, a
YPOKHU 3TH HEOOXOJIMMBbI, TaK KaK HAMPaBJICHBI HA peaU3allii0 BAXKHEHIITNX TpeOOBaAaHUMN
K 3HaHUSAM YYallUXCS — NPUMEHEHHE TMOJNY4YEHHbIX Y Y /[ JUISL  BBINIOJIHEHUS
TPEHUPOBOYHBIX YIPAXKHEHUN U TTOATOTOBKE K KOHTPOJBHOM padoTe.




9 gJacc.

Yersep | Pasnen Bcero | Konurpoas | IIpakTnue
Th 4acoB | HbIe ckasi
(mosyr pabéoTbI 4acThb
oaue) (o0mee (oOuree
KOJIMYECTB | KOJIMYECTB
0 4YacoB) 0 4YacoB)
JlukTaHT Kontponwn | JIaboparop | [IpakTtuue
pIe pabOTHI | HBIE CKHE
paboTHI paboTHI
1 1. Onexrponur | 10 1 1 1
nyeckas 3 1
JTUCCOLIHAITS
2. Kucnopon wu |9
cepa
2 3. Aszor wu|10 2 2
dbocdhop 1 1
4. VYrnepon wu |4
KpPEMHUI
3 5. Oo01me 1 1 2
CBOMCTBa 14 1 2
METAJIJIOB 1
6.
[lepBoHauanbHbI | 2
e
TIPEICTABIICHHUSI
00
OpraHUYECKUX
BEIIECTBAX
7.
YrneBogopoasl | 2
4 8. CiupThl 2 1 1
9. KapboHnossle | 2
KUCIOTHL. JKupsl | 2
10. YrneBoasl 1
11. benku. | 6
[Tommmepsr
Bcero: 68 4 12 7

OCHOBHOE coaepKaAaHue M0 TeMaM 8 kiaace

Tema 1. Ilepeonauanvuvie XumuuecKkue NOHAMUSA

XUMHS KaK 4acTh €cTecTBO3HaHus. [loHsITHE O BemecTBe.

IIpakTuueckass padora Nel.llpaBwia TexHukr O€30MaCHOCTH TpU  paboTe B
XUMUYECKOM KabuHeTe. O3HaKoMIIeHHE ¢ JTa00paTOPHBIM 000PYI0BAHUEM.




YucTsle BemecTBa U cMmecu. CriocoObl pa3esieHusi CMeceil.

IIpakTuueckas padora Ne2. OuncTKa 3arpsiI3HEHHON MOBAPEHHOM COJIU.

duznyeckre U XUMUYECKUE SBIICHUS.

ATOMBI ¥ MOJEKYJIbl. ATOMHO - MOJEKYJISIpHOE yueHue. BemiecTBa MOJNEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.

[IpocThie u cioXHbIE BellecTBa. XUMHUUYECKUHN IJIEMEHT.

S3bIK XUMUU. 3HAKK XUMUYECKUX 3JIEMEHTOB. OTHOCHTENIbHAsA aTOMHAs Macca.

3aKOH MOCTOSTHCTBA COCTaBa BEILECTB.

OTHOCUTENbHAS MOJIEKYJISIpHAS Macca. XUMHUECKHE (DOPMYIIbI.

MaccoBas 1011 XUMUYECKOTO AJIEMEHTA B COEIUHEHUE.

BasleHTHOCTh XUMHYECKUX 3JIEMEHTOB.

CocTtaBieHrne XUMHUYECKUX (OPMYJ IO BaJICHTHOCTH.

3aKOH COXPAaHEHMsI MaCcChl BEIECTB. XNUMHUECKUE YPAaBHECHHUS.

Knaccudukanus XuMHUUECKUX peaKkIuil M0 YUCIY U COCTaBY MCXOJHBIX U MOJYyYEHHBIX
BelecTB. Moub-eIMHNIIAa KOJIMYeCTBa BellecTB. MoJsipHas macca.

Pemenne pacdeTHbIX 3a1a4 10 XUMUYECKUM YPAaBHEHHSIM PEaKIUil.

Kontpoabnas padora Nel mo teme

Tema 2. Kucnopoo (5u)

Kucnopoa. Ero o01ias xapakTepucTHKa U HAXO0XKJIECHUE B PUPOJIE.

[Tonyuenue kucioposia u ero Gpu3nIecKre CBONCTRA.

XuMHUYECKHE CBOMCTBA Kuciiopoaa. [Ipumenenne. KpyroBopoT Kuciopoa B mpupoe.
IIpakTnuyeckas padora Ne 3. [lonyueHne u cCBOMCTBA KUCIOPOAA.

Bo3ayx u ero cocras. 3amuta atMochepHOTO BO3AyXa OT 3arpsi3HEHUM.

['openue u measieHHoe okucieHue. TernnoBoil 3PpPEeKT XUMUUECKUX peaKIuil.

Tema 3. Booopoo (3u)

Bonopon, ero obmiast xapakTepucTiKa U HaxoXJIeHue B npupoje. Iloaydenne Bomopoia
1 ero (pu3NYeCcKue CBOMCTBA

XUMHYECKHE CBOMCTBA BOAOpoaa. [[pumenenue.

IToBTOpenue u o606menue mo remam: «Kucmopom», «Bomopoa»

Tema 4. Pacmeopul. Booa (6u)

Bona - pactBoputens. PactBopsl. HacellieHHbIE W HEHACHIIIEHHBIE PAacTBOPBHI.
PacTtBOprMOCTB BEHIECTB B BOJIE.

Konuenrpanusa pactBopoB. MaccoBast 10Jisl paCTBOPEHHOTO BEIIECTBA.

IIpakTnueckass padora Ne 4. [IpurorosiieHHE pPACTBOPOB COJIEM C ONPENEIICHHOU
MacCCOBOM JIOJICW paCTBOPEHHOTO BEIIIECTBA.

Boga. Metoabl ompeneneHus coctaBa BOJblI - aHauvW3 W cHHTE3. Bojga B mpupoae u
CIIOCOOBI €€ OYHCTKHU.

dU3NYECKre U XMMUYECKHE CBOMCTBA BOJAbI. Boma B mpupoe.

KonTpoabnas padora Ne2

mo TeMam 2 -4

Tema 5. Ocnoenble Kaccovl Heop2anuveckux coeounenuil. (10u)



Oxkcunpl.  Knaccudukanusa. Homenknatypa. CsoiictBa  okcuao. Ilonyuenwue.
[Ipumenenue.

OcnoBanus. Knaccudukanusa. Homenknarypa. [lonyuyenue.

du3nyecKkre U XMMUYECKHUE CBOMCTBA OCHOBaHUN. Peakius HeUTpaan3aunu.

Kucnotel. Knaccudukanus. Homenknarypa.

Pu3N4eCKHe U XUMUYECKHUE CBOMCTBA KUCIOT.

Comu. Knaccudukamms. Homenkmarypa.

Cnoco0bI oJiy4eHus CoJeu.

['eHeTnyeckas CBsI3b MEXKIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCIUHECHUM.
IIpakTuyeckas padora NeS. Penienue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCIMHEHHM.

Tema 6.1lepuoouueckuii 3axkon u Ilepuoouueckas cucmema Xumu4eckux 1emMeHmos
JI.H.Menoeneesa.

Cmpoenue amoma (74)

Knaccudukanus XuMHUYECKUX3JIEMEHTOB. AM@oTtepHble coenuHenus. [lepuoanueckuii
3akoH J[.M.Menaeneesa. CTpoeHue aToma.

CocraB aroMHbIX siiep. M3oronsl. CTpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB TEpBhIX 20
aieMeHTOB mnepuoandeckoit cucrembl J[.M.MeHneneeBa, coBpeMeHHass (OpMyIHpPOBKa
3akoHa. CocCTosiHME »JJIEKTPOHOB B aTomax. llepuomuueckoe HW3MEHEHHWE CBOWMCTB
XUMHUYECKUX JJEMEHTOB B TMEpHOJaXx M TJIABHBIX MOATpynmnax. 3Ha4YeHUe
MEePUOANYECKOTO 3aKOHA.

Tema 7. Cmpoenue Bewecme. Xumuueckasn céaszw (9u)

DJIEKTPOOTPULATETLHOCTh XUMUYECKUX 3JeMeHTOB. KoBaneHTHas cBs3b. [lonsipHas u
HenoJisipHas cBs3b. MloHHasA cBa3b. Kpucrammmueckue pemerku. BaleHTHOCTh U CTENEHb
okuciieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

Kontponbshas pabora Ned

Tema 8. 3axon Asozaopo. Monapuwtii 06vem 2azoe (3u)
3akon AsBoraapo. MomspHbeiii 00bEM Ta3oB. OOBEMHBIC OTHOIICHHUS Ta30B IIPH
XUMUUYECKUX peakiusax. OTHOCUTENbHAS TIJIOTHOCTh ra30B.

Tema 9. I'anozenwt (9u)

[lonoxeHue rajnoreHoB MEPUOJUYECKONM TaOJIMIE W CTPOCHHE HUX aTOMOB. XJIOP.
dusznyeckre cBoMcCTBa xjiopa. [Ipumenenue.

Xnoposonopon. Ilonyuenune. Pusnueckue cpoiicTBa. ColiiHass KHUCIOTa U €€ COJIH.
CpaBHHTENBHAS XapAKTEPUCTHKA TAJIOT€HOB.

[Ipaktuueckas padora. Konrponbnas padora.

9 Kaace

Temal.Inexkmpoaumuuecxkasn ouccouyuauus (14 1)

DJIEKTPOIUTHI M HEAJNEKTPOJUTHI. DJICKTPOITUTHUECKAS TUCCOIMAIINS BEIIECTB B BOJIHBIX
pactBopax. Monbsl. Kartuonel u aHuOHBL. ['uWapatHass Teopusi PacTBOPOB.
DJIeKTPOJUTAYECKAsT JTUCCOIMAIMS KUCIOT, Imienodedt u coisieil. CiaOble W CHUIIbHBIE



anekTpoiauThl. CTeneHb aucconuanuu. Peakuuu HOHHOTO oOMeHa. OKHUCIHUTENbHO-
BOCCTaHOBUTENbHBIC peakunu. OKUCIUTENh, BOCCTAHOBUTEIb. [ Mapoin3 comelt.
[Ipaktuueckas padora Nel «PelieHre sKCiepUMEHTaNbHBIX 3a/1a4.

Kontponbhas paborta Nel.

Tema 2. Kucnopoo u cepa (9 u)

[TonoxeHue KUCIopoaa W Cepbl B MEPUOAMYECKOM CHCTEME XMMHYECKUX 3JIEMEHTOB,
CTPOCHME UX aTOMOB. AJToTponus kuciopoaa. O30H.

Cepa. Amnmorponusi cepel. dusznueckue M XUMHYECKUE CBoicTBa. HaxoxkaeHue B
npupoge. Ilpumenenune cepbl. Oxcunbl cepbl (IV). CepHasg kuciaora U €€ COJH.
OxucnuTenpHble CBOMCTBA KOHIIEHTPUPOBAHHOMN CEPHOM KHUCIOTBHI.

[TonsiTHE O CKOPOCTH XUMHUUYECKUX peakunil. KaranuzaTopsl.

BrrunciieHnss 1o XMMUYECKUM YPaBHEHUSIM PEAKIIMH MacChl, KOJIMYECTBA BEIIECTBA WU
o0beMa 1O U3BECTHOW Macce, KOJMYECTBY BeIIeCTBA WM O0BEMY OJHOIO U3
BCTYNAIOIIMX WIX MTOJIYYarOIUXCs B PEAKIUU BELIECTB.

Tema 3. Azom u ghocghop (12 u)

[Tonoxenue azora u Qochopa B MEPUOTUUECKON CHUCTEME XUMHUYECKUX DIIEMEHTOB
CTpO€HHE HX aToMOB. A30T, (U3MYECKME M XUMHUYECKHE CBOWMCTBA, MOJYYCHUE U
npuMeHenue. Kpyrosopor azora B mpupone. AMMmuak. PU3MYECKHME U XUMHYECKHUE
CBOMCTBa aMMHMaKa, rnoixydenue, npume Henue. Conu ammonusi. Oxcuast azota(ll) u (IV).
A30THas kucaoTa u ee cosid. OKUCIUTENbHBIE CBOMCTBA A30THOM KUCIIOTHI.

®ocdop. Amnotponus pochopa. dusnyeckue u xumudeckue ceorictsa Gpocdopa. Oxenn
dbochopa (V). OprodochopHas kucimora u ee coinu. Munepanvhvie y0obpeHusl.
llpaxmuueckas paboma Ne4.

Tema 4. Yenepoo u kpemnuii (7 u)

[TomoxeHne yriepona U KpeMHUs B MEPUOJUYECKON CUCTEME XUMUUYECKUX IJIEMEHTOB,
CTpOEHHWE UWX aTOMOB. YTIJIEpOJa, aUIOTPOMHbIE MOAW(PUKAINMA, (PHU3NYECKUEe U
XUMHUYECKHE CBOWMCTBA yriepojia. YTapHbI ra3, CBOMCTBA U (PU3NOIOTHYECKOE ACHCTBUE
Ha OpraHu3M. YTJIEKUCIBIN ra3, yrojbHas KUCJIOTa U ee coyii. KpyroBopot yriiepojaa B
IIPUPOJIE.

Kpemunii. Oxkcua kpemuus(IV). KpeMHueBas kucnora u ee COJIH.

llpaxmuueckas paboma NeS.

Komwmponvuas paboma Ne4.

Tema 5. Obwue ceoiicmea memannog (14u)

[TomoxeHne MeETaUIOB B  NEPUOJUYECKOM CUCTEME XHUMHUYECKUX  DJIEMEHTOB
.M. MenpaeneeBa. Mertamandeckass CBsS3b. DOHU3MYECKHME W XHMHYECKHE CBOMCTBA
METaJUIOB. Ps1 HanpsHKeHUH METaIOB.

[Tonsitue o Meramryprun. CrmocoObl mosydenuss metamioB. CrutaBel (CTanb, YYyTyH,
TopantoMuHui, Oponsa). [IpoGnema 0€30TXOAHBIX MPOU3BOJACTB B METAJUIYPTUU H
OXpaHa OKPYXKAIOIIEH CPEJIbI.

Hlesounbie MeTa/IbI. [10710%KE€HNE MIETOYHBIX METAUIOB B IIEPUOJUYECCKON CUCTEME U
ctpoeHuil atoMbl. Haxoxnaenwe B npupone. Pu3nyeckue M XMMHUYECKUE CBOMCTBA.
[IpuMeHeHne MIETOUYHBIX METAJIJIOB U UX COCIMHECHUU.



HlenouyHo3emMenbHbIe  MeTaJIbL. [[07I0kKEHHE  1IETOYHO3EMENBHBIX  META/UIOB B
MEPUOINUECKON CUCTEME U CTpoeHue atoMoB. Haxoxaenue B npupoje. Kanpumii u ero
coeauHeHus. JKeCTKOCTh BOJIbI M CITIOCOOBI €€ yCTpaHEHHS.

AsmroMunmi. [TonoxxeHre aaToMUHNS B IEPUOAUYECKON CUCTEME U CTPOCHHE €T0 aToMa.
Haxoxnenue B mpupone. DPuU3MUECKHE M XUMHYECKHE CBOWMCTBA aJIOMHUHMUSL.
AMOOTEPHOCTH OKCHIA U THA-POKCHIA AITFOMUHHS.

Keaeso. [lonoxeHne xene3a B MNEPUOAUYECKONM CHCTEME M CTPOEHHE €ro aroma.
Haxoxnaenue B mnpupoae. DPuznueckue UM XHUMHUYECKHE CBOWCTBaA kene3a. OKCHUIBI,
rugpokcuanl v conu xenesa (1) u xxeneza(1ll).

Tema 6. Ilepeonauanvnovie npeocmasneHus 00 op2anudecKux eeuecmaeax (2u)
MuorooOpa3ue opranudyeckux BemiecTB. (OCHOBHbIE TOJNIOXKEHUSI Teopuu A.M.
bytneposa.

Tema 7.Yeneeo00opoowt (4u)

YraeBonopoasl npeaciabHble. ['OMOOrudecKuil psif, roMoJIOTH, n3oMepbl. CTpyKTypHas
n3omepusi. MeraH, 3TaH.

HenpenenbHbie yrieBo0OpOAbI: ITUIIEH, alleTUIICH.

[IpupoaHbIe HICTOYHUKH YTI€BOI0PO10B. HedTh, mpupoIHbIi ra3 U UX IPUMECHECHHE.

Tema 8. Cnupmot (2u)
OpnHoaTtomHbIEe cniupThl. MeTtanos, OTaHos. PU3NONOTMYECKOE IEHUCTBUE CIIMPTOB HA
OpPTaHU3M.

Tema 9. Kapoonoswvie kucaomuwt. Kupwl.(3u)
MypaBbuHass U yKCycHas KHCJIOTHL. I[lpumenenue. Briciimie kapOOHOBBIE KHCIOTHI.
CreapunoBas kuciota. XKupsl. Posb ®KupoB B 0OMEHe BEIEeCTB.

Tema 10. Yeneeoowi. (2u)

I'moko3a. Caxapoza. Haxoxzaenue B npupoze. Posb TIIFOKO3bl B TUTaHUU U YKPETUICHUH
310poBbs. Kpaxmait u nemnososa - npupoaHsie nosmmMepsl. [IpuMenenue.

Tema 11.benxu. Ilonumepwt. (5u)

benku — Ouononumepsl. Ponb OenkoB B nutanuu. Oynkuum Oenko. Ilonmumepsr —
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUSI.

Onucanue V‘leﬁHO - METOANYECCKOI'0O M MATEPHAJBHO TCXHHYCCKOI'0 o0ecrneueHus
06Da3OBaTeJIbHOFO mnpouecca.

1.Pymazutuc I'.E. Xumus 9 ki: yue6.: st oomeoOpazoBaTenbHbIX yupexaeHuit/I.E.
Pymsutuc, ®.I'. ®enpaman.- M.: [IpoceenieHue.

2. Xumus 9 KIL.: SJIEKTPOHHOE PUIIOKEHHE K YUCOHUKY.

3. I'apa H.H. Xumus PaGoune nporpammel. [Ipeamernas nuaus yueOHukoB Pyasutuc,
@.I". ®enpaman. 8-9 kmaccel/ H.H. T'apa.- M.: [IpocBemnienne

4. I'abpyceBa H.U. Xumus: pabouas terpanp 9 ki/ 'abpycea H.U. -M.: [Ipocsemienue.
5. T'apa H.H Xumus: 3anaunuk ¢ «momoiHukom» 8-9 ki./ I'apa H.H, I'abpycesa H.1.-
M.: IIpocseuieHue.



6. Pagenkuit A.M. Xumus: nuaaktuueckuit Mmarepuan 8-9 kin./ A.M. Pagenkwuii. .- M.:
[Ipoceemenue
7. T'apa H.H. Xumus. Ypoku: 9 ki / H.H. I'apa.- M. [IpocBemienue.

Harypanbhble 00beKkThI. HaTypanbHble 00bEKTHI, UCIOIb3YEMbIE B OOYUYEHUH XUMHH,
BKJIIOYAIOT B Ce€0sl KOJUICKIMM MHUHEPAJIOB M TOPHBIX IMOPOJl, METAJUIOB U CIUIABOB,
MUHEPAIBHBIX YIO0OpEHM, TIIacTMacc, KaydyKoB, BOJIOKOH H T. 1. Koeknuu
HCITOJIB3YIOTCS TOJIBKO JIJIS1 O3HAKOMJICHUS YUaAITUXCS C BHEIITHUM BUIOM M (PU3HUECKIMHU
CBOMCTBaMHU M3Y4aeMbIX BEIIECTB U MaTepHayioB. JJisl MpOBEICHUSI XUMUUYECKUX OIBITOB
KOJUIEKI[UU UCIIOJIb30BATh HEJb34.

XuMHYeCKHe PpeakTHBbI W MarTepuasbl. OOpameHue co MHOTMMHU BEIIECTBaAaMU
TpeOyeT CTpororo coOJIOACHUS NPaBUJ TEXHUKH O€30MaCHOCTH, OCOOEHHO IIpH
BBIIIOJJHEHUH  ONBITOB ~ CaMMMM  ydamuMmucsi. Bce  HeoOXoaumble — Mepbl
IIPENOCTOPOKHOCTH YKA3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAX U MHCTPYKLMSIX, & TAKKE
B IIOCOOMSIX JUIs yUHUTENEH XUMUH.

Haubonee yacTo ucnosip3yemMble peakTUBBI U MaTEpUaIbL:

1) mpocTeie BeliecTBa - Melb, HATPUM, KalbLMM, aJlOMUHUIN, MarHuil, >keiae30, LUHK,
cepa,bocdop;

2) okcuasl — Menu (II), kanwius, sxenesa (I1I), maraus;

3) KHCIIOTHI - COJIIHAsL, CEpHAasi, a30THAs;

4) ocHOBaHMS - THAPOKCUJ HATPUS, TMAPOKCU KaJbLMs, TUAPOKCUI Oapus, 25%-Hbli
BOJIHBIM PaCTBOP aMMHAKA;

5) comu - xymopunel Hatpus, menu (II), xenesa(lll); HuTpaTel kanus, HaTpus, cepelpa;
cynbdater Menu(Il), xemesza(ll), xenesa(Ill), amroMunus, aMMOHHUS, Kalus, OpPOMU]T
HaTpUs, IEPMAHTaHAT KaJlus;

6) OpraHMYecKUEe COEAVMHEHUS - Kpaxmall, [JIMLIUPHH, YKCyCHas KHCJIOTa, METHJIOBBIN
OpaHXXeBbIH, peHoNPTaNenH, JaKMYC.

XuMuyeckas JadopaTopHasi mocyaa, annaparbl U npuOopbl. XUMUYecKass Mocyja
MOApA3JEsieTCs Ha JBE TPYNNbL: [ BBINOJHEHHUS ONBITOB YYallUMHUCS U
JEMOHCTPALMOHHBIX OIBITOB.

[Ipubopsl, anmapatbl U YCTAHOBKH, UCIIONb3yEMbIE HA YPOKaX XMUMHH, TOJIPA3IEIAIOT Ha
OCHOBE MPOTEKAIOMIMX B HUX (PU3NYECKHMX U XHUMHUYECKHUX IMPOLIECCOB C Y4YacTHUEM
BEILIECTB, HAXOIAIMXCS B PA3HBIX arperaTHbIX COCTOSHMSIX:

1) mpubGopsl 1 pabOThl C Tra3amMu - MOJy4YeHUE, COOMpaHue, OYMCTKA, CYIIKa,
MTOTJIONIEHUE Ta30B; PEAKIIMU MEXIY IOTOKaMU ra3o0B;

2) anmapaThl ¥ TPUOOPHI JJIsI OMBITOB € KUJIKUMU U TBEPABIMHU BEIIECTBAMU - MIEPETOHKA,
(buIBTpOBaHME, KPUCTAILTU3AIINS; MPOBEACHUE PEAKIIU MEXITY TBEPIbIM BEIIECTBOM U
KUJKOCTBIO, KUJKOCTBIO U KUJKOCTHIO, TBEPbIMU BEILIECTBAMHU.

Bue aToit knmaccudukanum HaXoaATCs JBE TPYNIBI Y4eOHOMU anmapaTyphl:

l).nns1 u3ydeHus: TEOPETUYECKUX BOMPOCOB XUMHUHU - WJUIKOCTpAIMs 3aKOHA COXPAHEHUS
Maccbl BEUIECTB, JIEMOHCTpALUs 3JIEKTPOIPOBOJHOCTH pPAaCTBOPOB, JEMOHCTPALIHS
JBH)KEHUSI MIOHOB B 3JIEKTPUYECKOM IOJIE; ISl U3YUEHUSI CKOPOCTH XUMUUYECKON peakinu
1 XMMHUYECKOTO PaBHOBECHS;

2).10151 WUTIOCTpAIlMd XMMUYECKUX OCHOB 3aBOJICKMX CIOCOOOB IMOJTYYEHHUs HEKOTOPBIX
BEILECTB (CEPHON KUCIIOThI, aMMHAKa U T. II.).



BcnomMoratenbHylo poib  UIpalOT HM3MEPUTENIbHbIE W HarpeBaTellbHbIE MPUOOPHI,
pa3uYHbIe MPUCTIOCOOICHHUS 1JIs1 BHITOJIHEHUSI OTBITOB.

Mopenau. O0beKTaMu  MOJCIIUPOBAHUS B XHMHH  SIBJISIFOTCSI  aTOMBI, MOJICKYJIBI,
KPHUCTAJLIBI, 3aBOJICKUE amapaThl, a TAKXKE MPOUCXOIAIIME MPoIecchl. B mpernonaBanum
XMMHHU HCIIOJB3YIOTCS MOJICNIA KPUCTALIMUECKUX PEIICTOK aiMmasza, rpaduTa, cephl,
docdopa, okcuna yraepona(lV), noaa, sxenesa, menu, marausi. Habopsr Mosesneit atomoB
JUIS COCTaBJICHHS IIAPOCTEPKHEBBIX MOJIEICH MOJICKYJ NPH W3YYCHHWH OPTraHuYeCKOU
XVMHH.

Y4eOHble mocoOus Ha MeYaTHOM OcHOBe. B nporiecce 00ydeHnss XUMHUH UCTIOJIb3YIOTCS
cleayomue TaOIuIbl TMOCTOSHHOTO JKcnoHupoBaHus: «llepumomuueckas cucrema
xumuueckux aneMeHToB Jl. M. MenneneeBa», «Tabnuuma pacTBOPUMOCTH KHCIIOT,
OCHOBAHMU U CONEI», « INEKTPOXUMUUYECKHUN P HAIIPSDKEHUM METAIIIIOBY.

JUis opraHu3aluy CaMOCTOSITENIbHOM paboThl 0OyYaroIIMXCS Ha YpPOKaX HCIHOJB3YIOT
pa3zHoOOpa3Hble AUJAKTUYECKUE MaTepUallbl: TETPaJn Ha MEYaTHOW OCHOBE, KapTOUKH C
3aIaHUSAMM ~ Pa3HOM CTENEHM TPYAHOCTH JUIA H3YyYEeHHMs HOBOIO MaTepHaia,
CaMOITPOBEPKU U KOHTPOJISA 3HAHUN y4aIluXCsl.

Il1anupyeMble pe3yabTaThl H3YUEHHS NMPeaMeTa « XMMHUSD)

B pe3ysabTarte udyuyeHusi XMuMUM YYeHUK HAYUYUTCS:

OOBACHSTH CyTh XMMUYECKHUX MPOIECCOB;

HasbiBaTh npu3HaKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHiA;

YCTAHABIIMBATh MPUHAJICKHOCTh XMUMHUYECKOW PEAKUUH K ONPEACIEHHOMY THIY IO
OJIHOMY M3 KJIaCCU(DUKAITMOHHBIX IPU3HAKOB: 1) MO YUCITY U COCTaBY

HCXOJIHBIX BEIIECTB M TPOAYKTOB pEaKIUU (pEaKIMu COCIUHEHUS, Pa3JIOXKEeHHUS,
3aMelIeHusT 1 oOMeHa); 2) MO BBIICICHUIO WJIM TOTJOMICHUIO TEeIJIOTH (peakiuu
HK30TEPMUUYECKHE U DHIOTEPMHUECKHE); 3) MO H3MEHEHHUIO CTENEeHEH OKHCICHHUS
XUMUYECKUX  DJIEMEHTOB (PEaKIMu OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIC); 4) 10
oOpaTUMOCTH npoiiecca (peakuuu oOpaTuMbIe U HeoOpaTUMBbIE);
COCTaBJISITb YPAaBHEHUS JJIEKTPOJUTHYECKOM IHCCOLMALIMM KHUCIIOT, WIEI0YEH, COJIEH;
MOJHBIE W COKpalléHHbIE HWOHHBIE YpaBHEHUS peakiuid oOMeHa; YypaBHEHUS
OKHUCJIMTEITbHO-BOCCTAHOBUTEIbHBIX PEAKIINIM;

MIPOTHO3UPOBATH MPOAYKTHI XUMUUYECKUX peakiuil mo ¢opmysiam/Ha3BaHUSIM HUCXOIHBIX
BEIIIECTB; OMNpEJesaTh HCXOAHBIE BellecTBa MO (opMysiam/Ha3BaHUSIM MPOAYKTOB
peaKLnu;

COCTaBJIATh YPABHEHUS PEAKIIUMA, COOTBETCTBYIOUIUX IMOCIEIOBATEILHOCTH («IIETIOUKE))
MPEBpaIlEHU HEOPraHUYECKUX BEUIECTB Pa3JIMYHBIX KJIACCOB;

BBIABJISITh B MPOIECCE SKCIEPUMEHTA TMPU3HAKHU, CBUIETEIbCTBYIOIIME O MPOTEKAHUU
XAMUYECKOU pEaKInH;

MIPUTOTOBIIATH PACTBOPHI C ONPEICIEHHON MACCOBOM JOJIENM PACTBOPEHHOIO BELIECTBA;
ONpENENIATh XapaKTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO M3MEHEHUIO
OKpacKy UHAUKATOPOB;

MIPOBOAUTH KAUYECTBEHHbBIE PEAKIMU, MOJTBEPKIAOIIME HAJTUYME B BOJHBIX PAacCTBOpPAX
BEIIECTB OT/ICJIbHBIX HOHOB



OTPENENIATh TMPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 H3YUYEHHBIX
KJIACCOB/TPYIIIT: METAJUIBI U HEMETAJLJIbI, OKCHIbI, OCHOBAHUS, KUCJIOTHI, COJIH;
COCTaBJISTh dhopmyIbl BEIIICCTB 110 170.4 Ha3BaHUSM;
OTIPENICIIATh BaJICHTHOCTh U CTETICHb OKHCIICHUSI JIEMEHTOB B BEIIIECTBAX;

COCTaBJIATh (POPMYJIBI HEOPTaHUYECKHUX COCJAMHEHUN 110 BaJIGHTHOCTSIM M CTEIEHSIM
OKHCJICHHS JIEMEHTOB, a TaK)Ke 3apsajgaM MOHOB, YKa3aHHBIM B TaOJIHUIIE PACTBOPHUMOCTHU
KHCJIOT, OCHOBAaHMI M COJICH;

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHS (DU3UYECKUX U XUMHUYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METAUIOB U HEMETAJIOB) U MX BBICIIMX OKCHJIOB, 00pPa30BaHHBIX JJICMEHTAMHU
BTOPOTO U TPETHETO MEPHUOJIOB;

Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHbIC JI TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHEBIX;

Ha3bIBaTh OOIME XHUMHUYECKHE CBOWCTBA, XapaKTEpHbIE IS KaXKJIOro M3 KJIacCOB
HEOPTraHMYECKUX BEIECTB: KMCJIOT, OCHOBAHUM, COJIEH;

NPUBOAUTL  TPUMEPbl  pPEaKIMid, MOATBEPKIAIOMIMX  XUMHYECKHE  CBOMCTBA
HEOPraHMYE€CKHUX BEIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUU U COJICH;

ONpPEAEATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIMTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUIX;

COCTaBJIATh OKHUCJIUTEILHO-BOCCTAHOBUTEIBHBIN OalaHC (711 M3YYEHHBIX pEeaKIuid) 1o
MPEI0KEHHBIM cxXeMaM peakIuit;
MPOBOAUTH J1a0OPATOPHBIC OMBITHI, MOITBEPKIAIOITUE XUMUYECKUE CBOMCTBA

OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIIECTB;

Y4yenuk IOJYYHUT BO3MOKHOCTH HAYYUTHCH .

* IPOTHO3UPOBATh PE3YyJbTAaThl BO3ACHCTBHUS PpPa3IMYHBIX (DAKTOPOB HA HM3MCHEHHUE
CKOPOCTH XMMHYECKON PEAKIINH;

* IPOTHO3UPOBATh PE3YJIbTAThl BO3JCHCTBUS pPa3IWYHBIX (HaKTOPOB Ha CMEIICHHUE
XAMHUYECKOTO PABHOBECHS.

* IPOrHO3UPOBATh XMMUYECKHE CBOKMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOECHHS;

* IPOTHO3UPOBATh  CIHOCOOHOCTH  BEIIECTBA  MPOSIBJSATH  OKUCIUTEIbHBIC WU
BOCCTAaHOBHUTEJIBHBIE CBOMCTBA C YUYETOM CTEIIEHEW OKHUCIICHUS 3JIEMEHTOB, BXOMSIINUX B
ero COCTaB;
* BBISIBIIATh CYILIECTBOBAHWE T€HETUYECKOM B3aMMOCBSI3M MEXKIY BEIIECTBAMU B PSAY:
MPOCTOE BEUIECTBO — OKCHUJ — T'HIPOKCUJ — COJIb;

* OPraHU30BbIBATh, MPOBOJNTH YUYEHUUYECKHE TMPOEKThl MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, UMEIOIIMX BAXKHOE MPAKTUUECKOE 3HAUCHUE

KPUTEPUU OLEHKH OBPA3OBATEJIbBHBIX PE3YJIBTATOB
OBYYAIOIIIUXCA 11O XUMUH

Cucmema oyenusanusa 6 npeomeme Xumus:

1. OneHka ycTHOTO OTBeTA.

OT1merka «5»:

- OTBET IIOJIHBIN U NPAaBUJIbHBIN HA OCHOBAHUY U3YYEHHBIX TEOPUN;



- MaTtepuag HM3J0KEH B  ONPEACICHHOW JIOTUYECKOM IOCJIeI0BATEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTEIILHBIM.

OtmeTKa «4».

- OTBET IOJIHBIN U MPABUJIbHBIN HA CHOBAHWM U3YYEHHBIX TCOPUL;

- MaTepuayl U3JIOKEH B OINPEJACICHHON JIOTUUYECKOW MOCJIEA0BATEIbHOCTH, IIPU 3TOM
JIOMYIIIEHBI JIBE-TPU HECYIICCTBCHHBIC OIMMOKW, WCIPABICHHBIE 110 TPeOOBAHMIO
YUUTENS.

O1MeTKka 3»:

- OTBET MOJIHBI{, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs] OIIMOKA WJIM OTBET HETOJHBIH,
HECBS3HBII.

OTMeTKa «2»:

- TIpU OTBETE OOHAPY)KEHO HEIOHUMAaHHUE YYalluMCs OCHOBHOT'O COJIepKaHUsl y4eOHOTO
Marepuaga WIM JONYIIeHbl CYIICCTBCHHBIC OIMMOKH, KOTOpbIE YYaIllMMCS HE MOXKET
HCTIPaBUTh IIPU HABOASIIMX BOMPOCAX YUUTEIS, OTCYTCTBUE OTBETA.

2. OuneHka JKcHepuMeHTANbHBIX YMeHuMi. OlleHKa CTaBUTCS Ha OCHOBAaHHH
HaOJIIOCHUS 32 YYalllMMUCS U TMCbMEHHOTO OTYETa 3a padoTy.
OT1meTrka «5»:
- paboTa BBITOJIHEHA MOJTHOCTHIO U MIPABUIIBHO, CICTAaHBl MIPaBUIIbLHBIC HAOTIOACHUS 1
BBIBOJIBL
- JKCHEPUMEHT OCYIIECTBJICH MO TUIAHY C YY€TOM TEXHUKH OE30MMacHOCTH W TPaBUI
paboTHI C BEMIECTBAMHU ¥ 000PYIOBaHUEM;
- TIPOSIBIICHBl OPTraHU3AIlMOHHO - TPYAOBBIC YMEHHUS, TMOJJACPKUBAIOTCS YHUCTOTA
pabouero MecTa u MopsAa0K (Ha CTOJIE, SKOHOMHO MCIOJIB3YIOTCSI PEaKTUBBI).

OT1meTka «4»:
- paboTa BBITIOJIHEHA TPABUIIBHO, CJIeJaHbl IPABUIIbLHBIC HAOJIOJACHHUS U BBIBOJBI, HO
MpU 3TOM DKCIEPUMEHT MPOBEACH HE TOJHOCTHIO WJIM JIOMYIICHBl HECYIeCTBEHHBIC
OIMOKH B paboTe ¢ BEIIECTBAMH M 000Dy I0BAHUEM.

Ot1meTtka «3»:
- paboTa BBIMOJHEHA NPABWIBHO HE MEHEE YeM HaIMOJOBUHY WM JIOMYyIICHA
CYIIIECTBEHHAs OIMUOKA B XOJI€ IKCIIEPUMEHTa B OOBSICHEHUU, B OPopMiIeHUU PabOTHI,
B COOJIIOACHUM TMpaBUJ TEXHUKU O€30MacHOCTM Ha paboTe C BelecTBaMU W
0o00opynoBaHUEM, KOTOpasi UCIIPABIISAETCS MO TPEOOBAHUIO YUUTEIIS.

OTmeTKa «2»:
- jgomyuieHbl aBe (W OoJjiee) CyIIECTBEHHBIE OIIMOKKA B XOJI€: OJKCIIEPUMEHTA, B
00BbACHEHUH, B O(POPMIICHUU PabOThI, B COOJIIOJCHUM MPABUII TEXHUKH OE30MaCHOCTH
pHu paboTe C BEIIECTBAMHU U 000PYI0BAaHUEM, KOTOPHIC YUAIIHICS HE MOXKET UCIIPABUTh
Jake 1o TpeOOBAHUIO YUUTEIS;
- paboTa He BBITMOJIHEHA, Y y4Yallerocs OTCyTCTBYET SKCIIEPUMEHTAIbHBIE YMECHHUS.
3. OueHkKa yMeHUil peliaTh pacyeTHbIE 3aJa4M.

OrmeTka «5»:
- B JIOTUYECKOM PACCYXXJIECHWU U pEIIeHWW HEeT OmUOOK,  3aJada pernieHa
palMOHAIIBHBIM CIIOCO0O0M;

OT1meTtka «4»:



- B JIOTUYECKOM PACCYXXJICHHMH W PEIIeHHUs HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa HepalMoHaIbHBIM CITIOCOOOM, WJIM JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX
OIHOOK.

OT1meTtka «3»:

- B JIOTHYECKOM PACCYKJICHHMHM HET CYIIECTBEHHBIX OIIMOOK, HO JOmNyIleHa
CYIIIECTBEHHAs OIMOKa B MAaTEMaTHYECKUX pacueTax.
OTMeTKa «2»:
- UIMEETCS CYIIECTBEHHBIE OLIMOKH B JIOTUYECKOM PACCYXKIECHUU U PEIICHUMU.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OueHKa NMCbMEHHBIX KOHTPOJbHBIX PadoT.
OTMeTKa «5»:
- OTBET TOJIHBIN U MPAaBWIBHBIN, BO3MOKHA HECYIIECTBEHHAS OIIHUOKA.
OT1meTKa «4»:
- OTBET HEMOJIHBINA UJIK JOMYIIEHO He 00Jjiee ABYX HECYIIECTBEHHBIX OIINOOK.

OTmeTKka «3»:

- paboTa BBINOJIHEHAa HE MEHEe YeM HaIOJOBHHY, JOMYIEHAa OJHA CYIIECTBEHHAs
OIIKOKA U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

OTmMeTKa «2»:

- paboTa BBIMOJHEHA MEHBIIE  YE€M HAIOJOBHHY WU COJEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

- paboTa He BBINIOJIHECHA.

[Ipu olieHKE BBITIOTHEHUS MUCHbMEHHON KOHTPOJBHOU pabOThl HEOOXOJUMO YYUTHIBATH
TpeOOBaHUs €IMHOTO OpPOrpapuyYecKoOro peskuma.

5.0ueHKka TecTOBBIX padoT.

TecTbl, cocTosiiue W3 MATH BOIMPOCOB MOXHO HCIOJB30BaTh IMOCIE H3Y4YCHUS
Kaxgoro wMarepuana (ypoka). Tect u3 10—I15 BompocoB wucHoib3yeTcs st
nepuoandeckoro KoHTpoJsa. Tect u3 20—30 BOmpocoB HEOOXOIUMO HCIOJIB30BATh IS
HUTOTOBOTO KOHTPOJISL.

ITpu onleHUBaHUY UCIIONB3YETCS CIEAYIONIask MIKaJIa: 1J TECTAa U3 MSATH BOIPOCOB

* HET OIIMOOK — OIIEHKA «5»;

* OJTHA OITHOKA - OIIEHKA «4»);

* JIB€ OIITMOKN — OIICHKA «3»;

* TPU OIIUOKHU — OIICHKA «2).

Jnst recta u3 30 BOompocoB:

* 25—30 npaBWIbHBIX OTBETOB — OLICHKA «3»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBWIbHBIX OTBETOB — OLICHKA «3»;

* MeHbIIE |2 MpaBUIIBHBIX OTBETOB — OLICHKA «2».

6. Onenka npoekra.

[TpoekT oueHUBaeTcs Mo CACAYIOUUM KPUTEPHUSIM:

* coOmrogeHre TpeboBaHUi K ero 0(hOPMIICHHIO;

* HEOOXOIUMOCTh W JOCTATOYHOCTh JUIsl PACKPBITHS TEMbl TMPUBEICHHON B TEKCTE
MpoekTa WHGPOPMAIINH;

* yMEHHE 00yJaromerocss CB0O0OOIHO U3JlaraTh OCHOBHBIE HJIEH, OTPAKEHHBIE B TIPOEKTE;

* CIOCOOHOCTH OOYYaIOIIEToCs] TMOHSATh CYTh 3aJaBa€MbIX WICHAMH aTTECTAIMOHHOU
KOMMCCHHU BOIIPOCOB U C(HOPMYITMPOBATH TOUHBIC OTBETHI HA HUX.



