


IHosicHuTeIbHAA 3aNIHCKA.

1. PabGouas mporpamma cocTaBji€Ha B COOTBETCTBHUU C TpeOoBaHUsIMU DeepalbHOTO rocyAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOT'O O0IIero 00pa3oBaHus BTOPOTO MOKOieHus, [IpuMepHOii mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 110
XUMHH U aBTOpcKoi [Iporpammer kypca xumuu ais 7-9 kiaccoB 0011e00pazoBaTenbHbIX yupexkaeHuit (0a3osblil yposens) O.C.
["abpuensina (2017rona). Hacrosias nmporpamma yuuTeIiBaeT pekoMeHaanuu [IpumepHoil mporpaMmbsl MO XUMHU 11 OCHOBHOM
LIKOJIBI.

2. IlporpamMma paccuntana Ha 102 yaca (3 yaca B HeJeJ10).

3.0OcHOBHOE cojiep’KaHUE Kypca XUMHHU § KJlacca COCTABIISIIOT TEOPETUUECKHUE CBEIEHUS O XMMUUYECKOM 3JIEMEHTE U (POpMax €ro
CYLIECTBOBAHMsI — aTOMax, U30TONaX, HOHAX, MPOCTHIX BELUIECTBAX U BAXKHEUILNX COEIUHEHUAX dJIeMEeHTa (OMHAPHBIX
COEIMHEHUSIX, KUCI0TaX, OCHOBAHUAX U COJISIX); O CTPOEHUM BEILECTBA, HEKOTOPHIX 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKLUi U UX
kinaccudukanuu. CoaepkaHue NporpaMMbl HAIIPABJIEHO Ha OCBOCHUE yUYaIllUMUCS 3HAHUW, YMEHUN U HABBIKOB Ha 0a30BOM
YPOBHE.

Ilean Kypca: 1. OcBoeHre Ba)KHEHIINX 3HAHUM 00 OCHOBHBIX ITOHATHSIX Y 3aKOHAX XMMHM, XUMHUYECKOM CUMBOJIMKE.
2.0BnazieHne yMEHUSIMU HAOIIOAaTh XUMUYECKHE SIBIICHUS, TPOBOAUTH XUMUUYECKUN IKCIIEPUMEHT, POU3BOAUTD
pacueThl Ha OCHOBE XUMHUYECKUX (POPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKLUH.
3.Pa3BuTHE MO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MpoLiecce MPOBEACHHUS
XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHNS 3HAHNN B COOTBETCTBUH C BOSHUKAIOIIMMHU KU3HEHHBIMU
MOTPEOHOCTSIMHU.
4.BocniuTaHue OTHOIICHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
AIIEMEHTY 00I11€YeIOBEYECKON KYIbTYPBHI.
5.IIpuMeHeHne NOy4YEeHHbIX 3HaHUN U YMEHUH 17151 0€3011aCHOr0 MCIIOJIb30BAHMSI BEILIECTB U MaTEpUANIOB B OBbITY,
CEJIbCKOM XO3SIIICTBE U Ha MPOU3BOJICTBE, PEIICHNS IPAKTUYECKUX 3a7a4 B [IOBCETHEBHOMN XKU3HH, IPEAYIIPEKIACHUS SIBICHUM,
HAHOCSIIUX BpeJl 30POBbIO YEJIOBEKA U OKPYIKAIOIIEH cpese.
3agaum kypcea:
1. CpopmupoBaTh 3HaHUE OCHOBHBIX MOHATUH U 3aKOHOB XUMUH.
2. BocniuThiBaTh 001IEUETIOBEUECKYIO KYIbTYPY.
3. Yuutph HaOM01aTh, MPUMEHATH MOTYUYCHHBIC 3HAHUS Ha MPAKTUKE.
4.B xypce xumuM 8 Kiacca paccMarpuBaercs 8 Tem:




(Beeoenue (6u.)

IIpeamMeTHbIe pe3ynbTaThl 00YUEHUS

Ydaamuiics T10JKEH yMemb.

UCIIOJIb30BaTh IIPU XAPAKTEPUCTUKE BEILIECTB MOHATHUSA: «aTOM», KMOJIEKYJIa», «XUMUYECKHUH DJIIEMEHT», «XUMUUYECKUI 3HAK, WU
CUMBOJI», «BELIECTBO», KIIPOCTOE BEILIECTBOY, «CIOKHOE BEIIECTBOY», «CBOKWCTBA BEILIECTBY, «XUMUYECKUE SBIICHUS»,
«puznueckue sIBICHUS, «KO3DOUIIMEHTB», KMHIEKChI», «KOTHOCUTEIbHASI aTOMHAsI Maccay, «KOTHOCUTEIbHAS MOJIEKYJIIpHast
Maccay, «MaccoBast 10Js AJIEMEHTA;

3Hamb: IPEIMEThI U3YYEHHS €CTECTBEHHOHAYYHBIX JUCLUIUIMH, B TOM YUCJIE XMMUU; XUMUYECKUE CUMBOJIbI, UX Ha3BAHUS U
ITPOU3HOIICHHUE;

KJIaCCU(UIIUPOBATH BEIIECTBA 10 COCTaBY Ha MPOCTHIC U CIIOXKHBIE;

pasnuuams: TENA U BELIECTBA; XMMUYECKUH JJIEMEHT U IIPOCTOE BELIECTBO;

onucwieams: GOPMBI CYIIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIE BELIECTBA, CJIOXKHBIE BEIIECTBA);
Tabnuunyto popmy [leproanueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB; TOJI0KeHueE 3neMenTa B Tabnuue . . Menneneesa,
UCIIOJIb3YSI IOHATHUSI «IIEPUOJI», «TPYIIIAy», «TJIaBHAS MOJArPYIINa», «1000YHAs MOATPYIINA»; CBOMCTBA BEIIECTB (TBEPABIX,
KHUJKHUX, Ta3000pa3HbIX);

00BACHAMD CYIIIHOCTh XUMUYECKHUX SIBJICHUH (C TOUKU 3pEHUS aTOMHO-MOJIEKYJISIPHOTO YUE€HHS) U UX MPUHIMIHAIBHOE OTIINYUE
OT (PU3NYECKUX SIBJICHUN;

Xapaxkmepu3z06amsy: OCHOBHBIE METO/IbI M3yUEHHUs €CTECTBEHHBIX AUCIUIUIMH (HaOII0AeHUE, SKCIEPUMEHT, MOJICITUPOBAHUE);
BELIECTBO MO €ro XUMUYECKON (hOpMyJie COrjacHo IJIaHy: KAYECTBEHHBIN COCTaB, TUII BEIIECTBA (ITPOCTOE WM CI0KHOE),
KOJIMYECTBEHHBIN COCTAB, OTHOCUTENbHAS MOJIEKYJISIPHAs Macca, COOTHOLLIEHUE MAcC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE 10U
AJIEMEHTOB B BELIECTBE (17151 CI0KHBIX BEILIECTB); POJIb XUMUHU (TTOJOKUTEIBHYIO U OTPUIIATEIIbHYIO) B )KM3HU YEJIOBEKA,
apryMEHTHPOBATh CBOE OTHOILIEHUE K ATOM Mpodieme;

6bI4UCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBA U MACCOBYIO JOJIF0 XMMHUYECKOT'0 JIEMEHTA B COCINHEHUSAX;
MIPOBOIUTH HAOIOJCHUS CBOMCTB BEIECTB U SBJICHUMA, TPOUCXOISIINX C BEIIECTBAMU;

coOJTI01aTh TIpaBUiIa TEXHUKHU 0€30MMaCHOCTH TIPH MPOBEACHUN HAOITIOACHHUHN 1 TAOOPATOPHBIX OIMBITOB.

MeTanpeameTHble Pe3yJIbTaThl OOYICHHS

Ydaamuiics T0JKEH ymMemb.

OnpeaeNsTh NPOOJIEMBl, T. €. YCTAaHABINBATH HECOOTBETCTBUE MEXKTY JKEJIAeMbIM U JACHCTBUTEIBHBIM;

COCTaBIIAATh CJIOXKHBIN IUIaH TEKCTA;



BIIAJETh TAKUM BHIOM H3JIOKCHHS TEKCTa, KaK IIOBECTBOBAHUE;

10J1 PYKOBOJICTBOM YUYHUTEJIS MPOBOIUTH HEIIOCPECTBEHHOE HAOIIOACHNUE;

M0J1 PYKOBOJICTBOM YUUTEJsA 0ODOPMIISATH OTUYET, BKIFOYAIOIIUMA ONMCaHUE HAOIIOICHUSI, €T0 PE3YJIbTaTOB, BEIBOJIOB;
UCIIOJIb30BaTh TAKOW B MBICJICHHOTO (M€aJIbHOTO) MOJICIIMPOBAHUS, KaK 3HAKOBOE MO/ISTUPOBaHKE (Ha MPUMEpPEe 3HAKOB
XUMUYECKHUX DJIEMEHTOB, XUMUYECKUX PopMyi);

MCIIOJIb30BaTh TAKOW BUJ MaTEpUaIbLHOTO (IIPEAMETHOI0) MOJCTUPOBAHHS, KaK (PU3HUECKOE MOJACIMPOBaHUE (Ha TpUMEpe
MOJICTTUPOBAHUS AaTOMOB U MOJIEKYJ);

MOJTy4aTh XUMHYECKYI0 HH(GOPMAIIHIO U3 Pa3TUIHBIX UICTOUYHUKOB;

ompeneNnsaTh OOBEKT U aCTeKT aHAJIN3a ¥ CHHTE3a,;

ompeesaTh KOMIIOHEHTHI 00bEKTa B COOTBETCTBHH C ACTIEKTOM aHAJIN3a U CUHTE34;

OCYIIECTBIISATH KaU€CTBEHHOE M KOJTMYECTBEHHOE OMTMCAaHUE KOMITIOHEHTOB O0BEKTA;

OTIPEIEIATh OTHOIIEHUSI OOBEKTA C IPYTUMH 00bEKTaMH;

OTIPEENATh CYIECTBCHHBIC TPU3HAKN O0OBEKTA.

(Tema 1. Amomwt xumuueckux snemenmog (12+1=13u.)

IIpeameTHbIe pe3yabTaThl 00yUYCHUS

Y4yamuiics 10JKEH YMETb:

MCII0JIb30BaTh MPY XapaKTEPUCTUKE aTOMOB MOHSTHUS: ITPOTOH», KHEUTPOH», «DJICKTPOH», «XUMUUYECKUMN JIEMEHT), «<MACCOBOE
YUCIIO», «KMU30TOIDY, «IJEKTPOHHBIN CIO0I», «(IHEPTETUUECKUN YPOBEHBY, «AJIEMEHTBI-METAIIbDY, «3JIEMEHThI-HEMETAIIBDY; PU
XapaKTEPUCTHUKE BELIECCTB MOHITUS «MOHHAS CBSI3bY», KMOHBI», KKOBAJICHTHAS HEMOJSIPHAS CBSI3b», KKOBAJICHTHAS MOJISIpHAs
CBSI3bY, «JIEKTPOOTPULIATEIIBHOCTEY, «BAJICHTHOCThY, «METAJUIMYECKAs CBSA3bY;

OMUCBHIBATh COCTAB U CTPOCHHE aTOMOB 3JIEMEHTOB C MOPsIAKOBbIMU HOMepamu 1—20 B Ileproanueckoil cucteMe XUuMHYECKUX
sanemeHToB [[. 1. Mennaeneena,;

COCTABJISITH CXEMBI PACTIPEEIICHHS SJIEKTPOHOB TI0 AJIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UKE aTOMOB; CXEMBI 00pa30BaHUS
Pa3HBIX TUIIOB XUMHUYECKOM CBSI3U (MOHHOM, KOBAJICHTHOM, METAINIMYECKON );

OOBSACHSITH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX JIEMEHTOB (3apsI0B siIEp aTOMOB, YKCJIa 3JIEKTPOHOB HA
BHEIIHEM AJIEKTPOHHOM CJI0€, YUCIIO 3aMOIHAEMbIX 3JEKTPOHHBIX CIIOEB, PAUyC aTOMa, 3JIEKTPOOTPUIIATENIbHOCTD,
METaAJTMYECKHE U HEMETAJUTMYECKHUE CBOMCTBA) B MEPHOJIax U IpyImiax (TJIaBHBIX MoArpyrmnax) [lepruoaudeckoit CUCTEMBI
XUMHUYECKUX 3yeMeHTOB /1. 1. MenaeneeBa ¢ TOUKU 3pEHUSI TEOPUU CTPOEHHUS aTOMA;

CpaBHUBATh CBOMCTBA aTOMOB XUMHUYECKHUX AJIEMEHTOB, HAXOAIINXCS B OJJTHOM MEPUOAE MU IJIaBHOW NOATPYIIIE



[lepunonnueckoil cuctembl xuMuyeckux 3nemeHToB J[. . MenzaeneeBa (3apsiA0B siiep aTOMOB, YHCIIA JJIEKTPOHOB HAa BHEIIHEM
ANEKTPOHHOM CJIO€, YHCIIO 3aMOJHAEMBIX AJEKTPOHHBIX CIIOEB, PaAUyC aTOMa, JJIEKTPOOTPULIATENIBHOCTh, METAININYECKUE U
HEMETaJUIMYECKHE CBOMCTBA);

JABATh XAPAKTEPUCTUKY XMMHUYECKHX AJIEMEHTOB I10 UX MOJIOKEHUIO B [lepnoanyeckoi cucreme XuMuyeckux anemMeHToB /1. 1.
MenpeneeBa (XUMUUYECKHUI 3HAK, TOPSIAKOBBIN HOMEp, MEPUO/, TPYIIa, MOATPYIINa, OTHOCUTENbHAs aTOMHAsl Macca, CTPOEHUE
aToMa — 3apsij s/pa, YUCIO MPOTOHOB U HEUTPOHOB B sJIpe, OOIIEE YHCIIO FIEKTPOHOB, pacipeieICHUE JIEKTPOHOB TI0
AJIEKTPOHHBIM CJIOSIM);

OTIPEAEIATH THUI XUMHUYECKON CBSI3U MO (JOpPMYJIE BEIIECTBA;

IIPUBOJUTH IIPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU XMMUYECKOU CBS3H;

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUS KOBAJICHTHON CBsI3W (OOMEHHBIN ), HOHHOM CBSI3H, METAJTMYECKOU CBSI3H;
YCTaHAaBJIMBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3U: COCTAB BEIIECTBA — TUIl XMMUYECKOU CBS3H;

COCTaBIIATH (OPMYJIbI OMHAPHBIX COEIUHEHUH 0 BaJ€HTHOCTH;

HAXOJUTh BAJIEGHTHOCTH 3JIEMEHTOB MO (opMyJie OMHAPHOTO COEAMHEHUS.

MeTanpeaMeTHbIE pe3yJbTaThl O0yUYEeHHUS

Y4yamuiics 10JKEH YMETb:

(bopMyIUpOBaTh TMIIOTE3Y MO PEUICHUIO MTPOOJIEM;

COCTABJISITH IJIaH BBITIOJIHEHUS YUEOHOM 3a/1auu, pelieHus npo0jeM TBOPUECKOTO U MOMCKOBOIO XapaKTepa, BHITOTHEHUS
IPOEKTa COBMECTHO C YUUTEIIEM;

COCTaBIIAATh TE3UCHI TEKCTA;

BJIAJETh TAKUM BHJIOM HU3JI0KEHUS TEKCTA, KAK ONKMCAHUE;

HCIIOJIb30BaTh TAKOM BUJI MBICJIIEHHOTO (MACAJIBHOI0) MOAEIIMPOBAHUS, KaK 3HAKOBOE MOJEIUPOBAaHUE (HA MPUMEPE COCTABICHUS
cXeM 00pa30BaHUs XUMUIECKOM CBSI3H);

MCIIOJIb30BaTh TAKOM BUJI MaTEPUAIIBHOIO (ITPEAMETHOI0) MOAEIUPOBAHUS, KAK aHAJIOTOBOE MOJEIHUPOBAHUE;

MCIOJIb30BaTh TAKOM BHUJI MAaTEPUAIbHOTO (IPEAMETHOT0) MOJIEUPOBAHUS, KaK (PU3MUECKOE MOJECINPOBaHNE (Ha IPUMEPE
MOJIENEN CTPOCHUSI AaTOMOB);

OTIpEeEIATh OOBEKTHI CPABHEHHS M aCTIEKT CPABHEHUSI OOBEKTOB;

BBIITOJIHATH HETIOJIHOE OJTHOJIMHEWMHOE CPABHEHUE;

BBIITOJIHATH HETIOJHOE KOMIUIEKCHOE CPaBHEHHUE;

BBIITOJIHSATH MTOJHOE OJTHOJIMHEWHOE CPABHEHUE.



(Tema 2. Ilpocmute éewgecmea (9u.)

IIpeameTHbIe pe3ynbTaThl 00yYEHUS

Y4yamuiics 10JKEH YMETb:

UCIIOJIb30BaTh MIPH XapaKTEPUCTUKE BEIIECTB MOHATHUS: «METAILIBI, IIJIACTUYHOCTBY, «TETUIONPOBOIHOCTDY,
«OQIIEKTPOIPOBOTHOCTEY, KHEMETAJUIBD», «AJTIOTPOIHS, «aJUIOTPOITHbIE BUIOM3MEHEHHUS, MM MOIU(PUKAITTN;

OTHUCHIBATH MOJOKEHUE AIEMEHTOB-METAIOB U 3JIEMEHTOB-HEMETaIOB B [lepuoandeckoii cucreMe XMMUYECKUX 3JIEMEHTOB /I.
H. Menneneena;

KJIACCU(DUITMPOBATH MPOCTHIC BEIIECTBA HA METAJUIBl M HEMETAILTIBI, DJIEMEHTHI,

ONpeNeATh IPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJJTHOMY M3 U3YUYEHHBIX KJIACCOB — METAJUIbl U HEMETAILIbL;
JIOKa3bIBaTh OTHOCUTEIBLHOCTD JICJICHUS MPOCTHIX BEUIECTB HA METAJIBI U HEMETAILIIbI;

XapaKTepu30BaTh 001MEe (U3NIECKUE CBOMCTBA METAIIIOB;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKY CTPOSHHUEM aToMa U XMMUYECKOU CBSI3bIO B MPOCTHIX BEIIECTBAX —
MeTaJllIaX ¥ HEMeTallIax,

00BSICHATh MHOTOOOpa3ue MPOCTHIX BEIIECTB TaKUM (haKTOPOM, KaK ajlJIOTPOIHS;

OTHMCHIBATh CBOMCTBA BEIIECTB (HA MPUMEpax MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIIOB);

co0JIroaTh ITpaBUJia TEXHUKU O€30MTaCHOCTHU MPHU MPOBEICHUH HAOIIOAECHUN U Ta00PATOPHBIX OIBITOB;

UCIIOJIb30BaTh P PEIICHUN PACUETHBIX 3a/1a4 MOHSITHS: «KOJUYECTBO BEIIECTBA», KMOJIbY, KIIOCTOSTHHAS ABOTAIPO»,
«MOJISIPHAsT MACCay, KMOJISIPHBIN 00BEM Ta30B», KHOPMAJILHBIE YCIIOBUS;

MIPOBOJIUTH PACUETHI C MCTIOJIb30BAHUEM TIOHSITHI: «KOJMYECTBO BEIIECTBAY, «MOJIIPHAS MaCcCay», KMOJISPHBIA 00bEM Tra30By,
«TIOCTOSIHHAsE ABOTaapO».

MeTanpeameTHble Pe3yJIbTaThl OOYICHHS

Yyanmiics T0MKEH YMETB:

COCTaBJISITh KOHCIIEKT TEKCTA;

CaMOCTOSITEIILHO MCIOJB30BaTh HEMIOCPEACTBEHHOE HAOIIOICHNUE;

CaMOCTOSITENTbHO 0(OPMIISTh OTYET, BKIIIOUAIOIIUN ONTMCaHNe HAOIIOACHUS, €ro pe3yJIbTaTOB, BEIBOIOB,;

BBITIOJTHSATH MTOJTHOE KOMITJIEKCHOE CPaBHEHHE;

BBHITIOJTHSITH CPABHEHUE 110 aHAJIOTHUH.

(Tema 3. Coedunenus xumuuecKux nemenmos (15+4n=19u.)

IIpenmeTHble pe3ynbTaThl 00yUYeHUS



Yyamumncs 10JKEH YMETh:

UCIOJIb30BATh NPU XapaKTEPUCTUKE BEILIECTB MOHSATHUSA: «CTENEHb OKUCICHUS», «BaJIECHTHOCTBY, «OKCUABI», «OCHOBAHUS»,
«ILEJI0YUN», «KKAUECTBEHHAs PEAKIU», KMHIUKATOPY, «KUCIOThI», «KUCIOPOJCOIepPKAIINE KUCIOThI, «OECKUCIOPOIHbIE
KHUCIIOTBI», KKUCIIOTHAs CPElay, «ILEJI0UHas Cpeiay, «KHeUTpaabHas cpenay, «imkana pH», «comny», «<aMopHbIe BEIIECTBAY,
CKPUCTALTNYECKHE BEIIECTBA», KKPUCTALIMYECKAs PEIIETKAy, «KMOHHAS] KPUCTAIUTMYECKas PEIIeTKay, «aTOMHAas
KpUCTAJNIMYECKasl pEIETKa», «MOJIEKYJISIpHAS] KPUCTAITMYECKAsk PEIIETKAy, «METaNIMYeCcKasi KpUCTAITMYECKast pEIIeTKay,
«CMecH;

KJIACCU(DUITMPOBATH CII0KHBIE HEOPTAaHUIECKHE BEIIECTBA M0 COCTABY HA OKCHUIbI, OCHOBAHUS, KUCJIOTHI M COJIM; OCHOBAHMUS,
KHCJIOTBI X COJIA TI0 PACTBOPUMOCTH B BOJIC; KUCIOTHI IO OCHOBHOCTH U COJICPIKAHUIO KUCIOPO/IA;

OTpeesaTh MPUHAIC)KHOCTh HEOPTAHUYECKHUX BEIIECTB K OJJHOMY U3 U3yUYEHHBIX KIIaCCOB (OKCHUIBI, TIETYyUrEe BOAOPOTHBIC
COCIMHEHMSI, OCHOBAHUS, KHCIIOTBI, COJIH) TIO (hOPMYIIE;

OTHCHIBATH CBOMCTBA OTJCIHHBIX MPEICTABUTENICH OKCHUIOB (HA MPUMEPE BOJIBI, YIJIEKUCIIOTO ra3a, HeTaIlIeHOW N3BECTH ),
JIETYYUX BOJOPOHBIX COSAMHEHUH (Ha MpUMEpE XJIOPOBOAOPOIa U aMMHAaKa), OCHOBAHUH (Ha MpUMepe THAPOKCUIOB HATPHSI,
KaJIUs ¥ KJIbLIKsT ), KUCJIOT (Ha MpUMEPE CEPHOM KUCIIOTHI) U COJIEH (Ha mpuMepe XJIoOpHaa HaTpusl, KapOoHaTa Kanblus, ¢pocdara
KaJIbIIHS);

ONpeeNsITh BAJCHTHOCTb U CTENEHb OKUCIIEHUS AJIEMEHTOB B BEIIECTBAX;

COCTaBJISITH (POPMYJIbI OKCHUJIOB, OCHOBAHUI, KMUCIIOT U COJIEH IO BAJICHTHOCTSIM U CTENIEHSIM OKUCJIEHUS DJIIEMEHTOB, a TAaK)Ke
3aps/iaM MOHOB, YKa3aHHBIM B Ta0JIMIIe PAaCTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJIEH;

COCTAaBJISITh HA3BAHMSI OKCHUJIOB, OCHOBaHUH, KUCJIOT U COJIEW; CPAaBHUBATh BAJEHTHOCTb U CTENEHb OKUCIEHUS; OKCU/IbI,
OCHOBAHMsI, KUCJIOTHI ¥ COJIU IO COCTaBY;

MCIIOJIh30BaTh TAOJIUITY pPACTBOPUMOCTH JIJISI ONIPEICTICHUS PACTBOPUMOCTH BEIIIECTB;

YCTaHABIMBATh TEHETUYECKYIO CBSA3b MEKIY OKCHIIOM M TUIPOKCUAOM U HA00OPOT; MPUINHHO-CIIEACTBEHHBIE CBS3H MEXKTY
CTPOEHHEM aTOMa, XUMHYECKOU CBSI3bI0 M TUTIOM KPUCTAJUTMYECKON PEMIETKH XUMUYECKUX COSAMHEHU;

XapaKTepU30BaTh ATOMHBIC, MOJICKYJISIPHBIC, HIOHHBIE METATMIECKUE KPUCTATUIMYECKHUE PEIIETKH; CPEAY PACTBOPA C TTIOMOIIBIO
mKassl pH;

MIPUBONTH MPUMEPHI BEIIECTB C PA3HBIMU TUTIAMU KPUCTAJUTMYECKOU PEIICTKY;

IPOBOJUTH HAOJIOICHUS 32 CBOMCTBAMHU BEILIECTB U SIBICHUSIMU, IPOUCXOIAIIMMU C BELIECTBAMU;

cOOJII0/1aTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MIPU MPOBEACHUU HAOIIOICHUM U ONBITOB;

UCCJIeIOBATh CPEAY PacTBOPA C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTAIIBHO Pa3JIMuaTh KUCIOTHI U LIEI0YH, MOJIb3YSACh



MHINKATOPaMU;

UCIIOJIb30BaTh IPU PELIEHUHN PACUETHBIX 33]1a4 MOHATHS «MaccoBasi 10JIs 3JIEMEHTA B BELIECTBEY, «MAaCCOBas JA0JI
PacTBOPEHHOTO BEILLECTBAY, «00BbEMHAs 10JIS Ta3000pa3HOT0 BEIIECTBAY;

IPOBOJIUTDH PACUETHI C UCTIOJIb30BAHUEM MOHATUH «MacCOBasi 10JIs1 3JIEMEHTA B BELIECTBEY, «MACCOBAs 10JIs1 PACTBOPEHHOTO
BEIIECTBA», «0ObEMHAs A0S ra3000pa3HOro BEIIECTBAY.

MeTtanpeamMeTHble pe3yJibTaTbl 00yUEHMs

Y4uamuiics 10JKEH YMETb:

COCTaBJISITh HA OCHOBE TEKCTa TaOIUIIBI, B TOM 4Hciie ¢ mpumeHeHuem cpeacts UKT;

M0J1 PYKOBOACTBOM YUYHUTEJSI IPOBOJUTH ONOCPEAOBAHHOE HAOIIOICHHE

MOJ1 PYKOBOJCTBOM yUUTENS 0POPMIISITH OTUET, BKIIOYAIOIINI OMMCAHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BBIBOJIOB,
OCYIIECTBISATh MHAYKTUBHOE 00001IeHNE (0T EAMHUYHOTO JOCTOBEPHOTO K 00IIIEMY BEPOSITHOCTHOMY), T. €. OTIPEAEIATh O0IIHe
CYLIECTBEHHbBIC IPU3HAKH JABYX U OoJiee 0OBEKTOB U (PUKCUPOBATh UX B (JOpME MOHATHUS WIH CYKICHUS;

OCYIIECTBIIATH ACAYKTHBHOE 00001IeHNE (MIOIBEICHNE SUMHUIHOTO IOCTOBEPHOTO MO/ 00IIIee TOCTOBEPHOE), T. €.
aKTyaJIM3UpOBaTh IMOHATHE WU CYXIECHUE, U OTOKIECTBIIATH C HUM COOTBETCTBYIOIINE CYIIECTBEHHbIE IPU3HAKH OJHOTO WIN
0oJjiee 0OBEKTOB;

OIIpEEIATh aCHEKT KIacCU(PUKaLHY;

OCYILECTBIIATh KJIACCU(PUKALUIO;

3HATh U UCNOJIb30BaTh PA3IUYHbIE (POPMBI IPEICTABICHUS KiIacCU(DUKALIHHL.

(Tema 4. Hamenenus, npoucxooauue c eeuyecmeamu (13+2n=15y.)

IIpenmeTHble pe3yabTaThl 00YUECHUS:

Yyanmiics T0MKEH YMETB:

KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINH 10 YUCITY U COCTAaBY UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIUH; TEILIOBOMY 3PPEKTy;
HAIPABIICHUIO MTPOTEKAHUS PEAKINH; YIACTHUIO KaTalln3aTopa;

MCIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH JJISl OTIPEAETICHUSI BO3MOKHOCTH MTPOTEKAHUS PEaKIuil 0OMEHA; 3JIEKTPOXUMHUECKUN
P HalpsDKEHUH (AKTUBHOCTH) METAJLJIOB JUIsl OIPEENICHNS] BOBMOKHOCTH MPOTEKaHUs peaKLUi MEX1y METaJUIaMU U BOJIHBIMU
pacTBOpaMu KUCIJIOT U COJIEH;

HaOJI0JaTh U ONMCBIBATh IPU3HAKU U YCJIOBUS TEUEHMsSI XUMUUECKUX PEAKIIUM, Je1aTh BBIBO/IbI HA OCHOBAHUU aHAJIN3a
HaOJIIOJICHUI 3a SKCIIEPUMEHTOM;

IPOBOJIUTDH PACUETHI IO XUMUYECKUM YPABHEHUSIM HA HAXO0XJACHHUE KOJIMUYECTBA, MACChl WJIM 00BbEMa MPOIyKTa PEAKIIUHU I10



KOJIMYECTBY, Macce Wi 00beMy HCXOJIHOTO BEIIECTBA; C MCMOJIb30BAHUEM MOHATHS «I0JIs1», KOT/Ia HCXOIHOE BEIIECTBO IaHO B
BUJIE PACTBOpA C 3aIaHHON MacCOBOM J0JIEW paCTBOPEHHOTO BELIECTBA WM COJIEPKUT ONPEACIICHHYIO JOJII0 IPUMECEH,
oOpaniarbcs ¢ J1abopaToOpHbBIM 000PYIOBAHUEM U HAarpeBaTEIbHBIMUA MPUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKH
0€e30MacHOCTH;

BBITIOJIHATD MPOCTEUIINE TPUEMBI pabOTHI C JIA0OPATOPHBIM 0OOPYIOBAHUEM: JIAOOPATOPHBIM IITATUBOM; CTUPTOBKOI;
HaAO0JII01aTh 32 CBOMCTBAMU BEILECTB U SBJICHUSAMHU, IPOUCXOASAIIMMU C BEIIECTBAMU;

OMUCHIBATH XUMUYECKHUI SKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U S13bIKA XUMMUU;

JIeN1aTh BBIBOJIBI I10 PE3YJIBTATAM IMPOBEAECHHOIO SKCIIEPUMEHTA;

TOTOBUTBH PACTBOPHI C ONPEAECICHHON MacCOBOM J10J1€i1 paCTBOPEHHOI'O BEIIECTBA;

IIPUTOTOBUTH PACTBOP M PACCUUTATH MACCOBYIO JOJIFO PACTBOPEHHOIO B HEM BELIECTBA.

MeTtanpeameTHble pe3ylbTaThl 00yUCHUS

Yyanmiics T0MKEH YMETB:

COCTaBJIAATh HA OCHOBE TEKCTA CXEMBI, B TOM yucie ¢ npuMenenueM cpencts UKT;

CaMOCTOSTENbHO OPOPMIISITH OTUET, BKIIIOUAIOIINA ONMCAHNE HKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOIOB;

MCI0JIb30BaTh TAaKOM BUJ MBICIEHHOTO (MI€aJIbHOT0) MOJICTMPOBAaHUs, KaK 3HAKOBOE MOJIEJIMPOBaHUE (HAa MpUMepe YPaBHEHUM
XUMHUYECKUX peaKInii);

pasznuyaTh 00BEM U COJIEp>KaHUE MOHATHI;

pas3nyaTh poAOBOE U BUJOBOE MOHATHS,

OCYILIECTBIISTh POJIOBUAOBOE ONPEAEIECHUE TOHATHIA;

CaMOCTOSTENIbHO MCIOJIb30BaTh OMOCPEI0BAHHOE HAOIIOICHHE.

(Tema 5. Ilpakmuxym Nel IIpocmeiiwue onepauuu c seuwecmeamnu (54.)

(Tema 6. Pacmeopenue. Pacmeopul. Peakyuu uonnozo oomena u OBP. (22+4n+4p=30u4.)

IIpenmeTHble pe3yabTaThl 00YUECHUS:

Yyanmiics T0MKEH YMETB:

UCIIOJIb30BaTh IIPU XAPAKTEPUCTUKE IPEBPALICHUN BEIIECTB MOHATHS: «PACTBOPY, «IJIEKTPOJIUTHYECKAS TUCCOLUALIUSY,
«QIEKTPOJIUTBIY, «HEIIEKTPOIUTHI», «CTEIEHb TUCCOIUAIIMNY, «CUIIbHBIE 3JIEKTPOJIUTHD), «CIA0BIE SJIEKTPOIUTHIY, «KATUOHBDY,
«AHHOHBIY), «KUCIOTBI», «KOCHOBAHUS», «COJIN», KMOHHBIE PEAKIIUNY, «HECOJIE00PA3YIOIINE OKCUIBI», «COJIE00pa3yolIne
OKCH/JIbI», «OCHOBHBIE OKCUJBD», KKUCIOTHBIE OKCUBI», KCPEAHUE COJIN», «KHUCIIBIE COJIN, «OCHOBHBIE COJINY, «T€HETUYECKUI
pAI», KOKUCIUTEITBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY, KOKUCIUTENDY, KBOCCTAHOBUTENDY, KOKHCIECHUEY, «BOCCTAHOBJIECHUEY;



OTMHCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMUYECKUI MPOIIECC;

WILTIOCTPUPOBATH IPUMEPAMU OCHOBHBIE TOJI0KEHUS TEOPUH DIIEKTPOIUTHUECKON TUCCOIMALINN; TEHETHYECKYIO B3aMMOCBSI3b
MEK/y BellecTBaMH (IIPOCTOE BEIIECTBO — OKCU — T'HMIPOKCUA — COJIb);

XapaKTepu30BaTh 00II1e XUMUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAaHHUM U COJIeH ¢ MO3UIUiA
TEOPHUH NEKTPOIUTUYECKON AUCCOLMAINH; CYITHOCTh 3JIEKTPOIUTUUECKOIN TUCCOIMALINY BEIIECTB C KOBAJEHTHON MOJISPHON U
MOHHOU XMMUYECKOH CBSI3bI0; CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

HNPUBOJIUTH MPUMEPHI PEAKIINHN, ITOATBEPKIAIOIINX XMMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHUCJIOT, OCHOBAaHUI
U COJICH; CYIIIECTBOBAHNE B3aMMOCBSA3H MEKy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILECTB;

KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINU M0 «U3MEHEHUIO CTENEHEW OKUCIICHHSI 3JIEMEHTOB, 00Pa3yoIIUX pearupyromme
BEIIECTBAY;

COCTaBIISITh YPaBHEHUS SJEKTPOIUTHUECKON TUCCOIMAIIMUA KHCIIOT, OCHOBAaHUHN U COJICH; MOJIEKYJISIPHBIE, TOJHBIE U
COKpAIIEHHbIE HOHHBIE YPABHEHUSI PEAKIIUi C y4aCTUEM AJIEKTPOJIMTOB; YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiui, UCToIb3ys METO/I ANEKTPOHHOTO OallaHca; ypaBHEHUS PeaKIii, COOTBETCTBYIOIINX MOCIEI0BATEIEHOCTH («IIETIOUKEY)
HpeBpalleHU HEOPTaHUYECKUX BEUIECTB PA3IMYHbBIX KIIACCOB;

OTIpeIeNATh OKHCIUTEIh U BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBJICHHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX;
yCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSA3M: KIIACC BEUIECTBA — XUMHUYECKUE CBOMCTBA BEIIECTBA;

HaOJII01aTh U OTMMCHIBATh PEAKIIMU MEXY AJIEKTPOJIUTAMHU C MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U S3bIKA
XUMUHU;

oOpamiarbes ¢ 1a60paTOpHBIM 000PYOBAHNEM U HATrpeBaTEIbHBIMU MPHOOPAMU B COOTBETCTBHHU C MPABUIIAMU TEXHHUKH
0€e30MacHOCTH;

BBITIOJHSATH MPOCTEUIITNE MPUEMBI 00palleHus ¢ J1abopaTOPHBIM 000PYAOBaHUEM: J1a0OPATOPHBIM IITATUBOM, CIUPTOBKOM;
Ha0JII0/1aTh 32 CBOMCTBAMM BEILECTB U SIBICHUSAMHU, TIPOUCXOISIIMMU C BEIIECTBAMU;

OTUCHIBATh XUMUYECKUH SKCIIEPUMEHT C MOMOILBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeJIaTh BBIBOJIBI 10 pe3yJibTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA MTPOBOAUTH OMBITHI, TOATBEPIKAAIONINE XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB;

oOpataThcs ¢ 1abopaTOpHBIM 000OPYIOBAaHUEM M HarpeBaTeIbHBIMU MPHOOPaMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0€e30MacHOCTH;

BBITIOJIHATH MPOCTEHIINE MpUeMbl 0OpalieHus ¢ 1a00paTOPHBIM 000pyAOBaHNEM: JTa0OPATOPHBIM ILITATUBOM, CITUPTOBKOIA;
HaOJII0/1aTh 32 CBOMCTBAMHU BEIECTB U SIBICHUSIMH, IPOUCXOISAIIMMU C BELIECTBAMHU;



OMUCHIBATh XUMUYECKUI SKCIEPUMEHT C MOMOILbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

JenaTh BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOIO SKCIIEPUMEHTA.

MeTanpeameTHble pe3yJbTaTbl O0y4YEeHHUS

Y4yamuiics 10JKEH YMETb:

JenaTh MOMETKH, BBIUCKH, IIATUPOBAHUE TEKCTA;

COCTaBIIATh JIOKJIAT;

COCTaBJISITh HA OCHOBE TEKCTa rpaduKu, B TOM unciie ¢ npumeHeHuem cpencts UKT;

BJIQJICTh TAKUM BUJOM U3JI0KEHUS TEKCTA, KaK PacCyKJICHUE;

HCIIOJB30BaTh TAKOW BUJ MBICIEHHOTO (M€aIbHOI0) MOJAEIUPOBAHUS, KaK 3HAKOBOE MOJICJIMPOBAHKE (HA MPUMEPE YPABHEHUN
peakuii JuCCorali, HOHHBIX YPABHEHUM PEeaKIU, TOTypeaKuid OKUCICHUS-BOCCTAHOBIICHUS );

paznuyaTh KOMIIOHEHTHI JJOKA3aTeNbCTBA (TE3UC, apTYMEHTHI ¥ JOPMY T0KA3aTEIHCTBA);

OCYILIECTBIISTh MPSMOE UHIYKTUBHOE JJOKAa3aTEIbCTBO;

OTIpeNeNATh, HCXOA U3 y4eOHOH 3a7a4r, HEOOXOUMOCTh HETIOCPEACTBEHHOTO MIJIH OMTOCPEIOBAHHOTO HAOIIOICHNS;
CaMOCTOSTENbHO (P OPMHUPOBATH MTPOTPaAMMy SKCIIEPUMEHTA.

(Tema 7. Ilpakmuxym Ne2. Ceoiicmea pacmeopoe rnekmpoaumos (4u.)

(Tema 8. Yueonuie IKcKypcuu (4u.)

Bcero:102 yaca.

Tema 8 B 00beIMHEHNN C PE3EPBHBIMU YacaMy 3aMeHeHa pazfienoM «IloBTopeHne» BBUY HEBO3MOKHOCTHU BBIXOJIA YUALTUXCS
Ha y4eOHBIE SKCKYPCHH T. K. B C€JIe OTCYTCTBYIOT: arpoXumMiaadbopaTopus, anTeka, HET MECTHOTO TIPOM3BOJICTBA, CBSI3aHHOTO C
XUMUYECKUM MPOU3BOACTBOM. OCHOBHOMU yHOp UAET HAa MOBTOPEHUE MOHSATUMN, 3aKOHOB, TEOPHIl, U3YYEHHBIX paHEE, a TAKKE Ha
peleHre OCHOBHBIX TUIIOB 3a/1ad Kypca 8 Kiacca.

IIporpaMmMoi npeayCMOTPEHO NMPOBEACHUE:

S KOHTPOJILHBIX Pa0oT:

Kp.Nel « ATOMBI XMUMHUUYECKUX SJIEMEHTOBY.

Kp.Ne2 «IIpocTtsie BelecTBay.

Kp.Ne3 «CoenrnHenns XUMUYECKUX SJIEMEHTOBY

Kp.Ne4 «M3meHeHus1, TPOUCXOAIINE C BEIIECTBAMMI.

Kp.Ne5 «PactBopenusi. PactBopsl. Peakiinun nonnoro oomena u OBP.

9 npakTU4ecKnx pador:




[Ip.Nel «IIpaBuia TexHuKU 0€30MaCHOCTH MPHU pabOTe B XUMHUUECKOM Jaboparopum» (dacts 1)
[Tp.Nel «IIpuémnbr o6pareHus ¢ 1a00paTOpHBIM 000pyOBaHUEMY (4aCTh 2)

[Ip.Ne2 «Habmronenue 3a U3MEHEHUSIMU, IPOUCXOSIIMMU C TOPSIIIEH CBEUOH, U UX OMHCAHUE.
ITp.Ne3 «AHanu3 NOYBBI U BOJBI».

ITp.Nod «IIpu3HAKK XUMUYECKUX PEAKIUID.

ITp.No5 «IIpuroroBiieHuEe pacTBOpa caxapa U pacu€T ero MacCOBOM JI0JIM B paCTBOPEX.

[Tp.Ne6 «MoHHBIE peakium.

IIp.Ne7 «¥YcioBust IpOTEKaHNsI XUMUYECKUX PEAKIIUN MEKy PACTBOPAMU AJIEKTPOJIMTOB 10 KOHIIA.
ITp.Ne8 «CBolicTBa KUCIOT, OCHOBAaHUM, OKCHJIOB U COJICH».

[Ip.Ne9 «Pemienre 3kCepUMEHTAIBHBIX 3a7a9W».

34 1a00paTOPHBIX ONLITA:

Jl.om.Nel «CpaBHeHUE CBOMCTB TBEPABIX KPUCTANIMYECKHUX BELIECTB U PACTBOPOBY.

Jl.om.Ne2 «CpaBHeHHE CKOPOCTH UCTIAPEHUS BOJIBI, OJICKOJIOHA U ATUIIOBOTO CIIHPTA ¢ GUIBTPOBATILHON OyMarm.
JL.on.Ne3 «MopaenupoBaHue NpUHLNINA IEUCTBUS CKAHUPYIOIIETO MUKPOCKOIA.

Jl.on.Ne4 «M3roroBieHne Mojiesield MOJIeKyJl OMHAPHBIX COSTUHEHUIN.

JI.om.Ne5 «O3HakoMIIEHUE C KOJUIEKIIUEH METAILIIOBY.

JI.om.Ne6 «O3HakOMIIEHME C KOJUIEKIIUEH HEMETAJIOBY.

JI. om. Ne7«O3HakoMIIEHHE C KOJUIEKIIUEN OKCUIOB.

JL.on.Ne8 «O3HaKOMIIEHHE CO CBOMCTBAMH aMMHAKa.

JL.on.Ne9 «KauecTBeHHas peakiys Ha YIIIEKUCIIbIA ra3y.

JL.on.Nel0«Onipenenenue pH pacTBOPOB KUCIOTHI, MIEIOYU U BOJBI.

Jl.on.Nel1«Omnpenenenne pH TMMOHHOTO U SI60JIOYHOTO COKOB Ha CPe3€ MII00BY.
JL.on.Nel2«O3HakoMIIEHHE C KOJUIEKIIUEH COTIEN».

JI. on. Nel3«O3HakoMileHHE ¢ KOJUIEKIMEN BEMIECTB C Pa3HbIM TUIIOM KPUCTAJUIMYECKOW peméTKu. M3roroBnenue moaenen
KPUCTAJUIMYECKUX PEIIETOK.

JI. on. Nel4 «O3HakomiieHue ¢ 00pas3ioM TOPHOM TOPOIBD).

JI. om. Nel5 «ITpokanuBanue MeIu B IIJIAMEHU CITUPTOBKW.

JI. on. Nel6 «3amenienue Meau B pacTBope cysbhara Meau 2 KeIe30M».

JI. on. Nel7 «B3aumopeicTBre pacTBOPOB XJIOPUAA HATPUS U HUTpaTa cepedpar.




. om. Nel8 «IlonyueHre HEpaCTBOPUMOIO THAPOKCUA U B3aUMOJICUCTBUE €0 C KUCIOTAMU.
. or. Ne19 «B3anmozencTBre KUCIOT C OCHOBAHUSIMU.

. or. Ne20 «B3aumoaencTBre KUCIOT ¢ OKCHIAMHA METAJIJIOBY.

. or. Ne21 «B3anmMmozencTBue KUCIOT C METAITIAMW.

. om. Ne22 «BzanMoencTBue KUCIOT C COJISIMU.

. omr. Ne23 «BzanmMoencTBue MIEI0UEN ¢ KUCIOTaAMMI).

. orl. Ne24 «BzanMoaencTBHE IEIOUEN C OKCHUIAMHU METAJIOB)).

. omr. Ne25 «B3aumoaencTBre menodei ¢ COISIMM

. on. Ne26 «IlomydyeHue u cBOCTBa HEPACTBOPUMBIX OCHOBAHUI.
. or. Ne27 «B3anmoaercTBrE OCHOBHBIX OKCHIOB C KHUCIIOTAMUI).

. omr. Ne28 «B3anmoaencTBre OCHOBHBIX OKCHIOB C BOJOMY.

. or. Ne29 «B3anmonencTBre KUCIOTHBIX OKCHJIOB C IISJIOYaAMM).
. omr. Ne30 «B3anmonencTBre KUCIOTHBIX OKCHJIOB C BOJIOM.

.or. Ne31 «B3anMoaencTBUe COJIEU C KUCIOTAMU.

. omr. Ne32 «BzanMoencTBUE COJIEN C IIETIOUAMU.

. omr. Ne33 «BzanMozencTBue COJIEU C COIISIMU.

. om. Ne34 «B3anmMojielicTBue paCTBOPOB COJICH C METalIaMm).

@®opMBbI NPOMEKYTOYHOM U UTOTOBOM aTTeCTAIUN
[TpomexxyTouHas aTTecTalnus IpoOBOAUTCS B hopme:

- TECTOB;

- KOHTPOJIBHBIX padoT;

- CaMOCTOATENbHBIX PaboT;

- IPaKTUYECKUX padoT;

- POBEPOYHBIX PadoT;
- TBOPUECKUX PaboT.

O6yuenue Benércs o yueonuky O.C. [N'abpuensn «Xumus 8 Ki1acc», KOTOPBIN COCTABISAET SANHYIO JIMHUIO YYeOHUKOB,
COOTBETCTBYET (peiepalibHOMY TOCYJIapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY BTOPOTO MOKOJIEHHsSI 0a30BOTO YPOBHS U
peanuzyet aBTopckyto nporpammy O.C. INabpuensna( 2017r.)

OT1anyuTebHbIE 0COOEHHOCTH Padoyell MPOrpaMMbl M ABTOPCKOM

e e R R e R e



OcHOBHOE CoJIep)KaHHE aBTOPCKOM MPOrpaMMbl TIOJTHOCTBIO HAIILIO OTPAKCHHE B TAHHOW paboueii mporpamme.

B pabGouyio mnporpaMmy Mo XHMHUHM BHECEHBI M3MEHEHHs 10 CPAaBHEHHIO C aBTOPCKOM B CBSI3U C YBEIMYCHHEM KOJMYCCTBA
HEJIeJIbHBIX YacoB (Ha 1 HeIeNbHBIN Yac) 3a CYET MIKOJILHOTO KoMITIOHeHTa. OCHOBHOE OTJIMYME JAaHHON paboueii mporpaMMbl OT
ABTOPCKOW COCTOMUT B TOM, YTO B aBTOPCKOWM IMpOrpamMMe IMPaKTHUECKUE pPabOThl CTPYIIUPOBAHBI B OJOKH - XUMHUYECKHE
MPAKTUKYMbI, KOTOPBIC TIPOBOISATCS ITOCIIC U3yUEHUS HECKOJIBKUX Pa3zielioB, a B paboyel mporpaMme 3TH e MPaKTHUECKUE pabOThI
JAF0TCS TOCTAEe M3YYCHUS KOHKPETHOW TeMbl. DTO TO3BOJISICT JIYYIIE 3aKPENUTh TCOPETUYCCKUN MaTephall Ha IMPaKTHKEe U
MPOBEPUTH MPAKTUYCCKHE YMCHHSI M HABBIKM HETMOCPEJICTBEHHO MO JaHHON Teme. YToObI MPOBECTH MPAKTUYECKYH padoTy 1O
KOT'JIa-TO M3YYCHHOW TeMme, TpeOyeTcsl JNOIMOJHHUTEIbHOE BpeMs JUIS MOBTOPEHHUS TEOPETUYECKHMX OCHOB, YTO HCKIIFOUASTCS B
JTAaHHOW pabouel mporpamme.

Pasen KO.]II/I‘leC;l“BO 4acoB B KOJII’I‘IeuCTBO 4acoB B
aBTOPCKO# mporpammMe | pado4eii mporpamme
BBenenue. 6 6
Tema 1.ATOMBI XUMUUYECKHUX 3JIEMEHTOB. 12 12+1p=13
Tema 2.IIpocTbie BemecTBa. 9 9
Tema 3.CoequHeHNs] XUMUYECKUX 3JIEMEHTOB. 16 15+4n=19
Tema 4. MI3MeHeHUs, TPOUCXOISIINE C
15
BEIIECTBAMHU. 13+20=15
Tema 5. IIpaktuxkym 1. «IIpocteiiniue onepaiuu 5
C BEILIECTBOM)
Tema 6. PactBopenue. PactBopsl. CBolicTBa 2 20 +4n+4p=30
PacTBOPOB 3JIEKTPOIUTOB.
Tema 7. [Ipaktukym 2. «CBOICTBa pacCTBOPOB 4
AIEKTPOIUTOBY
Tema 8. YueOnsie skckypcun/IloBTopenue 4 4
Pe3eps 9 6
Hroro 102 102




5. TPEBOBAHMUA K YPOBHIO ITOAI'OTOBKH BBIITYCKHHUKOB.

BbINyCKHUK HAYYHUTCS:

* OIMCHIBATh CBOMCTBA TBEPJBIX, )KUIKUX, Fa3000pa3HbIX BEIIECTB, BBIJIETSSA X CYLIECTBEHHbIE IPU3HAKH,

* XapaKTEPU30BaTh BELIECTBA IO COCTABY, CTPOECHUIO U CBOMCTBAM, yCTaHABIIUBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3H MEXKIY
JAHHBIMU XapaKTEpPUCTUKAMU BEILECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHN «aTOM», «MOJIEKYJIa», «XUMUYECKHUM DJIEMEHT», KIIPOCTOE BELIECTBOY,
«CIJIOYKHOE BEILIECTBOY, «BAJIEHTHOCTH), UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMMWH;

* U300paXkaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMUYECKUX (DOPMYIT U CYIITHOCTh XUMHUYECKHX PEAKIIHI ¢ TOMOIIBIO
XUMHYECKUX YPABHEHNUN;

* BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BELIECTB, a TAKXKE MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA B
COEMHEHNAX JUISl OLICHKH UX NPAKTUYECKOW 3HAYMMOCTH;

* CPaBHUBATh 10 COCTABY OKCHU/IbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* KJIacCU(PUIMPOBATh OKCUIBI U OCHOBAHMS MO CBOMCTBAM, KUCJIOTHI M COJIM 1O COCTaBYy;

* MOJIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM U XMMUYECKOM MOCY0i;

* POBOJIUTH HECIIOKHBIE XUMUYECKHE OMBITHI U HAOJIO/IEHUS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B MPOLIECCE UX MPEBPAILICHU;
cOOJII0/1aTh MTpaBuiia TEXHUKHU 0€30MMaCHOCTH IIPU MPOBEACHUU HAOIIOICHUM U ONBITOB;

* pa3inyaTh HKCIIEPUMEHTAIBHO KUCIOTHI U IENOYH, MOJB3YACh UHIMKATOPAMU; OCO3HABATh HEOOXOANMMOCTb COOIIOICHUS MEP
0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U IIeI0YaMHu;

* pacKpbIBaTh CMbICI ITepuoandeckoro 3akona [[. . Menneneena;

* ONIMCBIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY NEPUOAMUECKON CHCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTEPU30BaTh COCTAB ATOMHBIX SIAEP U PACIIPEAEICHNAE YNCIIA HIEKTPOHOB 110 3JIEKTPOHHBIM CJIOSAM ATOMOB XMMHUYECKHUX
AJIEMEHTOB MAJIBIX IEPUOJOB MEPUOINYECKON CUCTEMBI, a TAK)KE KaIUA U KAJIbLUS;

* pa3aM4aTh BUJBI XMMUYECKOU CBS3U: HOHHYIO, KOBAJIEHTHYIO MTOJISAPHYI0, KOBAJIEHTHYIO HETIOJSIPHYIO U METAJUINYECKYIO;

* U300paXkaTh JEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3IMU PA3HOTO BHUJIA;

* BBISIBJIATh 3aBUCUMOCTBH CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAIUIMYECKUX PEMIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METAJUINYECKUX;

* XapaKTEPU30BATh XUMUYECKHUE DJIEMEHTHI U X COCMHEHHS HA OCHOBE MOJIOKEHUS DJIEMEHTOB B IEPUONYECKON CUCTEME U
0COOEHHOCTEH CTPOEHUS UX ATOMOB;



* XapaKTEpPU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE IEPUOANYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMbI XUMHYECKUX
anemeHToB [l. 1. Menpaeneena;
* O0BSCHATH CyTh XUMUUYECKHX MTPOLIECCOB U UX MPUHIMIHAIBHOE OTIMYUE OT (PU3NYECKUX;
* Ha3bIBATh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINN;
* YCTAaHABIIMBATh NMPUHAJJICKHOCTh XMMUYECKON peakIuu K onpeeIEHHOMY TUITY 110 OJTHOMY M3 KJIacCU(PUKAIIMOHHBIX
PU3HAKOB:
1) mo 4Kcity ¥ cOCTaBy MCXOHBIX BEIIECTB U MPOIYKTOB Peaklnu (peakiuu COeTMHEHUS, PA3JIOKEHUs], 3aMELIEHUsI U OOMEHA);
2) MO BBIJICJICHUIO WU MOTJIONIEHUIO TEIUIOTHI (PEaKUK 3K30TEPMUUECKUE U SHIOTEPMUYECKUE);
3) 10 U3MEHEHHUIO CTENEHEN OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB (PEaKIMU OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE);
4) mo oOpaTUMOCTH TpoIiecca (peakiuu 00paTuMbie 1 HEOOpATUMEIE);
* COCTaBJISITh YPABHEHHUS JIEKTPOJUTHUECKON AUCCOIUALIUN KUCTIOT, IIE€JI0Y€H, COJIeH; MOJIHbIE U COKPAIIEHHBIE HOHHBIE
ypaBHEHUS peakiuii 0OMEHa; ypaBHEHHS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKITHi;
* MPOTHO3UPOBATH MPOTYKTHI XUMHYECKUX PEAKINiA 1o (hopMysIamM/Ha3BaHUSM UCXOIHBIX BEIIECTB; ONMPEACIISITh HCXOIHBIC
BELIECTBA MO (popMyJiamM/Ha3BaHUSIM MTPOYKTOB PEAKIIUU;
* COCTaBJISATh YPABHEHUS PEaKIMid, COOTBETCTBYIOIIMX MOCIIEOBATENBHOCTHU («IIETIOYKE») NPEBPALEHUN HEOPTraHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB;
* BBISIBJIAATh B IIPOLIECCE IKCIIEPUMEHTA ITPU3HAKH, CBUAETENBCTBYIOIIME O MPOTEKAHUU XUMUYECKOUN pEAKIINH;
* IPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEILIECCTBA;
* ONPENETATh XapaKTep CPelbl BOAHBIX PACTBOPOB KHUCIIOT M HIENOYEH 110 U3MEHEHHUIO OKPACKU MHIUKATOPOB;
* IPOBOJIUTHh KAYECTBEHHBIE PEAKIINH, TIOATBEPKAAIOIINE HATMYHNE B BOAHBIX PACTBOPAX BELIECTB OTIEIbHBIX HOHOB;
* OTIPEACINIATh MPUHAIC)KHOCTh HEOPTAaHUIECKUX BEIIECTB K OTHOMY M3 N3YUEHHBIX KJIACCOB/TPYIIT: METAJUIHl 1 HEMETAJLTHI,
OKCH/Ibl, OCHOBAHUSI, KUCIIOTBI, COJIU;
* COCTaBIIATH (DOPMYJITBI BEIIECTB IO X HA3BAHUSIM;
* ONpENENSATh BAJEHTHOCTh U CTENEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;
* COCTaBIIATH (POPMYJTBI HEOPTAHUYECKUX COSAMHEHUH TI0 BAJICHTHOCTSIM U CTETMIEHSIM OKHUCIICHUS JIEMEHTOB, a TAKXKE 3apsiiaM
HMOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;
* O0BACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMHUYECKUX CBOWCTB MPOCTHIX BEUIECTB (METAIIOB U HEMETAIIOB) U
UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;
* Ha3bIBaTh OOIIME XUMUYECKUE CBOICTBA, XapaKTepHBIE JIJIsl TPy OKCUAOB: KUCIOTHBIX, OCHOBHBIX;



* Ha3bIBaTh OOIIMEe XUMUYIECKUE CBOMCTBA, XapaKTEPHBIE I KaXKIOT0 U3 KJIACCOB HEOPTaHWYECKHUX BEIIECTB: KUCIIOT,
OCHOBaHUM, COJICH;

* IPUBOJIUTH TPUMEPHI PEAKIIMI, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHUUECKUX BEIIECTB: OKCUIOB, KUCIIOT,
OCHOBAHUM U COJICH;

* ONPEAEIATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTENL B OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (1151 U3yYEHHBIX PeaKInii) 10 MPEAJIOKEHHBIM CXeMaM PEaKIInii;

* IPOBOJIUTH J1TAOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB;
BpInyCKHHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCSH:

* TPaMOTHO 00paIIaThCs C BEIMIECTBAMHU B MIOBCETHEBHON KU3HU,

* 0CO3HaBaTh HEOOXOUMOCTh COOJIOICHUS TTPABUII DKOJIOTHYECKH O€30MacHOTO MOBEICHUS B OKPY>KAIOIIEH PUPOTHON CPEJIE;
* IOHUMATh CMBICIT K HEOOXOUMOCTH COOTIOACHUS TIPEAMUCAHNN, TTPEAJIaraeMbIX B HHCTPYKITUAX IO UCTIOJIH30BAHHIO JICKAPCTB,
CpenCTB OBITOBOM XUMUU H JIP.;

* HCTIOJH30BaTh MPUOOPETEHHBIE KITIOYEBBIE KOMIIETEHTHOCTH MPHY BBITIOJIHEHUH UCCIIEA0BATEIILCKUX MPOEKTOB M0 U3YYCHHUIO
CBOICTB, CIIOCOOOB

* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTh, HCIIOJIb3Ys CPEACTBA YCTHON M MMCbMEHHON KOMMYHHUKAIIMU TIPU paboTe ¢
TEKCTaMM Y4eOHWKA U JIOTOJHUTEILHON JTUTEPaTypOi, CIIPABOYHBIMU TaOIUIIAMHU, IPOSIBIISITh TOTOBHOCTh K YBAXXEHUIO HHOMN
TOYKH 3PEHUS MPU 0OCYKJICHUH PE3yJIbTATOB BHITIOJTHEHHON PabOTHI;

* 00BEKTUBHO OIIEHHUBAaTh HH(POPMAIIMIO O BEIIECTBAX U XUMHYECKUX MPOIECCaX, KPUTUUECKH OTHOCUTHCS K MICEBIOHAYIHOM
uHpopMaiu, HeJOOPOCOBECTHON pEKIIaMe, KACaroIICICs NCIIOIb30BaHUS PA3IMYHBIX BEIIECTB,;

* OCO3HABATh 3HAYCHUE TEOPETUUECKUX 3HAHUM JIJIS MPAKTUYECKON 1€ TETbHOCTH YEIOBEKA;

* OIMMCHIBATh N3YYEHHBIE OOBEKTHI KAK CHCTEMBI, PUMEHSIS JIOTHKY CHCTEMHOTO aHAJTN3a;

* PUMEHSTH 3HAHUS O 3AKOHOMEPHOCTSX NMEPUOTUIECKON CUCTEMBI XUMUYECKHUX DJIEMEHTOB JJIs1 OOBSICHEHUS U TIPEABUACHUS
CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MHPOPMAITMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIIYOJICHHS 3HAHUN 00 UCTOPUH CTAHOBIICHUS XUMUYECKON
HAYKH, €€ OCHOBHBIX TOHATUH, IEPUOIMYECKOTO 3aKOHA KaK OJJHOTO U3 BAXKHEUIIINX 3aKOHOB MPUPO/IbI, 4 TAKKE O COBPEMEHHBIX
JOCTUKEHUSX HAYKU U TEXHUKH;

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHbIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM MOHHBIM YPaBHECHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIIMI, TOATBEPKIAOIINX CYIIECTBOBAHNE B3AMMOCBSI3M MEK1Y OCHOBHBIMU KJIacCaMu
HEOPraHWYECKUX BEIIECTB;



* IPOTHO3UPOBATH PE3YJITAThl BO3ICHCTBUS PA3IMUHBIX ()aKTOPOB Ha U3MEHEHHE CKOPOCTU XMMHUECKON PeaKIuu;
* IPOTHO3UPOBATh PE3YIbTATHI BO3AECUCTBUS Pa3INUHbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHS;
* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;
* IPOTHO3UPOBATH CLIOCOOHOCTH BEILIECTBA IPOSBIATH OKHCIUTENIBHBIE MJIM BOCCTAHOBUTENIbHBIE CBOMCTBA C YUETOM CTEIEHEN
OKHCJICHUS JIEMEHTOB, BXOJIAIIUX B €0 COCTaB;
* BBISIBJISITh CYLIECTBOBAHME F€HETUYECKOM B3aUMOCBSI3M MEXK/y BEIIECTBAMHU B PsIly: MPOCTOE BELUIECTBO — OKCHUJL —
THJIPOKCHUJT — COJIb;
* OPraHU30BBIBATh, IPOBOAUTH YUEHUUECKHE ITPOEKTHI 10 UCCIIEIOBAHUIO CBOMCTB BELIECTB, UMEIOIIUX BaXKHOE MPAKTUYECKOE
3HA4YECHHUE.
6.Il.1annpyemMble 00pa3oBaTe/ibHbIE Pe3YJbTaThI:

N3ydyenne xumuu B 8 Kj1acce HAMpaBICHO HA JAOCTH)KEHHE OOYYAIOUTMMUCS JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
pEe3yIbTaTOB OCBOCHUS y4EOHOTr0 MpeaIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pPe3yJbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs JOCTHTAIOTCA B XOJ€ OOy4YeHHUS XMMHUU B
€MHCTBE Y4YeOHOW M BOCHHUTATEIBLHON JEATEIIBHOCTH, OpraHU3allid B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHUHUCKHUMHU
COITMOKYJIbTYPHBIMH U JTYXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMH, TPUHSATHIMUA B OOIIECTBE MpaBWJIAMU U HOpMaMU TOBEACHUSA U
CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COITMATIM3AIIUN 00YUYarOIINXCS.

JIngHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UHCJIC B YACTH:

ITaTpuoTH4YeCKOr0 BOCIIUTAHUSA

1) IEHHOCTHOTO OTHOIIEHUS K OTE€UECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJICNIO, IOHUMaHUs 3HaYCHUS
XUMUYECKON HAyKd B KU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIANIETh JTOCTOBEPHOW HHGPOPMAIMEH O TEPEeIOBBHIX
JTOCTIKEHUSIX Y OTKPBITUSX MUPOBOW U OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpA U
00I1IeCTBA;

I'pamaaHCcKOro BOCIMTAHUSA

2) OpeACTaBIEHUS O COLMAIbHBIX HOPMAaX M NpPaBUJIAX MEXKIUYHOCTHBIX OTHOILIEHHM B KOJUIEKTUBE, KOMMYHUKATHBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, Y4YeOHO-MCCIIENOBATEIHLCKONW, TBOPYECKOWM W JAPYTHX BHAAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM NESTEILHOCTH IPH BBIMOJHEHUM Y4eOHBIX, TTO3HABATEIbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB, CO3/IaHUHU YUYE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIM B IPOIEcce



ATOU yueOHOM N1eATeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3UIIMH HPABCTBEHHBIX
Y MPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBUN TOCTYIIKOB;

IleHHOCTH HAYYHOT'0 IO3HAHMA

3) MHMpOBO33pPEHUECKUX IPEACTABICHUI O BELIECTBE U XMMUYECKOM PEAKIMM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U COCTABJISIOLIMX OCHOBY JJIsi NOHMMAaHMs CYIIHOCTH HayYHOW KapTHUHBI MUpa; NPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOJBI, B3aMMOCBA3SX 4YEJIOBEKAa C IPUPOJHOM Cpenoi, O poJIM XMMHUU B IO3HAHUU ITUX
3aKOHOMEPHOCTEW;

4) mo3HaBaTENbHBIX MOTHBOB, HANPABJICHHBIX HAa MOJYYEHHE HOBBIX 3HAHUN MO XUMHUU, HEOOXOAMMBIX sl OOBSICHEHUS
Ha0JII0/TAEMBIX TPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHON M YMTATENbCKOM KYJIbTYpPhl, B TOM YHCJI€ HABBIKOB CaMOCTOSITENILHON pPalbOTHI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMHU MH(POPMAITMOHHBIX TEXHOIOTHIA;

6) uHTepeca K 0OY4YeHHIO U MO3HAHMIO, JTIOO03HATEIIbHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K CaMOOOPa30BAHMIO, MPOCKTHON U
HCCIIEIOBATENbCKOM I€ITETbHOCTH, K OCO3HAaHHOMY BbIOOPY HAMpPaBIE€HHOCTH U YPOBHS 00YUYEeHHUsI B JabHEHUIIEM;

®opMHupoOBaHus KYJIbTYPbI 310POBbS

7) 0CO3HAHUS LIEHHOCTH W3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 *HU3HH,
OCO3HAaHUs MOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aJIKOr0Jis, HAPKOTUKOB, KYpeHHs), HEOOXOAUMOCTH
coOJII0IeHUS ITpaBUJl O€30IaCHOCTH MPU OOPALLEHUH C XUMUYECKMMHU BELLIECTBAMU B OBITY U peajbHON XKU3HU;

TpyaoBoro BocnuTanus

8) uHTEepeca K NPakKTUYECKOMY M3YUYEHUIO Ipodeccuii U Tpya pa3iIuuyHOro poja, yBaXKE€HUE K TPYLy U pe3yibTaTaM TPYyI0BOM
JESITEIbBHOCTH, B TOM YHUCJIE HA OCHOBE NPUMEHEHHUs NMPEAMETHBIX 3HAHUM MO XMMHUU, OCO3HAHHOTO BbIOOpa MHIMBUIYaJIbHOU
TPAeKTOPUH MPOAOIKEHUs 00pa30BaHus ¢ yU€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMUU, OOIIECTBEHHBIX HHTEPECOB
¥ IOTPeOHOCTEH; yCHemHOM NpodecCuOHANBHOMN NeATEIbHOCTH U PAa3BUTHA HEOOXOIUMBIX YMEHUN; TOTOBHOCTD a1allTUPOBATHCS
B IpO(hecCHOHANBHOU CpesiE;

IKOJIOTNYeCKOr0 BOCIIMTAHUS

9) sKoMOrMYecKy 1eaecooOpa3HOTro OTHOIIECHHS K MPUPOJE KaK MCTOYHHKY >KM3HM Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS,
MOHMMAHHUS IIEHHOCTH 3/I0POBOTO U 06€30MacHOro 00pasa >KU3HH, OTBETCTBEHHOTO OTHOLICHHSI K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 370POBbI0, OCO3HAHMSI LIEHHOCTU COOJIIO/IEHUsI MpaBUil 0€30IaCHOrO IMOBEIEHUS MpU padoTe ¢ BEUIECTBAMHU, a
TaK)K€ B CUTYallUsX, YTPOXKAIOLIUX 310POBbIO U KHU3HU JIIOJIEH;

10) cnocoOHOCTH NPUMEHATH 3HAHMSI, MOIy4YaeMble NIPU U3YUYEHUU XUMUHM, JJIs PELICHUsS 3a/1ay, CBA3AHHBIX C OKpY’Karoleh



MPUPOAHOM CPEI0il, MOBBIIICHHS YPOBHS 9KOJIOTUYECKOM KYJIbTYpbl, 0CO3HAHUSA II00AIBHOTO XapaKTepa SKOJIOTHUYECKUX TpooieM
U IIyTE€H UX PELICHUS IIOCPEIACTBOM METOA0B XUMUU;

11) 5KOJIOrM4YecKOro MbIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCSI MM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIbHON
[IPaKTHKE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B cocraBe MeranpeaMeTHBIX PEe3yIbTaTOB BHIJCISIOT 3HAYUMBbIE s (POPMUPOBAHUS MUPOBO33PEHHUS OOIICHAYYHBIC TOHITHS
(3aKoH, TeOpHs, MPUHIIMII, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U Jp.), KOTOPhIE HUCIOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX y4€OHBIX TIPEIMETaX W MO3BOJISIOT HA OCHOBE 3HAHHWM M3 ATHUX MPEeAMETOB (OPMHUPOBATH MPEICTABICHNE O IIEJIOCTHOM
HAay4YHOU KapTHHE MUPA, U YHUBEpPCAIbHbIC yueOHbIC IEUCTBUS (IT03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), KOTOPHIC
obecreunBarOT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbBHOMY TNIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOU NeATeThHOCTH.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS 00pa30BaTEbHON MPOTPAMMBI 10 XMMHH OTPAKAIOT OBJAJCHHE YHUBEPCATHHBIMU
MMO3HABATEIbHBIMU JCHUCTBUSIMU, B TOM YHCJIE:

ba30BbIMM JJOTHYECKHUMH JeHCTBUSIMH

1) yMeHHEeM UCIOJIB30BaTh MPUEMBI JIOTHYECKOT'O MBIIIJICHUS MPU OCBOSHUM 3HAHUM: PACKPBHIBATh CMBICT XUMUYECKHUX MTOHATHHA
(BBILACIATh, MX XapaKTEepHbIE MPU3HAKH, YCTAHABJIMBATHh B3aUMOCBS3b C JPYTUMU TOHSATHUSIMHU), HUCMOJb30BATH MOHSATHS IS
O0OBSICHEHUS OTACIBHBIX (DAKTOB W SIBJCHUI; BHIOMpATh OCHOBAHUSA W KPUTEPUHU IS KIaCCU(DUKAIMK XUMHUUYECKUX BEIIECTB U
XUMUYECKUX PEaKIMi; yCTaHaBJIMBATh NMPUUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIAY OOBEKTaMHU HW3YUYEHHS; CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIyKTUBHBIC, J€AYKTUBHBIC, 10 aHAJIOTHH); 1€JIaTh BBIBOBI U 3aKJIIOUCHUS;

2) yMEHHEM MPUMEHSTh B IPOIECCE IMO3HAHUSA IMOHATHS (MPEAMETHBIE M METaIlpeIMETHbIC), CUMBOJIMUYECKUE (3HAKOBHIC)
MOJIEJIH, UCTIOIb3YEeMbIC B XUMHH, TPEOOPa30BLIBATH IITUPOKO MIPUMEHSIEMbIE B XUMUU MOJICJIbHBIEC TTPEACTABICHUS — XUMUYECKUI
3HAK (CHMMBOJI JIEMEHTA), XUMHUYeCcKasi popMylia M ypaBHEHUE XUMUYECKON PEAKIINH — MPU PEIIEHUN YIeOHO-TT03HABATEIbHBIX
3a/1a4; ¢ y4€TOM 3TUX MOJICTLHBIX MPEACTABICHHUN BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN N3YIaeMbIX 00BEKTOB
— XHMHYECKUX BEIIECTB W XUMHUYECKHX PEAKIMH;, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBSA3H U
MPOTUBOPEUMSI B HM3Y4YAEMbIX NPOLECCAX W ABJICHUSX; MPELIAratb KPUTEPUH JUISl BBISBICHUS OITUX 3aKOHOMEPHOCTEU U
MIPOTUBOPEUHII; CAMOCTOATEILHO BHIOMpATh CIOCOO pelIeHus] y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAPWAHTOB PEIICHWSI,
BBIOMPATHh HANOO0JIEE MOAXOISIINI C YIETOM CaMOCTOSITEHHO BBIJICTICHHBIX KPUTEPHER);

Ba3oBbIMM HccIe10BaATEIbLCKUMMU JeCTBUIMHA

3) yMeHHEM HCIIO0Ib30BaTh MOCTABJIEHHBIC BOIMPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUSA, a TaKK€ B Kau€CTBE OCHOBBI JIJIS



(GhopMUPOBaHUS THIIOTE3BI 110 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYK/ICHUI;

4) nmpuobpeTeHne ompITa MO MJIAHUPOBAHUIO, OPTaHU3AIIMU U TIPOBEACHUIO YICHUYECKUX IKCIIEPUMEHTOB: YMEHUE HAOII0AaTh
3a XOZIOM TIPOIIECcCa, CAMOCTOSITENIbHO MMPOTHO3UPOBATEH €T0 Pe3ybTaT, (hOpMyIHpOBaTH 0OOOIICHUS U BBIBOABI IO pe3yIbTaTaM
POBEAEHHOTO OTBITA, UCCIIEOBAHUS, COCTABIIATH OTYET O MPOJICTAHHOK paboTe;

Pab6oToii ¢ ungopmanuei

5) ymeHueM BBIOMpATh, aHAIM3WPOBATh M HHTEPIPETUPOBATH HMH(OPMAIMIO Pa3TUYHBIX BUAOB U (HOpPM mpeacTaBlICHUS,
MOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISApHAs JHUTEpaTypa XHMHUYECKOTO COJCp)KaHUs, CIPABOYHBIE TOCOOWUS,
pecypcbl IHTepHETa); KpUTUYECKH OIEHWBATh MPOTUBOPEUYMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

6) YMEHHEM TMPUMEHSITh PAa3IMYHBIE METO/IBlI M 3aMPOCHl MPU TOUCKE U 0TOOpe MH(GOPMAIIMN U COOTBETCTBYIONIUX TAHHBIX,
HEOOXOAMMBIX IS BBIIOJTHEHHUS! yU4eOHBIX M TMO3HABATENIBHBIX 3a7a4 ONPEACIIEHHOTO THUIIA; MPUOOpPETEHNEe OMbITa B 00JaCTH
MCIIOJTH30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA, OBJIAJICHUE KYJIbTYPOI aKTUBHOTO MCIIOJIH30BAHUS PA3TMIHbIX
MOMCKOBBIX CHCTEM; CaMOCTOSTEILHO BBIOMpPATh ONTUMANbHYIO (opMy mpencTaBieHus HHPOPMAIMA W WILTIOCTPUPOBATH
peraemMbIe 3a/1a91 HECIOKHBIMU CXEMaMHU, TuarpaMMamMu, IpyruMu popMamu rpaduku U UX KOMOUMHAITUSMU;

7) yMEHHEM HCIIONb30BaTh W AHATU3WPOBATH B TpOIECCe y4eOHOW M HCCIIEeNOBATENIbCKON NEATEeIbHOCTH HH(OPMAIHIO O
BJIMSTHUY TTPOMBITINIEHHOCTH, CEITCKOTO XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIICH MTPUPOTHON CpeIbl;

YHuBepcaabHBIMH KOMMYHUKATHBHBIMH J1€HCTBUAMH

8) ymMeHHeM 3a/1aBaTh BOMPOCH! (B XOJ€ AUAJIOTa W/WIA AUCKYCCHH) MO CYIIECTBY 00CYKIaeMOi TeMbl, () OpMYJIUPOBATH CBOH
MPEIOKEHISI OTHOCUTEIBHO BHITIOJTHEHHS MTPEIJIOKEHHON 3a/1a4H;

9) mpuobOpeTeHHe OMbITa MPE3CHTALWU PE3YyJIbTATOB BBHITIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1ab0paTopHOI pabOTHI 1O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MTPOSKTA);

10) 3auHTEpECOBAaHHOCTHh B COBMECTHOM CO CBEPCTHUKAMH MTO3HABATEIILHON U MCCIIEIOBATEIHCKOMN ACSITEIBHOCTH TP PEIICHUN
BO3HHKAIOIIUX TPOOJIEeM Ha OCHOBE yuéTa OOIMMX WHTEPECOB W COTJIACOBAHUS MO3WIHKN (0O0CYXIEHHS, OOMEH MHEHHUSMH,
«MO3TOBBIE IITYPMBI», KOOPJUHAINS COBMECTHBIX JIEHCTBUIA, OTIPEACIICHUE KPUTEPUEB IO OTICHKE KaYECTBA BHITIOTHEHHOU paOOThI
u 1p.);

YHuBepcaJabHLIMHU PEryJsiTHBHLIMU JI€liCTBUSIMH

11) ymMeHmeM camMOCTOSTEIBHO OMPEACNATh IENU ACITENIBHOCTH, IUIAHHUPOBATH, OCYIIECTBISATh, KOHTPOJIUPOBATH WU TPHU
HEOOXOJUMOCTH KOPPEKTUPOBATH CBOK JEATEIIBHOCTh, BBIOMpaTh HambOosiee 3G EKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX M
MO3HABATENIbHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATH WIIH KOPPEKTUPOBATH MPEITIOKEHHBIN aJTOPUTM JISHCTBUI IPH BHITTOJTHEHUU
3ajaHuil ¢ y4E€TOM IOJIy9CHUS HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIIMX; OLIEHWBATh COOTBETCTBHE



IMOJIYYCHHOTI'O PC3yJjibTaTa 3asIBJICHHOM e,
12) YMEHHEM HCIIOJb30BATh U aHAJIM3UPOBATh KOHTCKCTEI, IIpCAjIaracMbIC B YCJIOBUU SaHaHHﬁ.

IHPEAMETHBIE PE3YJIBTATDBI

B coctaBe nmpeIMeTHBIX pe3yJIbTaTOB I10 OCBOCHUIO 00513aTENBHOIO COAEPKaHUs, yCTAHOBIEHHOIO IaHHOM IPUMeEpHOU paboueit
IPOrpaMMOM, BBIAEISAIOT: OCBOCHHbIE OOYyYarOIIMMMCS Hay4dHbIE 3HAHUs, YMEHHUS M CIIOCOOBI NEHCTBUI, crienupuyeckue amis
npeaMeTHONH o0nacTu «XUMUs», BUAbI ACSITEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HaHMS, €r0 MHTEPIIpETALMM, IPE0OPa30BaHUIO U
IPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyalUsX.

[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y O0YUAIOIINXCA CACIYIOIINX YMEHUIA:

1) packpwvieams cmoblci OCHOBHBIX XUMUYECKUX MMOHATUI: aTOM, MOJIEKYJIa, XAMUYECKUN 3JIEMEHT, IPOCTOE BEILECTBO, CJI0KHOE
BEILECTBO, CMECh (OTHOPOJHAS U HEOAHOPOJHAS), BAJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast JI0JII XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBINA 00BEM, OKCHJ, KHCIIOTA,
OCHOBaHHUE, COJIb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETNIEHb OKHCIEHUS, XUMHUYECKas peakuusi, KiacCupuKalus peakuuil: peakuuu
COCIUHEHUSI, PEaKIMU PA3JIOKEHHUs, PEaKIMU 3aMEIEHUs, PeaKkIMu OOMEeHa, 3K30- U SHAOTEPMHUUYECKUE PEaKLUH; TEMI0BOMI
3 (deKT peakuuu; AIp0o aToMa, IEKTPOHHBIN CIOW aToMma, aTOMHasl OpOMUTalb, paJuyC aTomMa, XUMUYECKasl CBs3b, MOJISIpHAs U
HEMOJSIpHAass KOBAJIEHTHasl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PAacTBOp, MaccoBas JOJs BellecTBa (IIPOLIEHTHAs
KOHIIEHTpaLusl) B pacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHM (CM. I. 1) M IPUMEHATH 3TH NOHATHSA NPU ONHUCAHUU
BEIIECTB U UX NPEBPAILCHUN;

3) ucnonvzoeamv XUMUUYECKYIO CUMBOJIMKY JJI COCTABJIEHUS (POPMYJI BELIECTB U YPAaBHEHUN XUMHUECKUX PEAKIINM;

4) onpedensmy BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECJUHEHMSX; CTENEHb OKHCIEHUS 3JEMEHTOB B OMHApHBIX
COCIUHEHUSX; MPUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KiIaccy COEIMHEHUH Mo (opmynaMm; BUJ XUMHUYECKOH CBSI3U
(KoBaJIEeHTHasl M MIOHHAsI) B HEOPTaHUYECKUX COEAMHEHUSX;

5) packpwvisamv cmuica llepuognyeckoro 3akona JI. M. MengeneeBa: J€MOHCTPUPOBATh IMOHUMAHHUE NEPUOINYECKON
3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX NOJIOKEeHHUS B lleprogumyeckoil cucreMe; 3aKOHOB COXPAHEHHSI MacCChI
BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yU€HUsI, 3aKOHa ABOTaJIpo; OMUCHIBATH U XapaKTePU30BaTh TAOJIUUHYIO
dbopmy Ilepuoanueckoit CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB: pa3INyaTh MOHATHUS «TJaBHas moarpynna (A-rpymnmna)» u «rno0ouHas
noarpynna (b-rpynna)», Mansle 1 00JIbIINE TEPUOBL; COOTHOCUTH 0003HAUYEHHUS, KOTOpbIE UMEIOTCS B Tabnuue «llepuonnyeckas
cuctemMa xumuueckux siemeHToB . 1. MeHnzaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XHUMHYECKHX



AJIEMEHTOB (COCTaB M 3apsia Aapa, 00IIee YNCII0 ANEKTPOHOB U PACIPEIEICHHUE UX 110 JIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMUYECKUE DJIEMEHTBHI; HEOPraHUYECKHE BEUIECTBA; XMMUYECKHE peakiuuu (M0 YHUCIy U COCTaBy
YUYaCTBYIOIIUX B PEAKLIUU BEIIECTB, [0 TEMIOBOMY 3(PdeKTy);

7) xapaxmepuzoeams (onucviéams) oOIIUE XUMHUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas OMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

8) npocHo3upoeamsv CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOI'O COCTaBa; BOZMOXXHOCTH MPOTEKAHUS XUMUYECKUX
NpEeBpAIllEHU B PA3JIMYHBIX YCIOBUSIX;

9) 6vluucsAMG OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB; MAaCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA IO
dbopMyIie coeTMHEeHNs; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKINH;

10) npumenssms OCHOBHBIC OIE€pAllMA MBICIUTEILHON JEATEIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMAaTU3allNIo, KiIacCU(UKAIMIO, BBIABICHUE MPUUYMHHO-CICICTBEHHBIX CBSI3€il — JJI1 W3Y4YEHHs] CBOWCTB BEILECTB U
XUMHUYECKUX PEaKIUil; €CTeCTBEHHO-HAYyYHbIE€ METO/bl MO3HAHUS — HAONIO/ICHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peasibHBIM 1 MBICIICHHBIN );

11) cneoosams npaBuiiaM TOJB30BAHUSI XUMHUYECKOW TMOCYyAOH W Ja0OpaTOpHbIM OOOpYIOBaHMEM, a TakXKe IpaBUiiaM
oOpalnieHusi ¢ BEIECTBAaMH B COOTBETCTBUU C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OpPAaTOPHBIX XMMUYECKHX OIBITOB IO
MOJIYYCHUIO M COOMpPAHMIO Ta3000pa3HBbIX BELIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMNpEAEIEHHOU
MacCOBOM J10J€il pacTBOPEHHOrO BELIECTBA; IJIAHUPOBATH M MPOBOAUTH XWMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO
PAcCTBOPOB IIEI0YEH U KUCIOT € MOMOIIbI0 HHAUKATOPOB (JIakMyc, (peHondranent, METUIOPaHX U Jp.)

Y4eOHO-MeTOAMYECKHI KOMILJICKT:

1.0.C. I'abpuensH. YueOnuk xumust 8 kinacca. - Mocksa: Jpoda, 2016r.

2.0.C. I'abpuensn, H.IT. Bocko6oitnukosa, A.B. SlmrykoBa. HactonpHas kaura yuntens. Xumus 8 kinacc - Mocksa: /Ipoda,
2015r.

3.B.I'. IlenucoBa. Xumus. 8 kiacc: nmoypounsle miansl mo yueonuky. O.C. ['abpuensna. - Bonropoa: Yuurens, 2020r.

4.C.B. bouapoBa. Xumus. 8 kiacc: noypounsie miansl o yueonuky O.C. ['abpuensina — Bonropoa: Yuutens — ACT, 2016r.
5.JI.B. Komuccaposa, W.I'. Ilpucsaruna, A.A. KouTponpHbie 1 IpOBEpOUYHbIE PA0OTHI MO XUMHHU. 8 Kilacc — MocKBa: DK3aMeH,
2018r.

6.0.C. I'abpuensy, I1.H. bepeskun, A.A. Yimakosa u p. KoHTpoJsibHBIE U TPOBEpOUYHBIE pab0Thl. Xumus 8 kiacc - Mockaa:
Hpoda, 2018r.

7.P.11. Cypoguera, JI.C. I'yzeit. Xumus. 8 kiacc. Terpanap 115 mpakTHUYECKUX 3aHATUN. - MockBa: [Ipoda, 2016r.




8.0.C. I'abpuensu, A.B. SmrykoBa. Xumusi. 8 kimacc. Pabouas terpans k yueOnuky O.C. ['abpuensna. - Mocksa: [[poda, 2018r.

Ne n/m | KOC Tema ypoka DJIeMeHTBbI COAepPKAHUS Ilnanupyemblie pe3yabTaThl Jdomamne
Tun ypoka € 3aaHue
IIpeameTHbIE JlaboparopHo- |OOopynoBaHnue
NMPaKTH4ecKue
padoThbI
BBenenue.(6 yacoB).
1/1 IIpeamer xumum. XUMUS — HayKa O BEIIECTBAxX, UX 3.1) BemectBo, xumudeckuii | . komnekuuu §1,2
BemecrBa. . @opMUpPOBaHUE | CTPOEHUH, CBOMCTBAX U MPEBPALLICHUSX. | JJIEMEHT. W3IEIUN U3 CTEKJIA,
HOBBIX 3HAHUH. Hab6nronenue, onucanue, usmepenue, |2) [Ipocteie u ciioxHbIC MJ1acTMacc
HKCIIEPUMEHT. BEIIECTBA. Jl.om.Nel
3) ®usuvecKkre CBOMCTBA. CpaBHeHME CBOMCTB
TBEPIBIX
KPUCTAINTUYECKIX
BEILIECTB U
pacTBOpPOB.
2/2 IIpeBpamenne BemecTs. XUMHUYECKHUE SIBIICHHUS, OTIINYHE UX OT | Y. OTIMYaTh XUMHUUECKHUE Jl.om. Ne2 §3
Posib XMHH B KU3HH (bu3nUecKux. peakuuu ot GU3HYECKUX CpaBHeHue
yesoBexka. DopmupoBaHue SIBJICHUM. CKOpOCTH
HOBBIX 3HaHUH. (BIIP) WCTIapEHUs BO/IBI,
OJIEKOJIOHA U
STHJIOBOTO CIIUPTA C
(UIBTPOBANBHOM
Oymaru.
3/3 KpaTkuii ouepk ucropuu Hcropust BO3HUKHOBEHUS U Pa3BUTHS | ATIXUMUS §4
pa3sBUTHA XHMHUH. XUMUHU. POsb pyCCKHX y4EHBIX B .. Mennenees
KoMOuHUpOBaHHBIN YPOK. CTAHOBJICHUW XUMHUYECKON HAYKH. A.M. bytnepoB
4/4 I[lepuoanueckasi cucrema Crpoenue I1. cuctemsl: rpyniisbl, 3. 3HaKu ABaALATH I1.C. §5,
XMMHYECKHX 3JIeMEHTOB MOATPYIIIBI, IEPUOBI, A3bIK XUMUH. XUMHYECKHUX 3JIEMEHTOB. 20 3HaKoB

J. U. MenaeneeBa. 3Haku
XHMHUYECKHUX IJIEMEHTOB.

3HaKU XUMHYECKUX 3JIEMEHTOB.

VY. 1) Onpenensite NoJIOKEHUE
xumMuyeckoro dnemenrta B I1.C.




KomOuHupOBaHHBIH YPOK.

2) Ha3bIBaTh XUMUYECKUE
3JIEMEHTHI.

5/5 Xumnueckue (popmy.ibl. Xumugeckue GopMyibl. 3aKOH 3.1) Onpenenenue §6
OTHocUTeIbHASI aTOMHAsI M | TIOCTOSIHCTBA cocTaBa. KauecTBEHHBIH, |XUMHUECKON (GOpMYIIbI
MOJIEKYJISIPHAST MACCHI. KOJIMYECTBEHHBIN COCTaB BEILIECTBA. BEIECTBA.
KoMOuHUpOBaHHBIN YPOK. OtHoOcHTENbHASA AaTOMHAs U 2) OnpeneneHue 3aKoHa
(BIIP) MOJIEKYJIIpHAsl MacChl. IIOCTOSIHCTBA COCTABaA.
3) [lonuMatp 1 3aUCHIBATH
XUMHUYECKHE (HhOpMYJIbI
BEIIECTB.
4) Onpenensith
NPUHAJIEKHOCTh K IPOCTHIM
WJIU CJIOXKHBIM BEIIECTBAM.
5)CocTaB BelIecTBa.
6/6 Pacuersl mo XuMu4eCKUM Bbruncienrie OTHOCUTENBHON aTOMHOM | Y. BBIUACIUTH MacCOBYIO §6,TeTpann
dopmyaam. Y MOJIEKYJIIPHOW Macchl. MaccoBast JIOJTEO AJIEMEHTa B (hopMyIie
KomOuHMpoBaHHBIN ypOK. JI0JISL DJIEMEHTA B COCIMHEHUH. COECIMHEHUSI.
(BITP)
Temal. AToMbI XMMHUYeCKHUX 3JIeMeHTOB (12+1p=134acoB)
1/7 OcHoOBHbBIE CBeJIeHUS O Ctpoenue aToma: siapo (MPOTOHBI, Y. dbusnueckuil CMbICT Jl.om.Ne3 §7
CTPOEHHHU ATOMOB. HEUTPOHBI), DIIEKTPOHBI. MOPSIAKOBOTO HOMEPA MonenupoBanue
DopMUPOBAHHUE HOBBIX JJIEMEHTA. MPUHLIMIA JEACTBUS
sHanuil. (BIIP) CKaHHMPYIOIIETO
MHUKPOCKOTIA.
2/8 HN3meHnenus B coctaBe siiep |30TONBI, XMMUYECKUI IIEMEHT. 3. onpesiesieHNe MOHATHS §8
aTOMOB XUMHYECKHX «XUMHYECKHH JIIEMEHT
3JjieMeHTOB. U30TOMBI.
KomOuHupOBaHHBIH YPOK.
3/9 CTtpoeHue 31eKTPOHHBIX CtpoeHnue a1eKTpoHHbIX 000104ek 20 | VY. 1) dusznueckuii cMbICT §9
000/104€K aTOMOB. AJIEMEHTOB. MOPSIAIKOBOTO HOMEpPA, TPYTIIbL,
4/10 DopMUPOBaHHE HOBBIX nepuoa.




3HaHui. (BIIP)

2)COCTaBJIATh CXEMBI CTPOEHUS
aToMOB 20 3JIEMEHTOB.

5/11 HN3meHeHnne ynciaa I1. 3aK0H ¥ 1. cucTeMa CTPOCHHUE: 3. popmynuposka I1. 3akoHa. §10
3JIEKTPOHOB HA BHENIHEM TPYIIIBL, IOATPYIIIIBL. Y. 1)3akoHOMEpHOCTH cTp61-63
IHEPreTH4YeCKOM YPOBHE U3MEHEHUS CBOMCTB
aTOMOB XHUMHUYECKUX 3JIEMEHTOB B IpeJIesiax MaJlbIX
3J1€eMEHTOB. MIEPUOOB TJIABHBIX MOATPYIII.

KoMOuHUpOBaHHBIN YPOK. 2)1aBaTh XapaKTEPUCTUKY
HIIEMEHTA.
6/12 Honnasi xumuueckasi cBsizb. | CTpoeHHe MOJIEKyl. XUMHUYECKas 3. onpejenenye MOHIATHIA: §10
KoMOuHUpOBaHHBIN YPOK. CBsI3b. MloHHas CBS3b. «XHMHUYECKAs CBA3bY, KMOHY, cTp64-66
«UOHHAS CBSI3bY.
7/13 KoMOuHUpOBaHHBIN YPOK. VY. onpenensaTe HOHHYIO CBS3b
B COCTUHEHUSIX.

8/14 KoBasnenTHnasi HenoJisipHasi | KoBaneHTHas HENoJsIpHAs CBS3b. VY. onpenensaTh KOBAJICHTHYIO §11
XUMHYecKas CBA3b. HETOJISIPHYIO CBS3h B
KoMOuHUpOBaHHBIN YPOK. COCUHEHHUSIX.

9/15 DJIEKTPOOTPHIATEIBHOCTD. | KoBaleHTHas nonspHas Xxumu4ueckass | Y. ONpenessiTh TUII CBA3H. JI. om. Ne4 §12
KoBajenTHasi noysipHast CBSI3b, AJIEKTPOOTPULIATENILHOCTD, Wzrotosnenue
XUMHYecKas CBA3b. BAJICHTHOCTb. MOJIeJIeH MOJIEKYT
KoMOuHUpOBaHHBIN YPOK. OMHAPHBIX

COEMHEHHUI.
10/16 MeTtaimueckas Merannnueckas CBA3b. 3. 1) onpenenenue §13
XHMHYecKas CBA3b. METAIITMYECKOMN CBSI3H,
KoMOuHUpOBaHHBIN YPOK. 2) HaXOAWTh YEPTHI CXOJICTBA
U pa3any4us €€ C KOBAJICHTHOU
Y MOHHOM CBSI3BIO.
11/17 O0600menue u Mertannsl 1 HemeTauibl. Buasl §10-13

cHCTeMAaTH3anus 3HAHUH 00
3JIEeMEHTAX: MeTALJIaX U
HeMeTaJL1axX, 0 BUAAX

XUMHUYECKOH CBA3H.




XHMHYECKOH CBSI3H.
Ypok 06o6mIaronero
MOBTOPEHHUSL.
12/18 |1.1 KonTposbHnas paGora Nel "CtpoeHue aToMa, BUABI XMMUYECKON §10-13
1.2.1 |mo Teme «ATOMBI CBSI3H.
1.3 XMMHYECKHX 3JIeMEHTOB.
YPOK KOHTPOJIS 3HAHUM.
13/19 AHaJIU3 KOHTPOJILHOI
padoThI.
Tema 2. IIpocTeie BemecTBa (9 4acoB).
1/20 IIpocThle BenecTBa — O6mue ¢puznyeckue cBocTBa 3. 1) obmue pusznueckue Jl.om.Ne5 [Mudposas §14
MeTaJLTbl. CTpoeHHE aTOMOB. MeTalmnaeckast CBOIICTBA. O3HaKOMJICHHE C naboparopus
N3ydeHue HOBOro MaTepuara. | CBsA3b. XapaKTEPUCTHKA MTOJIOKEHUE 2)XapaKTepu30BaTh CBSI3b KOJIJIEKIIUEH Releon ¢
METAIIJIOB B MEPUOUIECKON CUCTEME. |MEXAY COCTAaBOM, CTPOSHHUEM |METaJlIOB. JTATYNKOM
Y CBOMCTBAMH. BBICOKOM
TEMIEPATYPHI.
2/21 IIpocTbie BemecTBa — ®u3nyecKue CBOMCTBAa HEMETAIIOB. ¥. 1)xapaktepu3oBaTh JL.om.Ne6 §15 cTp85-
HEMeTAJLJIbI. Crtpoenue atomoB. KoBasieHTHas CBSI3b. | (pU3MUecKre CBOMCTBA O3HakoOMIJIEHHE C 88
N3ydenune HOBOro Matepuaia. | XapakTepUCTUKA MOJ0KECHUS HEMETaJJIOB. KOJIJIEKIIUEH
HEMETAJUIOB B MEPHOUICCKON 2)xapaKTepru30BaTh CBS3b HEMETAIIJIOB.
CUCTEME. MEX]ly COCTaBOM, CTPOECHUEM
Y CBOMCTBaMH HEMETAJLIIOB.
3/22 AJL1oTponusi. Amnotponus docdopa, yriaepoaa, 3. onpenenenue amnorponuu. |Jl. o30HaTopa §15 cTp88-
N3ydyeHne HOBOro Marepuasa. | KUCI0po/a, 0J0Ba. 91
4/23 KoJsau4yecTBO BeniecTna. KommuecTBo BemecTBa. MoIIb. 3. onpesiesieHUE MOHATHIA: §16
Moasipaas macca. Momnspnas macca. «Momby», «MosspHas Macca.
KoMOuHUpOBaHHBIN YPOK.
(BITP)
5/24 Pemenue 3a1a4 no reme Y. 1)BbIUUCHATH MOJISIPHYIO §16,TeTpanp

«Koan4yecTBO BeliecTna.

maccy o popmysie.




MoasipHas Mmaccay».

2)4uCIo YacTull Mo

KoMOuHUpOBaHHBIN YPOK. KOJINYECTBY.
6/25 Moasipablii 00beM ra3os. MounsipHbIii 00BEM Ta30B. 3. onpenenenre MOJISIPHOTO §17
KoMOuHUpOBaHHBIN YPOK. 0o0bemMa razos.
Y. 1)ymMeTh BBIYHCIATH 00BEM
ra3a 1o KOJH4ecTBY.
2)maccy oobema.
3)4nCI0 MOJIEKYII.
7/26 Pemenue 3agau ¢ Pewenne 3ana4 ¢ UCIOJIb30BaHUEM CoBepiIeHCTBOBaTh YMEHUE B §17
HCIOJIb30BAHHEM MOHATHI: |OHATHI: «KOJUYECTBO BEIIECTBAY, pElIeHNH 3a]1a4.
KOJIM4eCTBO BelllecTBa, «MOJISIPHBIN 00beM», «0O0beMHast
NMOCTOSTHHAsI ABOTa/IPo, Maccay, «IOCTOSTHHAsE ABOTaIpoO».
MOJIsIpHasl Macca,
MOJISIPHBII 00BEM ra3os.
Ypox — ynpaxkuenue. (BIIP)
827 O0001meHue n Pemenne 3a1a4d mo moHATHAM: §14-17
CHCTeMATH3AIUs 3HAHUI MO | KKOJIMYECTBO BEILIECTBA», «MOJISIPHAS
Teme «IIpocThie BemecTBa». |Macca», «MOJSPHBIA 00BEM).
Ypoxk 060611aromnero
MOBTOPEHHUSL.
9/28 1.1 KontpoabHas padora Ne2
1.2 no reme «IIpocrsbie
1.2.2 |BemecTBay.
YPOK KOHTPOJIA.
Tema 3. CoequHeHUsT XUMHYeCKHUX 3J1eMeHTOB (16+3=19 yacoB)
1/29 CreneHb OKHUCIEHHS. [Monstue C.O. CocraBnenne popmyn | Y. 1)onpenensts C.O. §18

Ypox 00BbSICHEHHS HOBOTO
MaTepuana.

o C.O.

3JIEMEHTOB B OMHAPHBIX
COCIIMHEHUSX.
2)cocTaBisATh (POPMYIIBI
OMHApHBIX COCAMHEHUH 11O
u3BectHOM C.O.




2/30 bunapHble coenHeHU: OcHoBHBIE KJIacCchl OMHAPHBIX VY. 1) onpenenarsb JI. om. Ne7 §19
OKCH/IBI U JIeTy4ne COETMHEHUI: OKCHJIbI, THIPHUIBI. MPUHA]JIKHOCTD BelecTBa K | O3HaKOMJICHHE C
BOJOPO/IHbIE COeTMHEHHUSI. KJIacCy OKCHJIOB. KOJUTeKIUeH
KoMOuHUpOBaHHEIN YPOK. 2)cocTaBisTh (POPMYIIBI OKCHJIOB.
OKCHU/IOB. JI. om. Ne§ Hudposas
3)Ha3bIBaTh UX. O3zHakomiieHHE cO  |TabopaTopus
CBOMCTBAMH Releon ¢
aMMHaKa. natyukom pH
3/31 BunapHble coeMHeHUA Cocrasnenue hopMyl OMHAPHBIX VY. 1) onpenenarsb §19
XJIOpH/BL, CYJIb(UIbI. COCIMHEHUH. MIPUHA]JICKHOCTD BEIIECTBA K
KoMOuHUpOBaHHBIN YPOK. KJIACCY OKCHUJIOB, XJIOPUJIOB U
T. 1.
2)HOMEHKJIaTypa OMHApHBIX
COCIMHECHUM.
4/32 OcHoBaHusl. CocraB, HOMEHKJIATYpa, Y. l)onpenenarsb Jl.om.Ne9 [Mudposas §20
KomOuHMpOBaHHBIH YPOK. KJaccuuKanus. IIPUHAJJIEKHOCTD K KJ1accy KauecTBeHHas nabopaTopus
OCHOBaHHUH. peakuus Ha Releon ¢
2)cocTaBisATh (HOPMYIIbI YIJIEKUCIIBIN Tas3. natyukoMm pH
OCHOBaHUM.
3. 1)kauecTBEHHYIO PEAKIUIO
Ha YIJICKUCIIBIN Ta3.
2)Ka4yeCTBEHHYIO PEaKIIHIO Ha
IEJI0Yb.
5/33 Kucaorsl. Kiacc nHeoprannyeckux coennHeHuii — | Y. 1)onpenensrsb JI. on.Ne10 §21,popmy
KoMOuHUpOBaHHBIN YPOK. KHUCJIOTBI. MpUHAUISKHOCTE BemecTB K |Onpenenenne pH | L{udposas JIbI
KJIaccy KHUCIOT. pacTBOpOB nabopaTopus | KHCIOT.
3. 1)dbopmynbl 1 Ha3BaHUS KUCJIOTHI, ménoun u |Releon ¢
KHUCIIOT. BOJIBIL. natyukoMm pH
2)kauecTBeHHYIO peakuuio Ha |JI. om. Nell

KHCJIOTHI.

Omnpenenenne pH
JMMOHHOTO H

s10JIOYHOT'O COKOB Ha

Cp€3€ MI0a0B.




6/34 Coun, cocraBiienue popmy.r. | Kinacc Heoprannueckux coequHeHuii — | Y. 1)onpenensats JI. om. Nel2 Hudposas §22

YPOK npakTUKyM. COJIH. MPUHAJJIKHOCTD BeeCTB K | O3HaKOMJICHHE C naboparopus
KJIacCy COJIEH. KoJIIeKIe coneil. |Releon ¢ BBIY4YHUTH
7/35 Coau, HOMEeHKJIaTypa. 2) cocTaBusATh GOPMYIIbI JATIYNKOM Ha3BaHUS
KomOuHupOBaHHBIH YPOK. coJiei. TeMIeparypbl/ | cosei
3)Ha3bIBaTh (HOPMYJIIBI COJICH. JATIYNKOM
BBICOKOM
TEMIEPaTypHI.

8/36 Kpucranauueckue AMop(dHBIE U KPUCTATUTUYECKUE Y. onpenensate no coiictBam | JI. om. Nel3 §23
pelmeTKu. YPOoK n3yueHust BemecTBa. CBONCTBA BEILIECTBA C BEIIIECTBA THUII O3HakoMIIeHHE C
HOBOT'0O MaTepuara. Pa3HBIM TUIIOM KPUCTAJUTMYECKUX KPUCTAIJIMYECKON PEHIeTKU U | KOJUIeKInen

PEIIETOK. HA000POT. BEIIIECTB C pa3HbIM
TUTIOM
KPUCTAIUIMYECKOMN
pEETKMN.
Nsrorosnenue
MoJeen
KPUCTAITNIECKIX
pEUIETOK.

9/37 Yucrble BenecTBa U cMecu. | YucTele BeniecTBa U CMECH. 3. Crioco0sl pazneneHus Jl.on.Ne14 Hudposas §24
Ypox 00BbSICHEHHS HOBOTO [Ipuponnsie cmecu. Paznenenne cMeceil. O3HakomIIeHUE C nabopaTopus
matepuana. (BITP) CMeceil. obpasiom ropuoit  |Releon ¢

MOPO/IBI. JaTYNKOM
AIIEKTPOIPOBOT
HOCTH.

10/38 MaccoBasi 1 00beMHasi 10,14 | PacueTsl ¢ ucnosib30BaHMEM MaTepuana | Y. Beruuciste MaccoByo §25
KOMIIOHEHTOB CMeCH «MaccoBas A0JIsD. JIOJTIO BEIIIECTBA B PACTBOPE.

(pactBoOpa).
KoMOuHUpOBaHHBIHN YPOK.

11/39 Penrenue 3aga4 Ha Pacuersl ¢ Hcoap30BaHUEM TTOHATUS §25
MAacCcoOBYIO 10J110. «1OJIS.

12/40 Pemrenue 3aga4 Ha




13/41

00bEeMHBIE 10JTH
KOMIIOHEHTOB B CMECH.
Penienue 3agau Ha
MAaccoOBBI€ 10JIM BelllecTBa B
pactBope. (BIIP)

14/42

O0001mIeHue N
cUCTeMaTH3alMs 3HAHUH 10
TeMme «CoequHeHus
XHMHYECKHX 2JIEMEHTOBY.
Ypok 060011aro1ero
MTOBTOPEHUS.

[ToaroToBKa K KOHTPOJILHOM padoTe.

§18-25

15/43

1.4
1.5
1.6

KonTtpoabnas pabora Ne3
0 TEMeE

«CoennHeHUs1 XUMHYECKHX
3J1eMEHTOB.

YPOK KOHTPOJIA.

16/44

XUMHYECKHI TPAKTHKYM
Nel.

IIpocreiimme onepanmuu ¢
BeleCTBOM.

IIpakTnueckas padoraNel
«ITpaBuiia TEXHUKH
0e301acHOCTH IpU paboTe B
XUMUYECKOH 1abopaTopum»
(dacts mepBas) (BIIP)

[IpaBuna 6€30mMacHOCTH.

3. IIpaBuia 6e30mMacHOCTH NIPU
paboTe B MIKOJILHOM
nabopaTopuu.

ctp198-
199

17/45

IIpakTnyeckas padora Nel
«[Ipuémsbl obpareHus ¢
1a60paTOPHBIM
000pyIOBaHUEM.

(dactp BTOpas) (BIIP)

JlaGopaTopHas mocyaa u
obopymnoBanue. CnupToBKa.

VY. O6pamarbcs ¢
1a00paTOPHBIM
000pyI0BaHUEM U C
XAMHYECKOU MOCYAOM.

ctpl99-
204

18/46

IIpakTnueckas padora Ne2

duznyeckre 1 XUMUUYECKHUE SIBICHUS

Y. onpenensath GU3NUECKUE U

Hudposas

cTp204-




«Habmronenue 3a IIPY TOPEHUH CBEYH. XUMHUYECKHE SBICHHUS. naboparopuss {205
W3MEHEHUSIMU, Releon ¢
POUCXOISAIINMU C TOPSIIEH JTaTYUKOM
CBEYOH, M UX OMHCAHUE. TeMIeparypbl/
JTaTYUKOM
BBICOKOM
TEMIIepaTyphl.

19/47 IIpakTuyeckasi pa6ora NeS |IIpurorosieHnue pacTBopa ¢ 3a1aHHON | Y. ['OTOBUTH pacTBOpHI C cTp209
«IIpurorosieHue pactsopa MacCcOBOM JOJIEH. 3a1aHHON KOHILICHTPALIUEH.
caxapa U pacuér ero
MacCOBOM JI0JIU B pacTBOPEM.

Tema 4. U3meHnenus, npoucxoasiue ¢ Bemecrsamu (15 yacos)

1/48 du3nveckue siBJIEHUsI. Ounctka nutbeBoi Bobl. [leperonka [udposas §26
Paznenenue cmeceii. HedTH. Paznenenue cmeceit. 3. Crioco0sl pazneneHus nabopaTtopus
KoMOuHUpOBaHHBIN YPOK. cMmecei Releon ¢

2/49 (BITP) JaTYNKaMU
IIpakTnyeckas padbora Ne3 . MYTHOCTH U cTp205-
«AHaIu3 MOYBHI U BOJBD». Y. OGpamarbcs ¢ ONTUYECKOM 207

1a60paTOPHBIM MJIOTHOCTH;

o0opymoBaHuEM. JTATYNKOM
3JIEKTPOIPOBOA
HOCTH.

3/50 XHMHYeCKHe peaKkuuu. Xumnueckue sBineHus. [Ipuznaku u 3. Npu3HaKU XMMHUYECKHUX Hudposas §27
YcaoBusi M NPU3HAKH YCIIOBHS XMMUYECKHUX peaKIuil. peakuuii U yCciaoBUs naboparopus
NPOTEKAHUS] XMMHYECKHX NPOTEKaHUA IK30- U Releon ¢
peakuuii. SHJIOTEPMUYECKUX PEAKIIUH. NATYAKOM
KomOuHupoBaHHBIH YPOK. TeMIeparypbl/
(BITP) JaTYUKOM

BBICOKOM
TEMIEPaTypHI.
4/51 3akoH coxpaHeHusi Mmaccbl | KonnuectBeHHas cropoHa xuMudeckux | Y. CocTaBisaTh npocTeiine §28




BeIIeCTB. peakuuii. [londarue o xumuueckom YPaBHEHHS. cTpl60-
KomOuHMpOBaHHBIN YPOK. ypaBHeHuu. MHaekc, koahpuimenrT. 3. 3aK0H COXpaHEHUS MACCHI 162
BEILIECTB, poJib M.B.
JlomoHOCOBa.

5/52 XuMH4YecKue ypaBHeHHUl. YpaBHEHHMS U CX€Ma XUMUYECKOU Y. CocTaBniaTh ypaBHEHHUS §28
VYpok u3ydeHust HOBOTO peaKuum. peaKuuii. ctpl62-
MaTepuaia. 3. Onpenenenune «XUMHUYECKON 166

peakuumn»

6/53 Peakuuu pasiioskeHusl. Knaccudpukanust xumudeckux peakiuii | Y. CocTaBisITh ypaBHEHHS §30
IlousiTHE 0 CKOpPOCTH 0 YUCITY ¥ COCTaBY UCXOJSIINX U peakuuii JAHHOTO THIIA.

XHMHMYECKOH peakuuu 1 oOpa3yromuxcs Bemiects. [lonstue
karaau3zaropax.(BIIP) o0BeMa peakiuu, KaTaau3aTopa.
KoMOuHUpOBaHHBIN YPOK.

7/54 Peakunu coefuHenus. Knaccudukanust xumudecknx peakiuii | Y. 1) oTnugarh peakiuu JI. om. Nel5 §31
Lenouyku nepexonos. M0 YUCITY HUCXOIALIUX U coeuHEeHus oT Apyrux tumnos. |[IpokanuBanue
KoMOuHMpOBaHHBII YPOK. 00pa3yromxcs BEIIECTB. 2)COCTaBIIATh YPAaBHECHHUS MeH B IITAMEHU
(BITP) Karanutnueckue peakiuu. peaKIuii. CIIUPTOBKHU.

8/55 Peakum 3amemenust. Pan | Knaccudukarnms xumudeckux peakiuit | Y. 1) ommmuaTh peakiuu JI. om. Nel6 Hudposas §32
AKTHBHOCTH METAJLJIOB. 10 YUCIIY U COCTaBY UCXOIHBIX U 3aMelIeHHUS. 3ameleHue Meu B | J1abopaTtopust
KoMOuHMpOBaHHBII YPOK. 00pa3yromMXCs BEMIECTB. Y CIIOBUS 2)COCTaBIATh YpaBHEHUS pactBope cynbdara |Releon ¢
(BITP) TEUECHUS. peaKIuii. MeIH 2 JKeJIE30M. JTaTINKOM

3)UCnonabp30BaTh PAJl AIEKTPOIIPOBOL
HaAIPSDKEHUS. HOCTH.
3. yCloBUs TEUEHUS PEAKLIUH.
9/56 Peakiun oomena. IlpaBuno |Knaccudukanus peakumii mo yuciny v | Y. 1)oTaudars peakuu §33
Beprouute. COCTaBY MCXO/JHBIX U 00pa3yromuxcs |oOMeHa.
KoMOuHUpOBaHHBIN YPOK. BEILIECTB. 2)COCTaBIATh YpaBHEHUS
(BITP) peakiuii.3) BO3MOXKHOCTh
MIPOTEKAHUS PEaKInii OOMeHa.
10/57 Pacyersl 10 XUMHYECKUM Pewienne 3ana4 Ha HaXOXKIAEHUE Y. 1)BbuncaATH Maccy, §29

YPABHEHHAAM.

KOJIMYECTBA, MacChl, 00beMa

00BEM, KOJIMUECTBO OJHOIO U3




11/58

KomOuHupOBaHHBIH YPOK.

IPOJAYKTOB PEAKIUH.

IPOJYKTOB PEAKIUH.

12/59

Tunbl XUMHYECKUX PeaKuuid
Ha NpUMepe CBOMCTB BOABI.
IHonsiTve o ruaposM3e.
KomOuHMpOBaHHBIH YPOK.

XUMHYECKHUE CBOUCTBA BOALI. THUIIEI
XAMHUYECKHUX PEaAKLUM.

V. l)cocTaBnarh ypaBHCHH
peakLui, XapakTepU3yOIUX
XMMHYECKHE CBOMCTBA BOJIBL.
2)onpenensTh TUIIbI peaKLUi.

§34

13/60

O0001mIeHue N
cUCTeMaTH3alMs 3HAHUH 110
Teme «3meHeHus,
npoucxoasiume ¢
BellleCTBaMM».

Ypoxk 06061mIaromiero
MMOBTOPEHMUS.

§26-34

14/61

2.1
2.2

KonTpoabsHnas padora Ne4
no teme «A3MeHeHuUs,
npoucxoasiue ¢
BelleCTBAMI

Ypok KOHTpOJISL.

15/62

IIpakTnueckas padora Ne4
«IIpu3HaKy XUMHYECKUX
peaKLHity.

YpoK KOHTpOJISL.

3. [Ipu3Haku NpoOXOKIAECHUS
XUMHYECKHUX PEaKIUM.
IIpaBuna T.b.

Hudposas
nabopaTopus

Releon ¢
natyukom pH

ctp207-
208

Tema 6. PacTBopenue.

PacTrBopsl. Peakniuu mnoHHOT0 00MeHa

U OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakun.(22+8=30uacoB)

1/63

PacTrBopenue kak (pu3nuKoO-
XHMHYECKHH mpouecc.
Ypok 00BICHEHHS HOBOTO.

PactBops1. I'unpats!.
Kpucrannoruapatsel. Temnossie
SBJICHUS TIPU PACTBOPEHUH.

§35Vmp.1-

2/64

PacTBOopuMOCTD BelecTB B
Boje. Tunbl pacTBOpoB.
KomOuHupoBaHHBIH ypOK.

3aBUCHUMOCTb PaCTBOPUMOCTH OT
temnepaTrypbl. Kpusbie
PACTBOPUMOCTH,; HACBIIIICHHBLIC,
HEHACBHIIICHHbIE, TIEPEHACHIIIICHHBIE
PacTBOPBI.

3. 4TO Tako€ pacTBOPUMOCTb.
Y. onpenensats pacCTBOPUMOCTh
110 KPUBOM pacTBOPUMOCTH.

Hudposas
nabopaTopus

Releon ¢
JaTYNKOM
TEMIIepaTyphl/ 1t
aTYNKOM

§35
Vnp.3-6




BBICOKOU

TEMIEPaTypHI.
3/65 DJIEKTPOJIUTHYECKAS DNEKTPOIUTH M HEIJICKTPOJIHUTEHI. 3. 1)ompenencuue Hudposas §36
4/66 AU CCOLUAIUA. DIIEKTPONUTHYECKAS «ONEKTPOIUT» U nabopatopust | Ymp.2-5
KomOuHupOBaHHBIH YPOK. JIMCCOIMALINS ,CUJIbHBIE U cllabble «Heanexrponur, Releon ¢
3JIEKTPOJIHUTHI. «DQneKTponuTudecKas JaTYNKOM

JTUCCOLIAAITUSD). AIIEKTPOTIPOBO]T

2)CYITHOCTH MpoIiecca HOCTH.

JTUCCOLIMAIUH.

5/67 OcCHOBHBIE T0JI0OKEHH S Honel, cBOMCTBA; KATHOHBI, AHUOHHEI, 3. OCHOBHBIE IOJI0KEHHUS §37

TEOPHUHM JIEeKTPOJIUTHUYECKOI | IPOCThIE, CI0KHbIE THApaTupoBanHbie | T.0./1.
AUCCOLMAINH. Y HETUPATUPOBAHHBIC HOHBI.
KoMOuHUpOBaHHBIN YPOK.
6/68 Couu, OCHOBaHMSI, KHCJIOTBI | DJIEKTPOJIUTUYECKAS TUCCOIUALUS 3. OnpenenexHue KUCIOT, §37
7/69 B cBeTe TI/I. coJjiei, OCHOBaHUM KHCIIOT. cojel, memnoueit B ceere TO/I.
KomOuHupoBaHHBIH YPOK. [ToHrMaTh CyIIHOCTS.
Y. CocTaBisiTh ypaBHEHUS
JTUCCOLIAIIY.

8/70 HoHHble ypaBHEHHUSI. Peakuuu nonsoro oOMeHa. ¥. l)cocraBnsate ypaBHenus  |JI. om. Nel7 [Mudposas §38
KomOuHupOBaHHBIH YPOK. peaxIfii HOHHOTro OOMeHa. B3aumoneiictBue | nmaboparopust
(BITP) 2)ompeaenuTh BO3MOXKHOCTh | pacTBOpOB xJyopuaa |Releon ¢

MPOTEKAHUS PEAKITHIA. HATpUS U HUTpATa | IaTYUKOM
cepebpa. 3JIEKTPOIPOBOA
HOCTH.

9/71 Ynpaxknenusi B Peakuuu nonnoro oOMeHa. ¥. l)cocraBnsate ypaBHenus  |JI. om. Nel8 [Mudposas §38
COCTABJICHUM YPAaBHEHUH MOHHOTO OOMEHa. [Tonyuenue naboparopus
peaxkumii. 2)IOHUMATDh UX CYIIHOCTb. HEPacCTBOPUMOTO Releon ¢
Ypok — ympaxHeHHUS. 3)ompenensts BO3MOXXHOCTh | THIPOKCHIA U naTaukoM pH

MPOTEKAHUs PEaKIUA HOHHOTO | B3aUMOJCHCTBUE
oOMeHa. €ro C KUCIIOTaMH.
10/72 Kucaorsl, nx Knaccudukanus KuciaoT u cBoicTBa 3. knaccudukanus u coiicrsa | JI. om. Nel9 [Mudposas §39




KJIaccupukaums u
CBOJliCTBAa.

KomOuHupOBaHHBIH YPOK.

(BIIP)

KHUCJIOT.

KHCJIOT.
VY. cocTaBisiTh ypaBHEHUS
peakui B MOJIEKYJISIPHOM U
MOHHOM BUJIE.

BiaumopeiicTBue
KHCJIOT C
OCHOBaHUSIMHU.

JI. om. Ne20
BiaumopeiicTBue
KHCJIOT C OKCHJaMU
METaJIJIOB.

JI. om. Ne21
BiaumopeiicTBue
KHCJIIOT C
METaJlIaMH.

JI. om. Ne22
BsaumogeiicTBue
KHCJIOT C COJISIMH.

nabopaTopus
Releon ¢
naryukom pH

11/73
12/74

OcHoBaHusl, HX
KJIaccupukanms u
CBOJCTBA.

KomOuHupOBaHHBIH YPOK.

Knaccudukanust ocHoBaHuii 1
cBoiicTBa B cBeTe TOJ]

3. 1)kmaccudukamms
OCHOBaHUM.

2)XHMHYECKHE CBOMCTRA.

Y. cocTaBisATh ypaBHEHUS
peakuuii B MOJIEKYJISIPHOM U
MOHHOM BHJIE.

JI. om. Ne23
BiaumopeiicTBue
IIeI0YeH ¢
KHCJIOTaMHU.

JI. om. Ne24
BiaumopeiicTBue
IIeI0YeH ¢
OKCHJIaMH
HEMETAJIJIOB.

JI. om. Ne25
BsaumogeiictBue
IIeJo4Yeii ¢ COJISIMU.
JI. om. Ne26
[Tonyuyenue u
CBOICTBa
HEPaCTBOPHUMBIX
OCHOBaHHIA.

[udposas
nabopaTtopus

Releon ¢
naryukom pH

§40

13/75

Oxcuaspl, ux
KJIaccupuraums u

Knaccudukanus, coctaB OKCHIOB, UX
XHMUYCCKHE CBOMCTBa B cBeTe TO/I.

3. knaccudukanus u
XUMHYECKHE CBOUCTBA

JI. om. Ne27
B3aumonaelicTBue

[udposas
nabopaTtopus

§41




14/76 CBOJiCTBA. OKCHU/IOB. OCHOBHBIX OKCHI0B |Releon ¢
KoMOuHUpOBaHHBIN YPOK. Y. cocTaBisiTh ypaBHEHUS C KHCJIOTaMH. natyukom pH
(BITP) peakiuii. JI. om. Ne28
BsaumogeiicTBue
OCHOBHBIX OKCHJIOB
C BOJOM.
JI. om. Ne29
BsaumogeiicTBue
KHCIIOTHBIX OKCHJIOB
C IIeJI0YaMH.
JI. om. Ne30
B3anmoneiicteue
KHCIIOTHBIX OKCHJIOB
C BOJOM.
15/77 Coun, ux kiaaccupukanus u | Onpenenenue coneil, ux aucconuanus. |3. kinaccudukams, JI. om. Ne31 [udposas 8§42
CBOJCTBA. OcoOeHHOCTH peakluii ¢ MeTaJulaMH, | XMMHYECKHE CBOHCTBA B3aumopeiicteue nabopaTopus
16/78 KomOuHMpOBaHHBIN YPOK. KHCJIOTAMH, COJISIMH, IIET0YaMHU. CPETHHUX COJICH. coJelt ¢ kucimotamu. |Releon ¢
(BIIP) (pabota ¢ Tabnuuei pacTBOPUMOCTH) | Y. COCTABIATh YPAaBHEHHS JI. om. Ne32 nataukoM pH u
peaKkuus B MOJIEKYISIPHOM, BsaumogeiicTBue NAaTYAKOM
MOHHOM BHJIE. COJIEH C IIeNIoYaMu. |3JIEKTPOIPOBO]
JI. om. Ne33 HOCTH.
B3anmoneiicteue
COJIEH C COJIAIMH.
JI. om. Ne34
BsaumogeiictBue
pPacTBOPOB COJIEH C
MeTaJlJIaMH.
17/79 I'eneTn4eckas cBsA3b MexkAy | XMMUYECKHUE CBOMCTBA KUCIIOT, Y. cocraBnsTh ypaBHEHUS B §43
KJIACCAMHU HEOPTraHUYeCKUX |OCHOBAaHUU, OKCHIOB, COJIEH. MOJIEKYJISIPHOM Y HOHHOM
BeIEeCTB. BUJIAX.
KomOuHMpOBaHHBIN YPOK.
18/80 IIpakTuueckas pad6ora Ne6 |OCoOCHHOCTH MOHHBIX PEAKITH. Y. paborats ¢ 1abopaTOPHBIM ctp270-
«HoHHBIE peakuumn». o0opysoBaHUEM U 272




YPOK KOHTPOJIS.

peaKkTHBaMHU.
3. mpaBuia T.b.

19/81 IIpakTnyeckas padora Ne7 |YcioBus NpOTEKAaHUS PEAKIIUM. 3. 1) npasuna T.b. cTp273
«YCJIOBUSA NIPOTEKAHMS 2) ycnoBus NpOTEKaHUs
XHUMHMYECKHUX pPeaKuui peaKLHuii.
Me:KI1y pacTBOpaMu
3JIEKTPOJIUTOB 10 KOHIIA».
Ypok KOHTpPOJIA.
20/82 IIpakTnyeckas padora Ne§ | Xumuueckue cBONCTBA KJIacCOB 3. npaBuia TEXHUKU Hudposas cTp274
«CBoiicTBa KHCJIOT, HEOPraHUYECKUX COEANHEHUN. 0€30MMacHOCTH MPH padoTe C naboparopus
OCHOBaHHUI, OKCHIOB 1 pEaKkTUBaMHU. Releon ¢
coste». natyukoM pH u
Ypok KOHTpOJISL. JaTYUKOM
AIIEKTPONPOBOJL
HOCTH.
21/83 IpakTnyeckas padora Ne9 | Xumuueckue cBONCTBA 3. npaBuia TEXHUKU cTp275
«Pemenne HEOPraHWYECKUX COETMHECHUI. 0e30macHOCTH Mpu padoTe ¢
IKCIEPUMEHTAIBHBIX pEeaKTUBaMHU.
3aga4». YPOK KOHTPOJIS.
22/84 O6o01eHue u Pemenue 3agau. [lonroroska k 3. cBOIICTBA KHCIIOT,
cHCTeMaTH3alusl 3HAHWIA MO0 | KOHTPOJIbHOM pabdoTe. OCHOBaHUH, COJIEH, OKCUIIOB.
TeMe: «PacTtBopenue. Y. pemars 3a1a4u 10
PacTBopsbl. Peaknun YPaBHEHUIO PEAKLIMU U
HOHHOTro o0MeHa u OBP». CBOICTBa PaCTBOPOB.
Ypoxk 06061m1aromero
MOBTOPEHHSI.
23/85 |2.3 KontpoabHas padora Ne5
2.4 o teme «PacTBopenue.
2.5 PacTBopbl. Peakuuu
3.2.1 |moHHOrO
3.2.2 |oomena u OBP».
3.2.3 | YpoK KOHTpOJIS.
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24/86 OxucanTeabHO- Knaccudukanus peakiuii mo 3. onpenenenye NOHATHN [udposas §44
BOCCTAHOBHTEJILHBIE u3meHeHussM C.O. XUMHUYECKUX «OKHUCTTUTEIbY, naboparopus
25/87 peakuum. 9JIEMEHTOB OKHCIIUTEIIb, «BOCCTAaHOBHUTEIIbY, Releon ¢
Ypok 00BSICHEHUS HOBOTO. BOCCTaHOBUTENb. OKHCIICHUE U «OKHCTICHHEY, TATYNKOM
BOCCTAHOBJICHHE. «BOCCTaHOBJICHUEY. OKHUCJIUTEIHHO-
Y. onpenensTh OKUCIUTENb, BOCCTaHOBUTEI
BOCCTaHOBUTEIb, OTJINYATh BHOTO
OKHUCJIUTEITHHO- MOTEHIIMANA.
BOCCTaHOBUTEJIbHBIE PEAKIIHH
OT Jpyrux TUMNOB. PaccTaBisiTh
KOd(PHUITUEHTHI METOIOM
3JIEKTPOHHOTO OajaHca.
26/88 YnpaxkHeHus B OxuCIUTENB-BOCCTAHOBUTEID, Y. cocTaBisaTh ypaBHEHMS,
COCTABJICHUH. OKHCJICHHE BOCCTAHOBJICHHE. paccTaBiATh KO3 (OULIHUEHTHI.
27/89 OKHCJIUTEILHO-
BOCCTAHOBHMTEJIbHBIX
peaxkumii.
Ypoku ynpakHeHUs.
28/90 CBoiicTBa BOABI, KHCJIOT, XapakTepucTUKa CBOMCTB MPOCTHIX Y. cocTaBisATh ypaBHEHUS
coJieii, MeTaJlJIoB, BEILIECTB, KUCJIOT, COJIEH, BOJbI B CBETE |pEaKIMii B MOHHOM BHJIE U C
HEMETAJJIOB B CBETE (OKHCITUTENBHO-BOCCTAHOBUTENBHBIX | TOUKH 3PEHUS OKUCIUTEIHHO-
OKHUCJINTEILHO- peakuuit) BOCCTaHOBUTEIHHOTO
BOCCTAHOBHTEJIBHBIX npoiiecca.
peaxumii.
Ypok 00001IeHNS 3HAHU.
29/91 O06001meHue u

CHUCTEMATH3alUs 3HAHMI 110

TeMe «OKHCINTENbLHO-
BOCCTAHOBHTEJIbLHbIE
peakuum».

Ypok 060011aro1ero




IIOBTOPEHUSL.

30/92

2.6 IIpoBepounas padora no
Teme « OBP».
Ypok KOHTpOJISL.

Tema 8. IloBTOpenue maTtepuana 8 kiaacca. Pemenue 3aga4. (10 yacos)

1/93 3aKoH cOXpaHeHHsI MacChl Ku3ue 1 gesrensHOCTE M.B.
Bemects M.B. JlomoHocoBa |JIoMmoHocoBa
2/94 Psanx nanpsxennii H.H. Kuzue n gesrensaocts H.H. bexetosa
BekeTtoBa.
3/95 I1. 3akon u n. cucrema /I.M. |Xuzub u nearensHocts ..
MeHnpaeeeBa. Menneneena
4/96 MaccoBas 10714 3jaeMeHTa B | Perienne 3agau
CJIOKHOM BellecTBe.
5/97 MaccoBas 10J19 BelnecTBa B | Pemenue 3amau
6/98 pacTBope.
7/99
8/100 Pemenue 3a1a4 Ha Pemenne 3amau
9/101 H30bITOK-HEI0CTATOK.
10/102 Onpenesienue GpopmyJabl Pemenue 3anau
BelecTBA.

Kpurtepuu oueHnBanus
OuneHka yCTHOIO 0TBeTa

«5» OTBeT NOJIHBIA U NMPaBWIbHBIA Ha OCHOBAaHWHM HM3YYEHHBIX TEOPHIA; MaTEepHall M3J0KEH B OMNPEAEIECHHOM JIOTMYECKOU
MIOCJIEI0BATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSATEIbHBIN
«4»  OTBeT MOJHBIM W MPAaBWIbHBIA Ha OCHOBAaHWMU W3YYEHHBIX TEOPHi; MaTEpHall WU3JIOKEH B ONPENEIECHHON JIOTMYECKOU
MOCIIE0BATEIBLHOCTH, IPU 3TOM JOMYIIEHBI BE-TPU HECYIIECTBEHHbBIE OLIUOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIS
«3» OTBeT MOJIHBIN, HO IPU ITOM JOIYILEHA CYLIECTBEHHAs! OLIMOKA UM OTBET HEMOJIHBIN, HECBS3HBIH
«2» OTBeT OOHaApy)XMBaeT HENOHUMAaHHE YYEHHKOM OCHOBHOIO COJIEp)KaHUs ydeOHOro Marepuaja WIH JOIYIIEHbI




CYIIIECTBEHHBIC OMMOKH, KOTOPHIC YUAIIUNUCS HE MOYKET UCTIPABUTD MTPU HABOSIINX BOMPOCAX YIUTEIS
«1»  OrcyrcTBHE OTBETA
OuneHka IKCePUMEHTATbHBIX YMEHUI
«5» DKCHepuMEHT OCYIIECTBIIEH IT0 TUIaHy C Y4E€TOM TEXHUKH 0€30MaCHOCTH U TIPABHII pabOTHI C BEIIECTBAMHU U 000PYI0BaHUEM;
BBICOKHI YPOBEHb C(HOPMHUPOBAHHOCTH IKCIIEPUMEHTANBHBIX YMEHHUH (YUCTOTa pabodero Mecra, MOpsI0K Ha CTOJIE, SKOHOMUS
UCTIONIb3YEMBIX PEaKTHUBOB U JIp.); MUCbMEHHAs paboTa(oTueT 00 KCIIEpUMEHTE) BHIMIOJHEHA TIOJHOCTHIO, ClIeTIaHbl MPAaBUIILHBIC
HaOJIOJICHUS W BBIBOJIBI
«4» DKCHEepUMEHT BBIMOJIHEH MOJHOCTHIO C YUYE€TOM MPaBUI TEXHUKH 0€30MacHOCTH, PU 3TOM JIOMYIICHBI HECYIECTBEHHbBIC
omnMOKM TMpu paboTe C BelecTBaMH M O0OpyAOBaHHWEM; B MHCHBbMEHHOM OT4YeTe OO0 OJKCHEPHUMEHTE CJieJaHbl BBIBOBI,
CBUCTENHCTBYIOIINE O MPAaBUIHLHOCTH HAOIIOACHHIA
«3» B xone skcnepuMeHTa A0MyIIeHa CyIIeCTBeHHAas! OIMOKa, UCIIPaBIEHHAs IO TPEOOBAHUIO YUUTENS; MUCbMEHHBIN 0T4YET 00
HKCIIEPUMEHTE BBINOJIHEH NMPaBUIBHO O0JI€e YEM HAMOJIOBUHY (MMEIOTCA YIYIICHHS B 00bSICHEHUU U 0(hOpMIIEHUHU pabOThI)
«2» B xoxe skcniepuMeHTa A0MYIIEHBI 1B€ (1 6oJiee) CyIIeCTBeHHbIE OIMOKH, KOTOPBIE YUAIIUNHCs HE MOXKET UCTIPABUTh JaXe
1o TpeOOBAHUIO YUUTEIIS; MUCHbMEHHBIA OTUET O TPOACTIaHHON AKCIIEPUMEHTAIBLHON Pab0Te BBHITIOJHEH MEHBIIIE YeM HAIIOJIOBUHY,
COJICP)KUT CYIIECTBEHHBIE OIUOKH B OOBSICHEHUHN U O(POPMIIEHUH PaOOThI
«1» OTCYTCTBYIOT y y4aIllerocsi SKCIIEpUMEHTAIbHBIC YMEHHSI; MUChbMEHHBIN 0TYET 00 SKCTIEpUMEHTAIBHOI paboTe OTCYTCTBYET
OuneHka NUChbMEHHBIX KOHTPOJILHBIX PadoT
«5» Pabora BBIMOTHEHAa MPaBWJIBHO M TOJHO HA OCHOBAHWM HM3YyYEHHBIX TEOPETHUECKHUX TIOJOXKEHHUH, B OMpeAcIeHHON
JIOTUYECKOU TTOCIIEA0BATEIHHOCTH, IUTEPATYPHBIM SI3BIKOM, CAMOCTOSITEIIHHO
«4» Pabota BBITIOTHEHA MPaBWIBHO, B HEW JOMYIICHBI JBE HECYIIECTBEHHbIC OMMOKM (WM YIYIICHBI JBa HEXapaKTEPHBIX
daxkra)
«3» Paborta BeimonHeHa 60Jiee YeM HaIoJIOBUHY, AOIMYIIEHbI OJHA CYIIECTBEHHAs OLIMOKA U ABE-TPH HECYILIECTBEHHBIEC OIINOKU
«2» Paborta BBITIOJIHEHA MEHBIIIE YeM HATOJOBUHY WM COACPKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK
«1» Pabora He BeITIONHEHA
Ouenka yMeHUH pemaTh IKCIIepUMEeHTalbHbIE 321a41
«5» Ilnan pemieHus: COCTaBJICH MPAaBUIBHO; MPABUIBHO OCYIIECTBICH NOA00P XUMHUYECKHX PEaKTUBOB M 000PYIOBAHUS; JaHO
HCcYepIbIBaroIIee 00BICHEHUE U CICIaHbl PABUIILHBIC BHIBOIBI
«4» Ilnan pemeHHs] COCTaBJICH MPABUIBHO, MPABUIBHO OCYIIECTBICH IMOAOOP XUMHUYECKHX PEaKTUBOB U 00OpYIOBaHUS;
JOIYIIIEHBI IBE HECYIIIECTBEHHBIC OMMOKU B OOBSICHEHHH U BBIBOJIAX



«3» Ilnan pemeHust cOCTaBjieH MPABUILHO; MPABUIBHO OCYLIECTBIECH MOAOOP XMMHUYECKHUX PEAKTUBOB U OOOpPYAOBAHUS;
JIOITyIIEHA CYIIECTBEHHAs OIMOKA B 00bSICHEHUH U BBIBOJIAX
«2» JlonyieHns! aBe (1 6o0Jee) CyIIeCTBEHHbIE OLIMOKY B IIJIaHE pEeUIeHUs, B 0JI00pe XUMMUYECKUX PEAKTUBOB U 000PY10BaHMUS,
B OOBSICHEHUH U BBIBOJIAX
«1» DkcnepuMeHTallbHas 3a/1a4a HE pellleHa

OueHnka yMeHMii peliaTh pacuyeTHbIE 3212491
«5» B muane pelieHus, B JIOTHYECKOM PacCyKIECHUHU U PEIICHUH 3a/1a4d HET OIMOO0K; 3a/1aya pelieHa paluoHaIbHbIM CLIOCOOOM
«4» B mnnane pemieHusi, B JIOTUYECKOM PACCYKIECHUM U PEIICHUWU 3aJaddl HEeT CYIIECTBEHHBIX OIIMOOK; 3ajada pelieHa
HEPALMOHAIBHBIM CIIOCOOOM HJIM JAOMYIIEHBI 1B HECYIIIECTBEHHbBIE OLTMOKHU
«3» B muane, B JOrH4€CKOM pacCy’kKI€HUH U PEIICHUH 33]]a4l HET CYIIECTBEHHBIX OIIUOOK; TOMYIICHBI CYIIIECTBEHHbIE OINOKU
B MaT€MAaTHYECKUX pacyeTax
«2» Hwmerorcs cyiiecTBEHHbIE OMMOKY B TUIaHE, B PELICHUH 33/1a4U
«1» OrtcyTcTBHE OTBETA HA PACUETHYIO 33/1a4y



