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Pasnea 1. [Inanupyemsble pe3yJibTaThbl 0CBOCHHUs y4eOHOro npeamera ®opmMupoBanue
YHUBEPCAJIbHbIX Y4eOHBIX AeiCTBHIA.
Cranpmapt ycraHaBiIMBaeT TpeOOBAaHUS K pE3ylbTaTaM OCBOCHUS OOYYaIOUIMMHUCS

OCHOBHOI 00pa3oBaTeIbHOI pOrpaMMbl OCHOBHOT'O 001IEro 0Opa3oBaHus:

JIMYHOCTHBIM, BKIIFOYAIOLM F'OTOBHOCTh M CIIOCOOHOCTh 00YYaIOLIUXCS K CAMOPA3BUTHIO

U JIMYHOCTHOMY CaMOONpEAETICHHI0, C(HOPMUPOBAHHOCTh HMX MOTHBAIlMM K OOYYEHHUIO U

LIEJICHANIPABICHHON I[103HABATEJIbHOM JEATEIBHOCTH, CHCTEMbl 3HAYUMBIX COLMAIBHBIX U

MEXJIMYHOCTHBIX OTHOIIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPAYKAIOIIMX JIUMYHOCTHBIE U

IpaXJaHCKUE NO3ULUM B JIEATEIbHOCTH, COLMAJIbHbIE KOMIETEHLIMH, IPABOCO3HAHUE,

CIOCOOHOCTh CTAaBUTh 1€ M CTPOUTH JKU3HEHHBIE IUIAHBI, CIIOCOOHOCTh K OCO3HAHHUIO

POCCUICKON HIAEHTUYHOCTU B IOJIMKYJIBTYPHOM COLIMYME; MeTalpeIMeTHbIM, BKIIOYAIOIIUM

OCBOCHHBIE OOYYaIOUIMMHUCS MEKIIPEIMETHBIC MOHATHS U YHUBEpPCAJIbHBIC yueOHbIE NeCTBUS

(perynsTUBHBIE, I103HABATEIbHbIC, KOMMYHHMKAaTHUBHBIE), CIOCOOHOCTh HX HCIIOJIb30BAHUS B

y4eOHOM, MO3HABATEJbHOM W COLHUAIBHOW MPAKTUKE, CaMOCTOATEIbHOCTh IUIAHUPOBAHUS U

OCYILECTBIICHHS y4eOHO! e TETbHOCTH U OPraHU3alMK y4eOHOI 0 COTPYAHUYECTBA C ITearoraMu

U CBEPCTHUKAMHM, IOCTPOCHUE MHJMBUIYaJIbHOW 00pa30BaTEIbHON TPAEKTOPHUH; NMpeIMeTHBIM,

BKJIOYAIOIIUM OCBOEHHBIE OO0Y4YaloLIMMHCA B XOJ€ M3Y4YeHUs Y4eOHOro mpeaMera yMEHHs

cneunpuyeckue Ui JaHHON NMpeIMeTHON 001acTH, BUIbI AEATEIBHOCTH 0 MOJTYYEHUIO0 HOBOI'O

3HaHUS B paMKax yueOHOTO MpeaMeTa, ero mpeodpa3oBaHHIO U MPUMEHEHHIO B y4eOHBIX, yueOHO-

IIPOEKTHBIX U COLMAJIBHO-TIPOEKTHBIX CUTyalHUsAX, (POPMUPOBAHME HAYYHOTO THUIA MBILUICHUS,

Hay4HbIX [IPEJICTABICHUN O KIIFOUEBBIX TEOPUAX, TUIIAX U BUaX OTHOIICHUI, BlIaJIecHUE HAYyYHOU

TEPMHUHOJIOTUEH, KIIFOUEBbIMU ITOHATUSMU, METOAAMU U TPUEMaMU.

JInuHOCTHBIE pe3yJIbTaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl

OCHOBHOI'0 00111er0 00pa30BaAHUA OTPAKAIOT:

- BOCIHTaHUE POCCUMCKON IPakJaHCKON UJIEHTUYHOCTH: MATPUOTU3MA, YBaXkeHUsl K OTeuecTBy,
IIPOLIUIOE U HACTOSIIEE MHOIOHALMOHAJILHOTO Hapoaa Poccun; oco3HaHne cBOel dTHUYECKOU
IIPUHAJIEKHOCTH, 3HAHWE MCTOPHUH, SI3bIKa, KYJIBTYPBI CBOETO HApOJAa, CBOETO Kpas, OCHOB
KyJIbTYPHOTO Hacienusi HapoJoB Poccun W 4elnoBedecTBa; YCBOEHHUE T'yMaHUCTHUYECKHX,
JEMOKPAaTUYECKUX M TPAJULUOHHBIX IIEHHOCTEHM MHOTOHAI[MOHAIBHOIO POCCHMCKOTO
o0111ecTBa; BOCIIMTaHUE YyBCTBA OTBETCTBEHHOCTH M Jl0ira nepen PoauHoi;

- (opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaronmxcsi K CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYUYECHUIO U
MO3HAHNIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO AajbHEeHIed NHINBUYadIbHON TPAEKTOPUHU
o0pa3zoBaHMs Ha 6a3e OPUEHTUPOBKH B MUpE Mpodecchii 1 mpodecCHOHANBHBIX MTPEIIOYTEHUH,
Ha OCHOBE ()OPMUPOBAHHUS YBAKUTEIHLHOTO OTHOLLIEHUS K TPYLY;

- (opMupOBaHUE IETOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON MNPAKTHKH, YYUTHIBAIOILEIO COIMAJIbHOE, KYJIbTYpPHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHPa;

- (opmupoBaHUE OCO3HAHHOTO, YBAKHUTEIHHOIO U TOOPOKEIATEIHHOTO OTHOILIEHHS K IPYTOMY
YeJ0OBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpPE, SI3bIKY, BEpE, TPaKIaHCKOM MO3ULINHU, K
UCTOPUHU, KYJAbTYpE, PETUTUU, TPAAULIUAM, SI3bIKaM, [IEHHOCTSAM HapoaoB Poccuu u HapoloB
MHUpa; TOTOBHOCTH U CHOCOOHOCTH BECTH JHAJIOT C JPYTMMH JIIOJBMU U JIOCTUTaTh B HEM
B3aMOIIOHUMAaHMS;



OCBOEHHE COLIMATIBHBIX HOPM, IIPABUJI TOBEACHMUSL, poJiei U (hOpM COIMAIBbHOM KU3HU B IpyMIax
U COOOIIECTBAaX, BKIIOYAs B3POCIbIE M COLMAIBHBIE COOOIIECTBA; y4acTHE B IIKOJIHHOM
caMOympaBlieHUH U OOLIECTBEHHOMN XU3HU B Mpefesiax BO3PACTHBIX KOMIIETEHIUI ¢ y4EToOM
PErHOHANIBHBIX, STHOKYJIBTYPHBIX, COLIMATIBHBIX M 9KOHOMHYECKHX 0COOCHHOCTEH;

Pa3BUTHUEC MOPAJIBHOI'0 CO3HAHUA KW KOMIICTCHTHOCTH B PEIICHHKW MOPAJIBHBIX HpO6J’I€M Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUpPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MIOBEJICHMSI, 0CO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

dbopMHpOBaHHE KOMMYHUKATHBHONH KOMIICTEHTHOCTH B OOINEHWUM M COTPYIHUYECTBE CO
CBEpCTHHKAMHM, JETbMH CTapiiero ¥ MIIQJANIEr0 BO3pacTa, B3POCIBIMH B IPOIECCE
o0pa30BaTeNbHOM, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIEIOBATENbCKOW, TBOPYECKOW W
JPYTUX BUJOB JCATEIBHOCTH;

(dbopMHpOBaHHE IEHHOCTH 3JI0POBOTO W 0€30macHOro o0pa3a KH3HH, YCBOCHHUE IPaBUII
WHJIMBUYAIEHOTO ¥ KOJJICKTHBHOTO OE30IMacHOIO MOBEICHUS B UPE3BBIYAWHBIX CUTYAIIHSX,
YTPOKAIOMIUX )KU3HU U 3JI0POBBIO JIIOJICH, IPABIII MOBEACHUS HAa TPAHCIIOPTE U HA JIOPOTaX; -
(hOopMHUPOBaHHE OCHOB AKOJIOTHYECKON KYIbTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO  MBIIUICHHUS, Pa3BUTHE  ONbITA  JKOJOTHMYECKH  OPHCHTUPOBAHHOM
pedIICKCUBHO- OIICHOYHOHN M MPAKTUYCCKON IS TEIIBHOCTH B )KU3HCHHBIX CUTYAIIUSX;
OCO3HAHWE 3HAYCHHS CEMbH B JKM3HH UYEJIOBEKA M OOINECTBA, MPUHATHE IICHHOCTH CEMEHHOMN
KU3HH, YBAKUTEIHLHOE U 3a00TIMBOE OTHOIIIEHUE K WICHAM CBOCH CEMbH;

pa3BHUTHE ICTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIICIUS HApOJIOB

Poccun n MuUpa, TBOp‘IeCKOﬁ ACATCIIbBHOCTU 3CTCTHUUYCCKOI'O XapaKTepa,

(dbopMHpOBaHHE OCHOB IPABOCO3HAHUS JUISI COOTHECEHUS COOCTBEHHOIO TIIOBEACHUS MU
IIOCTYIIKOB JPYI'MX JIIOJEH C HPAaBCTBEHHBIMM LIEHHOCTAMH M HOpMaMu IIOBEICHMS,
YCTAaHOBJIEHHBIMU  3aKOHOJaTenbcTBOM  Poccuiickoit ~ @enepanuu, yOekKIEHHOCTH B
HE00XOAMMOCTH 3aIlMIIATh MPAaBOMOPSIOK MPABOBBIMH CIIOCOOAMHU U CpEICTBAMM, YMEHUH
peann30BbIBaTh OCHOBHBIE COLIMANIBHBIE POJIM B TIpe/Ieax CBOEH J1eeCOCOOHOCTH.
MeTtanpeameTHbie pe3yJbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPAMMBI

OCHOBHOI'0 001IIEr0 06p330BaHI/Iﬂ OTpaXXaroT:

YMEHHUE CaMOCTOSITENIbHO ONPEAETATh LIeJIH CBOEro 00yueHHsl, CTaBUTh U (GOPMYJINPOBATh IS
ceOst HOBBIE 3314yl B yu4&€0€ U MO3HABATEILHON IS TEIbHOCTH, PAa3BUBATh MOTHUBBI U HHTEPECHI
CBOEH MO3HABaTENIbHON JEATENbHOCTH;

YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh IYTH JOCTMDKEHUS Leled, B TOM 4YHCIe
aJIbTepHATUBHbBIE, OCOZHAHHO BBIOMpaTh Hanbosee 3¢ppeKTUBHbBIE CIIOCOObI peleHus] y4eOHbIX
Y TIO3HABaTeNILHBIX 33134,

YMEHHE COOTHOCUTH CBOU JICHCTBHUS C TUNITAHUPYEMBIMHU PE3YIbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOEH JIeATeIbHOCTH B MPOIIECCe TOCTHXKEHUS pe3ybTara, ONpeAessaTh cocoObl AeiCTBUI B
paMKax NpeJIOKEHHBIX YCIOBMA W TpeOOBaHUIl, KOPPEKTHPOBAaTb CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaIUEH;

YMEHHE OLIEHUBATh MMPABIIILHOCTH BBIITOJIHEHHS YUeOHO 3a/1a4H, COOCTBEHHBIE BOZMOKHOCTH
e€ pelueHus;

BJIaJICHME OCHOBAaMHM CaMOKOHTPOJIS, CAaMOOLIEHKH, TMPUHATHUS PEIIEHUH M OCYIIECTBIECHUS
OCO3HAHHOTO BHIOOPA B y4eOHOMW U MO3HABATEILHOM 1A TEIbHOCTH;

YMEHHE ONpeleNsiTh MOHSATHA, CO3/aBaTh OO0OOILIEHMs, yCTaHAaBIMBaTh AaHAJOIHH,
KI1acCU(UIIMPOBATh, CAMOCTOSTEIILHO BRIOMPATh OCHOBAHHS M KPUTEPHUH IS KJIacCH(PHUKAINH,
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YCTaHABIUBATh IPUYUHHO-CIEACTBEHHBIC CBA3HU, CTPOUTH JIOTMYECKOE pPaCCyXICHUE,
yMO3aKIr4YeHne (MHAYKTUBHOE, IeyKTUBHOE U 110 aHAJIOTUU) U JIeJaTh BHIBOJIBI;

YMEHHE CO3/aBaTh, IPUMEHATh U NMPEOOPa30BbIBATH 3HAKU U CHUMBOJIbI, MOJIETTU U CXEMBI IS
pelieHrs yueOHBIX U MO3HABATEIBHBIX 33/1a4;

CMBICJIOBOE YTEHUE;

YMEHHE OPraHU30BbIBaTh Y4EOHOE COTPYTHUYECTBO U COBMECTHYIO JICATEIBHOCTD C YUUTEIEM
U CBEpCTHUKAMM; paboTaTh WHIUBUAYAIbHO M B TPYIIE: HAXOAUTH OOIIEEe pELICHUE U
pa3pemiath KOHQIUKTHI HA OCHOBE COTJIACOBAHMSI MTO3UIIUN U YIETa HHTEPECOB;

(bopMyIHpOBaThH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;

YMCHHUEC OCO3HAHHO HCIIOJIB30BaTh PCYCBLIC CPCACTBA B COOTBCTCTBUU C 3ajadei

KOMMYHHUKAIIMH JJIsi BBIPAXXCHHUS CBOUX YYBCTB, MBICICH M MOTPEOHOCTEH; MIaHUPOBAHUS U
PEryJILIMA CBOEH NEATEIbHOCTHU; BIIAJJCHUE YCTHOM M INHCBMEHHOM DPEYBbI0, MOHOJOTMYECKOU
KOHTEKCTHOM PEYbl0; PA3BUTHE MOTHMBALMU K OBJIAJICHUIO KYJIbTYpOH AKTHBHOTO IIOJIb30BAHMS

CJIOBApsMHU U JPYTUMHU ITOUCKOBBIMH CUCTEMAaMU

(dbopMHpOBaHHE U PAa3BUTHUE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIL30BAHHS HWH(OPMAIIMOHHO-
KOMMYHHUKaIIMOHHBIX TexHosorui (nanee UKT — komnereHumn);

¢dbopMHpOBaHHE U Pa3BUTHUE HKOJOIMUYECKOTO MBILIUIEHUS, YMEHHME IPUMEHATh €ro B
MO3HABATEIbHON, KOMMYHUKATUBHOW, COLMAIBHOW TpPAKTHKE M  IPOoQecCHOHATHHON
OpHEHTALINH.

BbInyCKHUK HAay4YUTCH:

XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUS: HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
CBOWCTBA TBEPJIBIX, XKHUJIKHX, A3000pa3HbIX BEILIECTB, BBIACIASA UX CYIIECTBCHHbIE TPU3HAKH; -
PacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKHUX IMOHSATHH «aTOM», «MOJIEKYJa», «XMMHYECKHH
JJIEMEHT», «IIPOCTOE BELIECTBOY», «CJOXKHOE BEIIECTBO», «BAJIEHTHOCTBY», «XMUMHUYECKAs
peaxuus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XHUMHH;

pPacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHMS MAacChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

pa3nuyaTh XMMUYECKHe U (PU3HUECKUe SIBICHHUS;

Ha3bIBaTh XUMUYECKHUE DIIEMEHTHI;

OIIpENIeNIATh COCTAB BELIECTB MO UX (hopMyiam;

BaJICHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHMSIX;

OTpeAEIATh TUI XUMUYECKUX PEaKIUil;

Ha3bIBaTh NMPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEaKIINM;

BBISIBJISITH TPU3HAKH, CBHUJAETEIbCTBYIOIIME O TMPOTEKAHMM XHUMHUYECKOM peakUuuu MpH
BBITIOJTHEHUHN XUMUYECKOTO OTIbITA;

COCTaBJIATH (OPMYJIbl OMHAPHBIX COEIMHEHUII;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUii;

co0uro1aTh MmpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH ONBITOB;

MOJIb30BaThCS JTAOOPATOPHBIM 000PYJOBAHUEM U MTOCYI0M;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;



BBIYMCIISITH MAaCCOBYIO JIOJTFO XMMHYECKOTO 3JIeMEHTa 10 (popMyJie COeTUHEHUS; - BEIYUCIIATH
KOJIMYECTBO, 00BEM WIJIM MacCy BEIIECTBA IO KOJIHYECTBY, 00BEMY, Macce PEarcHTOB WIIH
MPOAYKTOB PEAKIUU;
XapaKTEepU30BaTh (PU3MUYECKHE W XUMHUUYECKHE CBOMCTBA IMPOCTBHIX BEIIECTB: KHCIOPOJa H
BOJIOPO/IA;
MoJTy4aTh, COOMpaTh KUCIOPO ¥ BOJIOPO/I;
pacro3HaBaTh OIBITHBIM MyTEeM ra3000pa3HbIC BEIIECTBA: KUCIOPOJ, BOJOPO; - PACKPHIBATh
CMBICII 3aKOHa ABOTaipo;
PacKpbIBaTh CMBICI IOHATHH «TEIIOBOM 3 (EKT peakium», «MOISIPHBIA 00bEM»;
XapaKTepu30BaTh GUINYCCKUE K XUMUUECKIE CBOHCTBA BO/IBI,
pacKpbIBaTh CMBICII IOHATHUS «PacTBOPY;
BBIYUCIIATh MACCOBYIO JIOJIFO PACTBOPEHHOI'O BEUIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONPEACICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
HAa3bIBaTh COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPIraHUYECKUX BEILIECTB;
XapaKTepu30BaTh GU3NYCCKUE M XUMUICCKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
BEIIIECTB: OKCH0B, KMCJIOT, OCHOBAHHH, COJICH;
ONpeesaTh NPUHAMIECKHOCTh BEUIECTB K OIIPEACICHHOMY KJIacCy COSAMHEHUN;

COCTaBJIATH (POPMYIIBI HEOPTAaHUUECKUX COSTUHEHHUI N3YYEHHBIX KIIACCOB;
MPOBOJUTH ONBITHI, MOJATBEPKAAIOLUIME XHUMHYECKHME CBOICTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILIECTB;
pacro3HaBaTh OIBITHBIM IIYTEM pPACTBOPbI KHCIOT W IIEJIOYEH IO HU3MEHEHHUIO OKPAaCKH
WHJIMKATOPA;
XapaKTEepU30BaTh B3aUMOCBA3b MEXAY KJIAaCCAMHU HEOPTAHUYECKUX COCUHEHUN;
packpsiBaTh cMmbich [lepuoguueckoro 3akona /.M. Menaeneena;
OOBSCHATh (DU3MUECKUN CMBICI aTOMHOTO (TOPSIIKOBOTO) HOMEpAa XMMHYECKOTO SJIEMEHTa,
HOMEPOB I'PyMNIbl U niepuoaa B nepuoandeckou cucreme /.M. Menneneesa;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejaenax
MAaJIBIX TIEPUOAOB U TJIABHBIX MMOJTPYIII;
XapaKTEePU30BaTh XUMHUYECKUE JIEMEHTHI (OT BOJIOPO/Ia 10 KaJbIKs) HA OCHOBE UX MOJIOKEHUS
B nepuoanueckoit cucreme .M. MenneneeBa u ocoOEHHOCTEN CTPOSHUSI UX aTOMOB;
COCTAaBJISITh CXEMbI CTPOEHHSI aTOMOB TepBbIX 20 371eMEeHTOB neproanyeckoi cucremsl J[. 1.

MeHnpeneeBa;

pacKpbIBaTh CMBICI TOHATHH: <«XUMHYECKAs CBSA3bY, <OIEKTPOOTPULATEIBHOCTEY; -
XapaKTepU30BaTh 3aBUCUMOCTh (PM3UYECKMX CBONCTB BEIIECTB OT THUMA KPHUCTAJUTMYECKOM
pEeILIETKH;

ONPEACIIATh BUJI XUMUYECKON CBSI3M B HEOPTraHUYECKUX COCTMHEHUSX

n300pakaTb CXEMbI CTPOEHHS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pa3HbIMH BUIAAMHU
XUMHYECKHUX CBA3EH;

PacKpbIBaTh CMBICII IIOHATUN «UOH», «KATUOH», «AHUOH», (QJIEKTPOIUTHI», «HEIIIEKTPOJIUTHI»,
«QIEKTPOIIMTHYECKAS JUCCOLUALINS, «OKHCIIUTETIBY, «CTEICHb OKHCIICHUS»
«BOCCTAHOBHTEIIbY,

«OKHCJICHHUEC), «BOCCTAHOBJICHHC),

OIPEACIIATh CTCIICHb OKUCIICHUA aTOMa 3JICMCHTA B COCJMHCHUH



PacKpbIBaTh CMBICI TCOPHH DIIEKTPOIMTHUECKOMN JHUCCOIMAIINH;

COCTABIIATh yPABHEHHS DJIEKTPOJIMTUYECKON JAUCCOLMAIIMM KHCJIOT, IIEJIOouei, coyieid; -
OOBSICHATH CYIIHOCTh IPOIECCa SJIEKTPOIUTHYCCKON AMCCOLMAIMM M PEaKIHi HOHHOTO
oOMeHa;

COCTABJIATH ITOJIHBIC U COKpaH_[eHHLIe HNOHHBIC ypaBHeHI/ISI peaKI_[I/H/I OGMGHa;

OIPEIENIATh BO3MOXHOCTD ITPOTCKAHMS PEaKIMii HOHHOTO 0OMeHa,

HpOBOI[I/ITB peaKI_[I/II/I, HOI[TBep)KI[aIOH_[I/Ie KaquTBCHHBII;'I COCTaB pa3JII/I‘IHBIX BCIICCTB,
OIPEIENIATh OKHCIUTEIb U BOCCTAHOBUTEIID;

COCTABIIATh YPABHEHUS OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI;

Ha3bIBaTh (PAaKTOPHI, BIUAIONIME HA CKOPOCTh XMMUYECKON PEaKIiH;

KJIacCu(GUIUPOBATh XMMUYECKHE PEAKIIUH 110 Pa3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOHCTBAMH HEMETAILJIOB; -
[IPOBOAUTH OMNbBITHl MO MOJIYYEHHIO, COOMPAHMIO U M3YYCHHI0 XUMHYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOrO ra3a, aMMHaKa;

paCHO?;HaBaTI) OIIBITHBIM HyTeM ra3006pa3Hble BEIIcCTBA: yrHeKI/ICJII)If/'I ra3 1 aMMHaK,
XapaKTepU30BaTh B3aMMOCBS3b MKy COCTABOM, CTPOCHHEM M CBOWCTBAMH METAJLIOB;
Ha3bIBATh OPraHUYECKHE BEIECTBA MO MX (OpPMyJie: METaH, 3TaH, STUJICH, METaHOJ, ITaHOJ,
[JIMIIEPHUH, YKCYCHAash KHCIIOTa, aMHHOYKCYCHash KHUCJIOTa, CTCApHHOBAs KUCIIOTa, OJICHHOBAS
KHCJIOTA, TIIFOK03a;

OLICHUBATh BIUSHHE XUMHUYECKOTO 3arpsi3HCHHST OKPYIKAIOIICH Cpeibl Ha OPraHUu3M YeI0BEKa;
IrpPaMOTHO 00paIIaThCs C BEUICCTBAMH B MIOBCEIHEBHOW KHU3HU;

onpe[[eJme BO3MOXHOCTH HpOTeKaHI/Iﬂ peaKHI/Iﬁ HeKOTOpI)IX HpeIICTaBI/ITeJICfI OpFaHI/ILIeCKI/IX
BEIIECTB C KMCIOPOIOM, BOAOPOIOM, METAIIIAMU, OCHOBAHUSIMH, T'aJIOT€HAMHU.

BbIlIyCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYUTHCH:

BBIJIBUT'AaTh U ITPOBEPATH SKCIICPUMCHTAJIBHO THITIOTE3bI O XUMHNYCCKUX CBOMCTBaX BC€IICCTB HA

OCHOBE MX COCTaBa M CTPOEHUs, UX CITIOCOOHOCTH BCTYNaTh B XUMHUUECKHUE PEAKIIUHU, O XapaKTepe

" NPOAYKTAX pa3IMYHbIX XUMHUYCCKHUX peaKHHﬁ;

XapaKTEepPU30BaTh BEIECTBA MO COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTaHABIMBATH MPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY AJaHHBIMU XapPAKTCPUCTUKAMHU BCIICCTBA,

COCTaBJISITb MOJICKYJIIPHBIC W IIOJHBIC HWOHHBIC YPABHCHUA II0 COKPAIICHHBIM HOHHBIM
YpaBHEHUAM;

IIPOTrHO3UPOBATH CIOCOOHOCTD BCIICCTBA NPOABIIATH OKHUCIIUTCIBHBIC NJIM BOCCTAHOBUTCIIBHBIC
CBOMCTBA C yUE€TOM CTENIEHEN OKUCIIEHUS 3IEMEHTOB, BXOISALIUX B €r0 COCTAB;

COCTaBJISITh YPaBHEHHUS PEAKLUW, COOTBETCTBYIOIIMUX IOCIEAOBATEILHOCTH MPEBPALEHUN
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

BBIJIBUT'ATh U IIPOBEPATH SKCIICPUMCHTAJIBHO TMIIOTE3bI O PE3YyJIbTaTax BOS}ICfICTBI/ISI Pa3InYHBIX
(hakTOpOB HA UBMEHEHHE CKOPOCTH XUMHUYECKOMN peaKITnu;

HCIIOJB30BaATh HpI/IO6peTeHHI)Ie S3HaHUA I OKOJIOTMYECKHM T'PaMOTHOTO IIOBEACHHUA B
OKpY>Karollen cpere;

UCIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETCHIIMM TPU BBIIOJHEHUH MPOEKTOB H
y4eOHO-HCCIIeIOBATeNIbCKUX  337ad 10 M3Y4YEHHIO CBOWCTB, CIIOCOOOB TONyYeHHUS U
pacro3HaBaHUs BEIIECTB;



- OOBEKTUBHO OLICHMBATh MH(POPMALIMIO O BEIIECTBAX M XMMMUYECKHX IPOIeccax; KPUTUYECKU
OTHOCUTBCSI K TICEBIOHAy4yHOH HH(OpMAIK, HEJOOPOCOBECTHOH pekiiamMe B CpeACTBax
MaccoBOM nH(popMaLNH;

- OCO3HABaTh 3HAYCHHUE TEOPETUYECKUX 3HAHUM MO XMMMH JUIsl MPAKTUYECKOM NEATEIbHOCTU
YEIJI0BEKA;

- CO37aBaTh MOJENM MU CXEMbl JAJs PELIeHHs Yy4eOHbIX M IO3HABAaTEIbHBIX 3a/a4; MOHMMATh
HEOOXOAMMOCTh  COOJIIOJICHUS  NPEANHUCAHWM, NpelaraéMblX B  HHCTPYKIHMSX  I10
HCIIO0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMMHU U JIp.

Paznen 11
Conep:xanue yueOHOro npeamera

B cucreme ectecTBeHHOHAYYHOTO 00pa30BaHMs XUMHS KaK YU9eOHBIN MpeaMeT 3aHUMAaeT
Ba)XHOE MECTO B IO3HAHUU 3aKOHOB MPUPO/Ibl, POPMUPOBAHMH HAYUHOU KapTUHBI MUPA, CO3/IaHUU
OCHOBBI XUMHYECKUX 3HAHUH, HEOOXOIUMBIX U TTOBCEIHEBHOM JKU3HU, HABBIKOB 37J0POBOTO U
0e30MmacHOro AJIsl 4eloBeKa M OKpY)KaloIleil ero cpeabl oOpas3a H3HH, a TAKXKE B BOCIIUTAHUH
9KOJIOTMYECKOH KYJIbTYpPHI.

YenemHocTs M3y4eHUS XUMHUM CBSI3aHA C  OBJIAJEHUEM XMMHYECKUM  A3BIKOM,
cOOJIIO/ICHHEM TpaBUJl O€3011aCHOM pPalbOThl MPH BBINOJHEHUMH XUMHMUYECKOI'O 3KCIEPUMEHTA,
OCO3HaHUEM MHOTOYMCIIEHHBIX CBA3EH XMMHUH C IPYTUMHU IIPEAMETAMU IIKOJIBHOTO Kypca.

[Tporpamma BKIIIO4aET B c€0s1 OCHOBBI HEOPTAHUYECKON M OPraHu4ecKoil xumuu. [ maBHON
ujeell MporpaMMmbl SIBISETCS CO3AaHUE 0a30BOro KOMIUIEKCAa OIOPHBIX 3HAHUM MO XHWMUH,
BBIPQXXEHHBIX B (popMe, COOTBETCTBYIOIIEH BO3PACTY 00yUarOIUXCA.

B coxmepxaHMM JAHHOTO Kypca MPEACTABIECHBI OCHOBOIOJIATAIOIIAE XUMHYECKHE
TEOPETUYECKUE 3HAHUS, BKIIFOYAIOIIUE N3YYEHUE COCTaBa U CTPOEHUS BEILECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOCHMS, IIPOTHO3UPOBAHUE CBOWCTB BELIECTB, UCCIEHOBAaHUE 3aKOHOMEPHOCTEU
XUMUYECKUX IMPEBpAllCHU W IIyT€H YNpaBIEHWs UMU B LENAX IOJIYy4YEHUs BEUIECTB U
MaTEpHAJIOB.



TeopeTnyeckyro OCHOBY HW3y4€HUs HEOPraHMYECKOM XUMHUHU COCTaBIIIET aTOMHO-
MoJekynsapHoe ydyenue, [lepuonnueckuii 3akon [[.M. MeHneneeBa ¢ KpaTKMMH CBEICHUSIMU O
CTPOCHHHM AaTOMa, BHMJAX XUMHUYECKOM CBS3U, 3aKOHOMEPHOCTSAX IIPOTEKAHUS XUMUYECKHUX
peaKuuid.

B n3ydeHnu Kypca 3Ha4UTENIbHAS POJIb OTBOAUTCS XMMUYECKOMY DKCIIEPUMEHTY:
MIPOBEICHUIO MPAKTUYECKUX U Ja00paTOPHBIX paboT, OMMCAHUIO PE3YIIHTATOB YIEHUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUIO HOPM M IIPpaBHJI 0e30MacHOi paboThl B XMMHUYECKOH JabopaTopuu.
Peanuzanus ganHoi nporpamMmbl B Ipoliecce OOydeHHUs MO3BOJIUT OOYYaIOLIUMCS YCBOUTH
KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIMU U TIOHSTH POJIb U 3HAUCHUE XUMHUH CPEAU IPYTUX
HayK O IIPUPOJE.

Wzyuenmne mnpeamera «Xumus» B 4acTd (PopMUpOBaHUS y OOy4arOMIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX METOJOB (HaOJIO/IeHUE, W3MEpPEHHUE, IKCIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHMS MPAKTUYECKOTO NPUMEHEHHUS HAy4YHBIX 3HAHUA OCHOBAHO Ha
MEXIPEIMETHBIX CBS35X ¢ peaMeramu: «buosnorusy, «I'eorpadus», «Mcropus»,
«Jluteparypa», «Martemarukay, «OCHOBBI 0€30MACHOCTH JKU3HEACATEIBHOCTH», «Pycckuit
SI3bIK», «PU3NKa», «IKOJIOTHUI».

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

IMpenmer xmvuu. Tenma m BemiectBa. OCHOBHBIC METOIBI TIO3HAHHS: HAOIIOJCHHE,
U3MEpeHue, 3KcnepumMeHT. du3znueckue U XMMUYECKHE sIBJICHUS. YHCThIE BEUIECTBA U CMECH.
CrnocoOsl paznenenus cMeceil. Atom. Mosekyna. XUMHUYECKH 3J€MEeHT. 3HAKU XUMHYECKUX
anemeHToB. IIpocThie W ciokHbIe BemiecTBa. BaleHTHOCTb. 3aKOH IOCTOSTHCTBA COCTaBa
BemecTBa. Xumuueckue popmyibl. Muaekcsl. OTHOCUTENbHAS aTOMHAS U MOJIEKYJISIpHAS. MAcCCHhI.
MaccoBas 10151 XMMHUYECKOIO 3JIEMEHTAa B COCAMHEHUHU. 3aKOH COXPAaHEHHsI MacChl BELIECTB.
Xumnueckue ypaBHeHus. KoaddutnmeHntsl. YcnoBus W TpHU3HAKK MPOTEKAHUS XUMHUUYECKHX
peakuunii. MoJib — eqMHAIIa KOTUYECTBA BenlecTBa. MolisipHas macca.

Kucaopoa. Boxopon

Kucnopon — xumuueckuit snemeHT W mpoctoe BemiecTBO. O30H. CocTaB BO3ayxa.
dusnueckue M XUMHYECKHUE CBOMCTBa Kuciopona. I[lomydeHue W TpUMEHEHHE KHCIOPOJa.
TernnoBoii apdext xumuueckux peakuif. [ToHATHE 00 PK30- U SHAOTEPMUUYECKUX PEAKIIHSIX.
Bonopon — xumudeckuii 31€MEHT U MPOCToe BelecTBO. PU3HUECKUE U XMMUYECKHE CBOMCTBA
Bojopona. [lonyuenue Bogopona B naboparopuu. [lomyueHue Bogopoaa B MPOMBIIIIICHHOCTH.
[Ipumenenue Bogopona. 3akoH ABoraapo. MomspHbiii 00beM ra3oB. KauecTBeHHbIE peakiiuy Ha
ra3oo0pa3Hble BelecTBa (KUCIOpo, Boaopoa). OObeMHbIE OTHOIIEHUS Ta30B MPH XUMHYECKHUX
peaKIusX.

Boaa. PacTBopsl

Bona B mpupone. KpyroBopoT Boasl B npupoae. @uznueckue U XMMUUYECKHE CBOMCTBA
Bojbel. PacTBOphl. PacTBOpuMOCTh BemiecTB B Boje. KoHmeHTpamus pactBopoB. MaccoBast 10Jis
PacTBOPEHHOTO BEILIECTBA B PACTBOPE.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUIT

Oxcunsl. Knaccuduxanus. Homenknarypa. @usnueckre cBOWCTBA OKCHIOB. XUMUYECKUE
cBoiictBa okcunoB. llomyuenue u mnpumenenue oxcuaoB. OcHoBanus. Knaccudukanms.
Homenkmarypa. ®usnueckue cBoicTBa ocHOBaHUM. IlomydeHue ocHoBaHuil. XHUMHYECKHE



cBoiicTBa ocHoBaHMi. Peakius neWtpammsammu. Kucnorel. Knaccudukanus. Homenknatypa.
®usnueckue cBorcTBa KHUCIOT. [lonmydeHne u mpumeHeHue KuciaoT. XHUMHYECKHME CBOMCTBA
kucnoT. Munukaropsl. M3MeHeHHE OKpackd HMHIUKATOPOB B pas3iauuHbIX cpegax. Counn.
Knaccudpukanus. Homenkmarypa. ®dusndeckue cpoiictBa coieil. [lomyyenne m mpuMeHeHHE
coyieii. XMMUYECKHE CBOMCTBA coJiel. ['eHeTnueckast CBsI3b MEXAY KJIacCaMU HEOPraHUYECKUX
coequHeHuil. [IpoOnema OGe30macHOro HCIOJIb30BAHUS BELIECTB M XUMHUYECKMX pEakIuil B
IIOBCE/IHEBHOM KM3HU. TOKCHYHBIE, TOPIOYME U B3PBIBOOIIACHBIE BEIIECTBA. BpITOBAs XUMUYeCKas
IPAMOTHOCT.

Crpoenue aroma. [lepuoauveckuii 3aKOH ¥ MEPUOINYECKASI CUCTEMA XUMUYECKUX
sieMenToB /[.1. MeHaeneeBa

Crpoenue aroma: sApo, SHepreTudeckuil ypoBeHb. (CocTaB siipa aToma: IHPOTOHBI,
HeuTpoHsl. M3oromnsl. Ilepuonmyecknii 3akoH [[.M. Menneneesa. Ilepuonnueckas cucrema
xumuyeckux snemeHtoB .M. MenpeneeBa. ®dusnyeckuil CMbICT aTOMHOTO (TIOPSIKOBOTO)
HOMEpa XMMUYECKOT0 3JIEMEHTA, HOMEpa IPYIIIbI U IEPUOJIa IEPUOANUECKON cucTeMbl. CTpoeHHE
SHEPIreTUYECKUX YPOBHEH aTOMOB MEPBbIX 20 XUMUYECKUX 3JIEMEHTOB MEPUOIUYECKON CUCTEMBbI
J.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB XMMHYECKUX JIEMEHTOB M MX
COE/IMHEHUI Ha OCHOBE MOJIOXKEHUs B nepuoanueckoit cucreme .M. MenneneeBa u crpoeHus
aroma. 3HaueHue Ilepumommueckoro 3akona J[.M. MenneneeBa. CTpoeHue BellecTB.
XuMnuyeckas cBA3b

DNEeKTPOOTPULATEILHOCTh ATOMOB XMMUYECKUX 3JeMEHTOB. KoBajeHTHas XuMudeckas
CBSI3b: HEMOJspHAs U mnoispHas. [loHsATHE 0 BOJOPOIHON CBA3M U €€ BIMSHUHM Ha (U3NYECKUE
CBOMCTBa BeIIECTB Ha mpuMepe Boabl. HMoHHas cBA3b. Metaminyeckas CBsS3b. [HUIbI
KPUCTAIJIMYECKUX PEUIETOK (aTOMHAasi, MOJIEKYJISIpHAas, UOHHAs, METajuInyeckas). 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB BEUIECTB OT TUIIA KPUCTAIIIMYECKON PELIeTKH.

XMMHYECKHE PeaKIHU

[lonsATHE O CKOpPOCTHM XMMHYECKOM peakuuu. PakTopsl, BIMAIOIME HA CKOPOCTb
xumuueckor peakuuu. [lonsitue o karamuzarope. Kiaccupukanus XMMHYECKUX peakUui IO
pa3IMYHBIM TpPHU3HAKAM: YMCIY M COCTaBY HMCXOJHBIX U MOJYYEHHBIX BEIIECTB; M3MEHEHUIO
CTETEeHEW OKHUCIIEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB; MOIJIOMICHHUIO WIN BBIJIEJICHUIO SHEPTUU.
DNEKTPOIUTHYECKAS TUCCOLMALINS. DNEKTPOJIUTHI M HEeAIEKTPoInThl. MloHbl. KaTHOHBI M aHHOHBI.
Peakiiuy mnoHHOTO 0OMeHa. Y ¢JI0BUs TPOTEKAHUs peaKkIiii HFOHHOr0 0OMeHa. DJIeKTPOIUTHYECKast
JUCCOLUAIMs KUCIIOT, ieao4eil u coseld. Ctenenb okucieHus. OnpenencHie CTENeHH OKUCIEHUS
aTOMOB XMMHMUYECKUX 3JIEMEHTOB B COCTUHEHUSX.
Oxucnurens. BoccranoButenb. CyllHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Hemerasusl IV — VII rpynn u ux coeiuHeHust

IlonoxxeHne HeEMETaNIOB B NEPUOAMYECKON CUCTEME XMMHUecKux aiemeHTos J[.U.
Menpeneena. O0mue cBoiicTBa HeMeTaoB. [anoreHsl: GuU3NUeckue U XMMHUYECKHE CBOMCTBA.
CoenvHEHNs TaJlOTEHOB: XJIOPOBOAOPOZ, XJIOPOBOAOpOAHas kuciora u ee couu. Cepa:
¢usnyeckue u xuMudeckue cBoiictBa. CoelMHEHUs Cepbl: CEPOBOJOPOJ, CYJIb(UIbI, OKCHIBI
cepbl. CepHasi, CepHUCTasi M CEPOBOAOPOJHAS KHUCIOTHI M HMX CONU. A30T: (u3HuecKue u
xuMuyeckne cBorictBa. Ammuak. Conm aMMoHus. OKcuabl a30Ta. A30THas KMCJIOTa U €€ COJIN.
@ocdop: pusnueckue u xumuyeckue cpoiictBa. Coeaunenus ¢ocgopa: okeun docdopa (V),
oprodochopHas KUCIOTa U €€ Ccoid. Yriuepod: (U3HUEeCKHEe W XHMHUYECKHE CBOMCTBA.



Annotponusi yriaepoja: aiamas, rpadur, kapous, Qymaepensl. CoelMHEHUs yriiepoaa: OKCHIIBI
yriepoaa (II) u (IV), yronsHas kuciiora u ee coinu. KpemHuii u ero coeiuHeHwMS.

Meta/ibl M X COIMHEHHUS

[lonoxkeHne MeTaUIOB B IEPUOAMYECKOM CHCTEME XHMMHMUYECKuX diemeHtoB JI.M.
MenneneeBa. Metauibl B Ipupoje U oOmue crnocodbl ux mnosydeHus. OOume duznyeckue
cBOWcTBa MeTa/uioB. OOlMe XMMHUYECKME CBOMCTBA METAIOB: PEAaKLMU C HEMEeTaJlUlaMu,
KHMCJIOTaMH, COJISIMHU. DJIEKTPOXUMHUYECKUI psl HanpspkeHui Metamos. Lllenounsie MeTanisl u
ux coequHenus. lllenoynozeMenbHble METAUIBl U UX COeAMHEHHs. AnoMUHUI. AMPOTEPHOCTD
okcuza M rugpokcuga amomuHus. JKene3o. CoeavHEHMs jKelne3a M MX CBOMCTBA: OKCHUIBL,
rupokcuabl ¥ conu xenesa (11 u IIT).

IlepBonayajibHbIE CBe/IeHUsI 00 OPraHUYeCKUX BelecTBax

IlepBOoHavalIbHBIE CBENCHUS O CTPOCHUH OPraHUYECKHUX BEUIECTB. YTIIEBOAOPObl: METaH,
3TaH, 3TWIEH. VICTOUHUKH YII€eBOJOPOAOB: IPUPOAHBI ra3, He(Th, yrob.
Kucnopoaconepxamue COCIUHEHUS: CHOUPTHI (METAHOJ, ATAHOJ, TJHUIEPHH), KapOOHOBEIE
KHCIIOTHI (YKCYCHasi KMCIIOTa, aMUHOYKCYCHas KHMCJIOTa, CTEAPUHOBAsl U OJIEMHOBAsl KUCIIOTHI).
buonornyeckn BakHble BEILECTBA: KHUPBI, IJIOKO3a, OEIKUM. XHUMHUYECKOE 3arpsi3HEHHUe
OKPY>KaIOILEH CPElbl U €ro NOCIEACTBHS.

Tunbl pacueTHbIX 3a1a4:

Beruuciienne MaccoBoil 101 XUMUUECKOT0 JIEMEHTa IO (hopMyJie COeTUHEHHUS.

VYcranoBnenue npocrteiieil (GopMyibl BEIIECTBA IO MACCOBBIM JOJSIM XMMHUYECKHUX
JJIEMEHTOB.

Bbluuciienuss mo XMMHUYECKUM YpaBHEHHSM KOJIMYECTBA, 00beMa, Macchl BEIECTBa I10
KOJIMYECTBY, 00bEMY, MAaCCEe pEareHTOB WIN MIPOJYKTOB PEAKIUH.

Pacuer MaccoBo#i 1071 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

JIaGoparopHoe 00opy1oBaHUE U TpUEeMBI oOpatieHus ¢ HuM. [IpaBua 6e3omacHoi paboThI
B XUMUYECKOH JabopaTopumu.

OuncTKa 3arpsi3HEHHON TOBapEHHOM COJIH.

[Ipu3Haky npoTeKaHUs XUMUYECKUX PEAKIUN.

[TonydyeHue KMCIO0pOJa U U3YUYEHHE €TO CBOMCTB.

[Tonydyenue BOIOpOIa U U3YYEHUE €O CBOMCTB.

[Ipurorosnenue pacTBOPOB € ONPEAEIEHHON MACCOBOM JJOJIEH PACTBOPEHHOIO BEILIECTBA.

Pemenne skcneprMeHTanbHbIX 3a7ad 1Mo TemMe «OCHOBHBIE KJIacChl HEOPTraHWYECKUX
COCIMHEHUI.

Peakiiun noHHOTO OOMEHA.

KauecTBeHHBIE peaKkIIMK Ha HOHBI B PACTBODE.

[TonydyeHne ammuaka 1 U3y4eHHE €ro CBOMCTB.

ITonydeHune yriekuciioro ra3a U U3y4eHHUE €ro CBOMCTB.

Pemenne skcrepuMeHTanpHbIX 3amad 1no teme «Hemeramwnsr IV — VII rpynnm u mx
COCIMHEHUI.

Pemenue skcriepuMeHTaIBHBIX 3a7a4 10 TeMe «MeTalibl U UX COeTMHEHUS».
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Paspen I1I. TemaTnyeckoe NJIaHNPOBAHHE C YKAa3aHHEM KOJIHYECTBA
4acoB, OTBOJUMbIX HA OCBOCHHE KAK10i TeMbI

KJIACC
Ne IIpumeuanue
Ne | m/m B Tema ypoka Koa- (MCIO0Ib30BaHMe
n/m | Teme Bo odopynoBanus Touku
yacoB
pocra)
IlepBoHayabHbIE XMMUYECKHE MOHATHSA (2549)
1 1 | Ilpeamer xumuu. Tena u BemecTsa. 1
OCHOBHBIC METOJIbI TIO3HAHUS:
HaOJI0IeHUE, H3MEPEHUE, SKCTICPUMEHT.
2 2 | Ilpaktrueckas pabora Nel. JlabopaTopHoe 1 Hudposas madopatopus
0o0opyioBaHNE U MPUEMbI OOpAIICHHUS C RELEON
HuM. [IpaBuia 6e3omacHoit paboTHI B Hudposoii natumk
XUMHUYECKoH 1abopaTopuu. CTpoeHHUE TEMIIEPATYPHI
IJTAMEHHU. CrnupToBKa
Caeua.
3 3 | ®us3nyeckue U XUMHYECKUE SIBICHUS 1
4 4 YucTtele BemecTBa U cMecd. CrocoObl 1
pasJelieHust CMecei
5 5 | Ilpaktuueckas pabora Ne2. Owumcrka| 1
3arpsI3HEHHON ITOBAPEHHOM COJIN.
6 6 | Atom. Monekyia. 1
7 7 XUMUYECKUH 3JIEMEHT. 3HAKH XUMHYECKUX 1
AJIEMEHTOB
8 8 [IpocTble U ClIOXKHBIE BEIIECTBA. 1
9 9 | BaneHTHOCTH 1
10 10 | 3akoH OCTOSHCTBA COCTAaBa BEIIECTBA. 1
11 | 11 | Xumuueckue popMyisl. IHIEKCHI. 1
12 | 12 | OtHOcHTEeIBHAS ATOMHAS M MOJICKYJISIPHAS 1
MacChl
13 | 13 | MaccoBas 10Ji1 XUMHUYECKOT0 3JIEMEHTA B 1
COCTMHCHHH.
14 14 | BerunciaeHnue MaccoBOM JOJH XHUMHYECKOTO 1
aJeMeHTa TI0 PopMYyJIe COSTUHEHNS.
15 | 15 | YcranosneHue npocreiiend GopmMysbt 1
BEIIIECTBA [0 MACCOBBIM JIOJISAM
XUMHUYECKHUX DIIEMECHTOB.
16 16 | MaccoBas 10JIst XUMHYECKOT0 DJIEMEHTA B 1

COCOAUMHCHNN
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17 | 17 | 3akoH coXpaHEHMs MACChI BEILIECTB. BECHl TEXHOXHMHMYECKHUE
JIeMOHCTpaIIMOHHBIA SKCIIEPUMEHT. «3aKOH WM DJICKTPOHHBIC; CBEYA,
COXpaHEHMsI MaCChl BELIECTB KoJ10a miaockooHHas 250

MUT; JIOKKA JJIsI COKUTAHHS
BEIIICCTB

18. | 18. | Xumuueckue ypaBHeHus. KoaddurmeHTsl.

19 19

20 | 20 | YcnoBus v MpU3HAKHU MPOTEKAHUS
XUMHUYECKHUX PEAKIIHA.

21 21 | Ilpaktuueckas padora Ne3. [TpusHaku
MPOTEKAHUS XUMHUYECKHUX PEaKIIHA.

22 | 22 | Monb — eMHUIA KOJIUYECTBA BEIIECTBA.

Momnspras macca.

23 | 23 | MomspHas macca.

24 | 24 | KourpomnbHas pabora Nel mo teme
«[lepBoHaUaNbHBIE XUMUYECKUE TTOHATUS

25 | 25 | BoluncneHusi o XUMUYECKUM YPaBHEHUSIM
KOJIM4YeCcTBa, 00beMa, Macchl BEIIEeCTBa IO
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB HITH
MIPOJIYKTOB PEAKITUH.

Kucaopoa. Bonopox (94)

26 1 Kucnopon — XuMuueckuii 3J1eMEeHT 1
npoctoe BemecTBo. O30H. CocTaB BO3IyXa.

27 2 | ®u3nyecKue U XUMHUYECKHe CBOMCTBA
KHCIIOpO/Ia.

28 3 | IlomyueHue u MPUMEHEHHUE KUCIOPO/IA.

29 4 | IIpaktuueckas padora Ne4. [Tonydyenue
KHCIIOPO/ia U M3yUEHUE eT0 CBONCTB.

30 5 | Bogopoa — XMMHYECKHI 37IEMEHT U IPOCTOE
BemiectBo.  [lomyuenue  Bomopoda B
naboparopun. Ilomyuenue Bogopoma B
MIPOMBIIIIJICHHOCTH.

31 6 | Ousuyeckue U XHUMHUYECKHE CBOMCTBA
Bogopona. llpumenenue  Bomopoza.

KauecTBeHHBIC peakiuu Ha ra3000pa3HbIe
BelecTBa (KUCIOPOI, BOAOPO).

32 7 | Ilpaktuaeckas pabota Ne5. [Tomyuenue
BOJIOPOJIa ¥ U3YYEHHUE €TO CBOWCTB.

33 8 3akoH ABorajipo. MoJISIpHBIH 00bEM T'a30B.

OObeMHbIE  OTHONIEHHS  Ta30B  IIpuU
XUMHUYECKHUX PEaKIIMSIX.




34

BrruncneHus mo XuMHYECKUM ypaBHEHUSM
KOJIMYeCTBa, 00beMa, MacChl BEIECTBA MO
KOJINYECTBY, 00BEMY, MACCE PEareHTOB MU
IIPOJYKTOB PEAKIUH.

Boaa. PacTtBopsl. (S54)

35

Bona B mpupone. KpyroBopoT BojbI B
npupoje. Pu3nyeckne U XUMUYECKHE
CBOMCTBA BOABL. /[eMOHCTpalMOHHBIN
JKCIEPUMEHT .

«Pa3noxenue BOAbI AIEKTPUIECKUM
TOKOM.

npubop AN ONBITOB C
IIEKTPUIECKUM TOKOM;
UCTOYHUK MOCTOSTHHOTO
TOKa: MPOOUPKH — 2 mT. ,
POHYMEPOBAHHBIE;
JTYYUHKA; CIIMPTOBKA;
npoOKH — 2 IIT, MUHIIET.

36

PactBopsl. PacTBOpUMOCTB BELIECTB B BOJIE.
KonuenTpanus pactBopoB. MaccoBast 10114
PacTBOPEHHOTO BEIECTBA B PACTBOPE.

37

Pacuet MaccoBoii nonu paCTBOPCHHOI'O
BCHICCTBA B PpaCTBOPC.

38

[IpakTuueckas pabora Ne6. [Ipurorosnenue
PacTBOPOB € OMPEEIIEHHOI MacCOBOM
JI0JIE paCTBOPEHHOTO BEILIECTRA.

39

KonTponbnas pabota No2 mo teme
«Kucnopoa. Bogopoa. Boga».

OcHOBHBIE KJIACChl HEOPTAaHMYECKUX coeqnHeHuit (174)

40

1

Oxcunel. Knaccudukarus. Homenknarypa

1

41

2

dusnueckue cBOMCTBa OKCUIOB.
XUMHUYECKHE CBOMCTBA OKCHUIIOB.

1

42

[Tonyyenue u npuMeHEHUE OKCUIOB.

43

OcnoBanust. Knaccudukanus.
Howmenxknarypa

44

duznueckue cBoicTBa OCHOBAHUH.
[Tonyuyenue ocHOBaHUI.

45

XMUMHYECKHE CBOMCTBA OCHOBAHMIA.
JlaGopaTopHBIN  OMIBIT «OcHOBaHUS

Peakuus HeliTpanuzanum»

Hudposas nadboparopus
RELEON

Hudposoii pH. mratus ¢
32)KUMOM; TISITh XUMUYECKHX
CTaKaHoB (25 mun);
MIPOMBIBAJIKA.

46

Kucnotsl. Knaccudukanus.
Howmenxkiarypa. @usznueckue cBoMcTBa
KHUCIHOT.

47

HOJ’Iy‘{eHI/IC " NPpUMCHCHUC KHUCJIOT.

48

XUMHYECKHE CBOMCTBA KUCIOT. Peaknusa
HEUTpaIU3alnH.

49

10

Nuaukaropsr. N3menenue
WHJIUKATOPOB B PA3JIMYHBIX CPEIaX.

OKpacKH

13




50 | 11 | Comu. Knaccudukamnus. Homenknarypa. 1
DuU3NYECKUE CBOKCTBA COJIEH.

51 | 12 | [HomyueHue U MPUMEHEHHUE COJICH. 1

52 13 | Xumudeckne CBONCTBA COJICH. 1

53, | 14, | T'enernueckass CBSI3b MEXKIY Kiaccamu 2

54 15 | HeopraHUYECKHX COCAMHCHUI.

55 16 | IIpakTuueckas padota No7. Pemenue 1 [udposas nadopaTopus
AKCIICPUMEHTAIIBHBIX 3a7a4 10 TEeME RELEON
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX Iudposoii pH. mratus ¢
coequHeHuit». «Onpenenenne pH 3a)KUMOM; IISITh XUMHYECKUX
PacTBOPOB KUCIIOT U LIEN0YEH» CTaKaHoB (25 mi);

IPOMBIBAJIKA.
56 | 17 | KonrponpHas pabota Ne3 mo Teme 1

«OCHOBHI)IG KJIaCChI HGOpFaHI/I‘-IeCKI/IX
COEIUHEHUN .

Crtpoenue atoma. [leproanyeckuii 3aK0H M EPHOANYECKAS
cucrema xummnueckux 31emMenToB [I.U. MenneneeBa (54)

57

1

Crpoenue aToma: sApo, SFHEPreTUYeCKui
ypoBeHb. CocTaB sijpa aToMa: IPOTOHBI,
HEUTPOHBI. 130TOIIHL.

1

58

HepnonnquKaﬂ CUCTEMAa XUMHUYCCKHX

12

anemenToB /.M. MenneneeBa. ®usndeckuii
CMBICJI aTOMHOTO (TOPSAIKOBOr0) HOMEpa
XMMHYECKOI'O JIEMEHTA, HOMEpa IPyNIIbl U
MEepUOJIa MEPUOJUYECKON CUCTEMBI.

59

[Tepuonnueckuii 3akon /.. Menneneesa.

60

CtpoeHue  SHEPreTUYECKHX  YPOBHEH
aTOMOB IepBbIX 20 XUMHUECKUX 3JIEMEHTOB
nepuoauueckou cucrems .M.
Menneneesa.

61

3aKOHOMEPHOCTH  W3MEHEHHUS  CBOICTB
aTOMOB XHMMHYECKUX DOJEMEHTOB U UX
COCIMHEHUI Ha OCHOBE IIOJIOKEHHS B
nepuoanueckoit cucreme /.M. Menneneesa
U CTPOEHHUS aToMa. 3HAYECHUE
[Tepnonnueckoro 3akona /.M.
Meneneesa.

Crpoenue BemecTB. Xummuueckasi CBA3b (44)

62 |

1 ‘ MNoHnuas cBA3b.




63

DNEKTPOOTPULIATEIILHOCTh ATOMOB
XUMHUYECKUX IeMEeHTOB. KoBaneHTHas
XUMHUYECKas CBSI3b: HEMOJSIPHAsA U
nossipHast. [IoHATHE 0 BOZOPOIHOM CBA3U U
ee BIMSHUU Ha (pu3nyecKre CBOMCTBa
BEILECTB HA IIPUMEPE BOJBL.

64

Merannndeckas CBI3b.

65

Tunet KPUCTAJUTMYECKUX peIIeToK
(aTromHas, MOJIEKYJIIpHas, HMOHHas,
MeTaJIn4eckasi). 3aBUCUMOCTh (PU3UYECKUX
CBOWCTB BEILIECTB OT TUIIA
KPUCTAJUIMYECKOM pemeTkd. PuHaHCcoBas
TPaMOTHOCTb. JleMOHCTpaliMOHHBII
sKcnepuMeHT. «TemmepaTypa IaaBiaeHuUs
BEILIECTB c pa3HbIMU TUIIAMHU
KPUCTAJUTMYECKUX PEUIETOK»

[udposas nadopaTopus
RELEON

[Hudposoit JTATIHK
TEMIEPaTyphl MJIATUHOBBIN;
JaT4YUK TEeMIIEPaTypbl
TEPMOITAPHbINA

Xumuyeckue peakuuu (34)

66

Crenenp  okucnenus. OnpezgeneHue
CTEIIEHU OKUCJIEHUA aTOMOB XUMUYECKUX
3JIEMEHTOB B COEIUHEHHUAX.

67

Oxucnurenb. BocctaHoBUTEIIb.

68

KonTponbnas padora Ne4 no teme
«Ctpoenue aroma. [leproguueckuii 3aKoH
J.W. MenneneeBa. CtpoeHue BEIIECTBA»

KJIACC

n/n B
TEME

Tema ypoka

IIpumeyanue
Koa-

BO
yacoB

(McnoJib30BaHueE
o0opynoBanus Touku
pocTa)

XuMn4yeckue peakunu(24)

Crenensb okuciaeHusa. OKUCIUTEND.
BoccranoBurein

CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuid.

Kucaopoa. Bonopon (14)

TernnoBoit 3¢ heKT XUMHUUECKUX PEaKIIUH.
[TonsiTre 06 5K30- U SHAOTEPMHUUECKHUX
peakuusax. [[eMOHCTpallMOHHBIN YKCIIEPUMEHT.
«TermmoBoit 3¢ (heKT pacTBOPEHUS BEIIECTB B
BOZE»

1 Hudposas
nabopaTopus

RELEON

15




Hudposoii natumk

TEMIIePaTyphI
IJIATUHOBBIN
Xumnueckue peakuuu (94)

4 1 | IloHaTHE O CKOPOCTH XUMHYECKON pPEaKIIUH. [udposas
@DaKTOpHI, BIUSIONIME HA CKOPOCTh XUMUYECKOM nabopaTopus
peakuuu. [TonsTue o karanm3zarope. RELEON
JleMOHCTpallMOHHBIN ONbIT. «M3yueHne BIUsSHUS Indposoit naTunk
pa3nUYHBIX (DAKTOPOB HA CKOPOCTH PEAKIIUM)» TeMIIEPaTyphI

IUTATUHOBBIN

5 2 Kiaccudukanus XuMHIeCKUX peakIfi 1mo
Pa3IMYHBIM MPU3HAKAM: YUCIIY U COCTaBY
MCXOJHBIX U MOJIYYEHHBIX BEIIECTB; U3MEHEHHIO
CTETICHEH OKMCIIEHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB; TIOTJIONIECHHUIO WJIH BBIICIICHUIO
SHEPIHH.

6 3 | DiekTponuTHIecKas TUCCOUAITHUS.

7 4 | DeKTpOIUTHI U HEANIEKTPOJIUTHL. HOHBI. Hudposas
Katvonsl u anuonsl. JlaGopaTopHbI ONBIT nabopaTtopus
«CuIbHbIE U CIIa0BIE DIIEKTPOIUTEI» RELEON

Hudposoii natumk
AJIEKTPOIIPOBOTHOCTH
8 S5 | DAeKTpoIUTHYECKAs TUCCOIUAIINS KUCIIOT,
LIEJI0YEHN U COTIEN.

9 6 | Peakuuu nonsnoro ooMeHa

10 7 | YcaoBus NpoTeKaHUs peakiuii HOHHOTO
oOMeHa.

11 8 | Ilpaktuueckas padora Nel. Peakiiuy HOHHOTO Hudposas
oOMeHa. nabopaTopus

RELEON
Hudposoii gatuuk
3JIEKTPOIIPOBOIHOCTH

12 9 | KonrponbHas pabota Nel o teme «Xumuueckue
peaxum.

Hemeranusl IV — VII rpynn u ux coeauHenus (264)

13 1 | IonmoxeHWe HEMETAUIOB B IEPUOANUECKOM
crcTeMe XUMHUYECKUX dyieMeHToB J[. 1.

MenneneeBa. O61mue CBONCTBA HEMETAJIIOB.

14 2 | Tamorensl: pu3nvecKkue M XUMHUECKUE

CBOWCTBA.




15, | 3,4 | CoenuHeHUs TalOTEHOB: XJIOPOBOIOPO/I, 1

16 XJIOPOBOZOPOAHASI KACIIOTA U €€ COJIH.

17 5 | Cepa: pusnueckre 1 XUMUIECKIE CBOHCTBA. 1

18 6 | CoenuHEHUS CEPBI: CEPOBOIOPO/I, CYIb(OUIBI, 1
OKCH/IBI CEPHI.

19 7 | CepHucrasi 1 C€pOBOJIOPOIHAS KHCIOTHI U UX 1
COJIH.

20, | 8,9 | CepHas kucnora. 1

21

22 | 10 | KontponwHas pabota Ne2 o reme 1
«Hemertaiutb»

23 | 11 | A3oT: u3HUecKue U XUMUYECKHUE CBONCTBA. 1

24 | 12 | AmMuak 1

25 | 13 | Conu ammonus. JIabopaTOpHBIA OMBIT. 1 Hudposas
«O06pa3oBaHue coJiell aMMOHHUSD naboparopus RELEON

Hudposoii naTank
AJIEKTPOIIPOBOTHOCTH

26 | 14 | IIpaktuueckas pabora Ne2.ITomyuenue ammuaka 1
Y U3y4YCHUE €0 CBOMCTB.

27 15 | Oxkcupasl a3ora. 1

28, | 16, | A3oTHas KHCJIOTa M €€ COJIH. 1

29 17

30 | 18 | ®ocdop: puznuecKkrue 1 XUMHUICCKHE CBOHCTBA. 1

31 | 19 | Coemunenus pochopa: okcun dpochopa (V), 1
oprodochopHas KUCTIOTa U €€ COJIU.

32 | 20 | Yruepon: ¢pusnyeckre 1 XUMUUYECKHE CBOMCTBA. 1
AnnoTponus yriaepoja: anmas, rpaguT, KapouH,
GbyiepeHsl.

33 21 | Coenunenus yriuepona: okcuabl yriepona (II) u 1
(V).

34 | 22 | CoenuHeHMs yriepoja: yrojibHasi KUCIIOTa U ee 1
COJIH.

35 | 23 | [Ipaktuyeckas padora Ne3. [Tomydenwue 1
YIIIEKHUCIIOTO Ta3a U H3y4eHHE eT0 CBOMCTB.

36 | 24 | KpemHwii 1 €ro COeAMHEHUSI. 1

37 | 25 | Ilpaktuyeckas pabora Ned. Penienue 1
HKCHEPUMEHTAIbHBIX 33Jau M0 TeMe
«Hemeramnel IV — VII rpynmn u ux
COCIMHEHUIN.

38 | 26 | KontponpHas pabota Ne3 o reme 1
«Hemeranmbi»

Metaibl u ux coequHenust (144)
39 1 | IlomoxxeHWe METaIOB B TEPHOAMYECKON 1

CUCTeMe XUMH4YecKux 3yemeHtoB JI.M.
Menpneneesa. O6mue pu3nvdecKrne CBOMNCTBA

17




meTauioB. duHaHCcoOBas rpaMOTHOCTbD.

40 2 | Metaiisl B mpupo/ie U 00IIHe CriocoObl NX 1
MOJTYYCHUSI.

41 3 | O0mue XuMHYECKHE CBOMCTBA METAIIIIOB: 1
peaKIuu ¢ HeMeTallIaMH, KUCIIOTaMH, COJISIMH.

42 4 | DeKTpOXUMUYECKU psif] HANIPSKEHUN 1
METaJIJIOB.

43, | 5,6 | lllemouHbie METAUIBI U UX COCTUHCHHUS. 2

44

45, | 7,8 | lllemoyHo3eMeIIbHBIC METAJIIBI H MX 2

46 COEINHEHUS.

47 9 | AnoMuHUi. 1

48 | 10 | AMdoTepHOCTh OKCH/IA U THIPOKCHIA 1
QTFOMUHHUSL.

49 | 11 | XKene3o. 1

50 | 12 | CoenuHeHwus xene3a M UX CBOMCTBA: OKCHIBI, 1 Hudposas
ruApokcuabl U coiu sxenesa (11 u I1I). nabopatopus RELEON
JIabopartopusrii onbiT Mo 11. «Keneso. Hudpooii garunk
OkwuclieHne xese3a BO BIaXKHOM BO3yXe» AaBJICHM:

51 | 13 | Ilpaktmueckas  pabora  No5.  Pemenwme 1
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTaibl
U UX COCTUHEHUS».

52 | 14 | KourponbHas pabota Ne4 mo teme «Metamibl U 1
WX COCAMHEHUSD)

IlepBoHayaibLHBIE CBeIeHUsI 00 OpraHuvecKux BemecTBax (144)
53, | 1,2 | [lepBoHavyaibHbIC  CBEJICHUS O  CTPOCHHH 2
54 OPraHNYECKHUX BEIIECTB.

55, | 3,4 | YrneBoaopoabl: METaH, ITaH. 2

56

57 5 | YrneBoaopoasl: STHIIEH. 1

58 6 | McrouHuKN yrieBOAOPOIOB: NPUPOAHBIM Ta3, 1
He(Th, yroilb.

59 7 Kucnoponcoaepxanme coeAMHEHUs: CHUPTHI 1
(MeTaHOII, ATaHO, TJIULIEPHH)

60, | 8,9 | Kucnoponacoaepxkamue COEIUHEHNA: 2

61 KapOOHOBBIE KHCIIOTHI (YKCYyCHAsI KUCIIOTA,
CTCapuUHOBAasT W OJICMHOBAs KHCJIOTHI,
aMUHOYKCYCHasl KHCIIOTa).

62 | 10 | buomornyecku Ba)XKHBIC BEUIECTBA: )KUAPHI. 1

63 | 11 | buonoruvecku BaKHbIE BEIIECTBA: TIIOKO3A. 1

64 | 12 | buonoruvecku BaKHBIC BEIIECTBA: OCIKH. 1

65 | 13 | KontponpHas padota Ne 5 «IlepBoHauanbHbIe 1

CBCACHUA OPIraHUYCCKUX BCIICCTBY.

18




66

14

XHUMHYECKOE 3arpsI3HEHUE OKPYKAIOLICH Cpebl U
€ro MOCIEICTBU.

OcHOBHbBIE KJIACCHI HEOPraHNvIEeCKUX coeTHUHEHHU M (2‘1

67 1 [Tpobiema 6€30macHOTO UCTIOIB30BAHMS BEIICCTB
Y XHMHYECKUX PEaKIui B
[TOBCEIHEBHOM JKHU3HU.

68 2 | TokcuuHbIe, TOPIOYUE U B3PHIBOOIIACHBIC

BCIIIECTBA. briToBasg xumudeckas I'paMOTHOCTbD.
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