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8 kaacce xumus. |. IJIAHUPYEMBIE PE3YJIbTATBI ObYYEHUSL.

Obyuarowuiics 8 Klacca HAy4umcsi:

®  ONHCHIBATH CBOMCTBA TBEPIBIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BHIIEISA UX CYLIECTBEHHBIC TPU3HAKM;

®  XapaKTepH30BaTh BEIIECTBA IO COCTABY, CTPOSHMIO M CBOMCTBAaM, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEX]ly TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

®  DPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IMOHATUH: aTOM, MOJEKyJa, XUMUYECKUH 3JEMEHT, MPOCTOE
BEIIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD, UCIOJIb3Ys 3HAKOBYIO CHCTEMY XUMUM;

e 1300paxkaTh COCTaB MPOCTEHIIMX BEHIECTB C MMOMOIIBI0 XUMHUYECKUX (POPMYT M CYHIHOCTh XMMHYECKHX
peaKLHii C MOMOLIbI0 XUMUYECKUX YPABHEHUI;

®  BBIUKCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, a TaKK€ MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa B COEIMHEHUSX;

®  CpaBHMBATH 10 COCTaBY OKCH/IbI, OCHOBAHUS, KUCIIOTbI, COJIH;
KJIacCU(UIIMPOBATH OKCHUJIBI 1 OCHOBAHUS 110 CBOWCTBAM, KUCIIOTHI U COJIM — IO COCTABY;

®  OIKCHIBaTh COCTaB, CBOWCTBA M 3HaueHHE (B MPUPOAE U MPAKTUUYECKOIH NEATENbHOCTH YeJI0BeKa) MPOCTHIX
BEIIIECTB — KUCJIOPOJa M BOJOPOAA;

e JaBaTh CPAaBHUTENBHYIO XapaKTEPUCTHKY XHMMHMYECKHX OJJIEMEHTOB U Ba)XKHEHIIMX COeIMHEHHH
€CTECTBEHHBIX CEMEICTB IIEIIOYHBIX METAJUIOB U TaJOr'€HOB;

®  [I0JIb30BATHCS JIAOOPATOPHBIM 00OPYIOBAaHHEM H XMMHUECKOH MOCY/IO0M;

® [POBOJUTH HECIOXKHBIC XUMHUECKHE ONBITHl M HAOMIOCHMsI 32 M3MEHEHNEM CBOWCTB BEIIECTB B Tpollecce
WX TIPEBpaIIeHNi; COOI0IATh MPaBMiIa TEXHUKHA 0€30MaCHOCTH MPH MPOBEICHUH HAOIIOICHUH 1 OIBITOB;

®  pa3nUyaTh SKCIEPUMEHTAIBHO KHCIOTH U HIEJI0YH, TOJIb3YsACh WHANKATOPAMH; OCO3HATh HEOOXOAMMOCTH
coOuoieHus1 Mep 0€30MaCHOCTH MPH OOPAICHUN C KUCIIOTAMH U IIEI0YaMHU.

Obyuarowuiics 8 knacca noay4um 603MoACHOCMb HAYUUMBCSL.

IPaMOTHO 00paIlaThCs C BEIIECTBAMH B ITOBCEIHEBHON KH3HHU;

OCO3HaBaTh HEOOXOMUMOCTHh COOJNIOJICHUs TPABUII DKOJIOTHYECKH O€30IacHOTrO IOBEJCHUSI B OKpYXKaroIlei
NIPUPOHON CPEIE;

MOHUMATh CMBICII M HEOOXOJMMOCTh COONIOJICHUS TIPENIUCAHUM, NpeaIaraeMblX B HMHCTPYKIHUAX IO
WCIIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U Jp.;

WCIIONIB30BaTh MPHOOPETEHHBIE KII0UYEBbIE KOMIETEHTHOCTH TPY BBITOJHEHUH HCCIEI0BATENBCKAX MPOEKTOB
10 U3YYEHHUIO CBOMCTB, CITOCOOOB TOTYYEHHS U PACIIO3HABAHMS BEIIECTB;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTB, HCIONB3YysS CPEACTBA YCTHOTO M MHUCHBMEHHOTO OOIIEHHUA,
MIPOSBIISITH TOTOBHOCTH K YBRYKEHHIO HHOM TOYKH 3pEHHS PU OOCYKIEHHH PE3yIbTaTOB BHITIOMHEHHOW PaboTHI;
OOBEKTHBHO OIEHWBATh WH(POPMAIMIO O BEIIECTBAX M XUMHYECKUX MPOIECCaX, KPUTHUYECKH OTHOCHTHCSA K
TICEeBJOHAYYHON WH(pOpMaIK, HEeTOOpPOCOBECTHOW pekiaMe, Kacaroelcs HCIMOMb30BaHUS —Pa3THIHBIX
BEIIIECTB.

Ilepuoguyeckuii 3aK0H W TMepHoOAUYecKass CHCTeMa XUMH4YecKHX 3jdeMeHTOB .M. MenaeneeBa. CTpoeHue
BellecTBAa.
Obyuarowutica 8 Knacca HAy4umcs.

e KIACCHPHUIINPOBATh XUMHUCCKHAE IJIEMEHTHI Ha METAIUTh, HEMETAJUTBI, 3JIEMEHTHI, OKCHIIBI U THIPOKCHIBI
KOTOPBIX aM(oTepHBI, W WHEPTHBIC SJEMEHTHI (Ta3bl) Ui OCO3HAHHUS BaXXHOCTH YIIOPSIO4EHHOCTH
Hay4HbIX 3HAHUU;

®  pacKphIBaTh CMbICT nepuoanydeckoro 3akona J[.M. Menneneena;

®  OIKCHIBATh U XapaKTEPU30BaTh TAONMMIHYIO (HOPMY MEPUOANIECKON CHCTEMBI XUMHUYECKUX 3JIEMEHTOB;

®  XapaKTepu30BaTh COCTAB aTOMHBIX SZEp W paclpeneieHne YhCia DJIEKTPOHOB IO AJIEKTPOHHBIM CIOSM
ATOMOB XUMHUYECKHX 3JIEMEHTOB MAaJIBIX IIEPHOAOB MEPUOAMIECKON CUCTEMBI, a TAKIKE KAJIUS M KaJIbITUS;

®  pa3nUyaTh BUJABI XMMHUYECKOH CBS3WM: HMOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO HETONAPHYIO H
METaIUTHYECKYIO;

®  u300paXkaTh NEKTPOHHBIEC (POPMYITBI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMU CBS3IMHU Pa3HOTO BUA;

® BEHIABISITH 3aBUCHMOCTh CBOWCTB BEIIECTBA OT CTPOEHHS €ro KPHUCTAUIMYECKON pelleTkd (HMOHHOMH,
ATOMHOM, MOJIEKYJISIPHOM, METAITHIECKOMH );

®  XapaKTepu30BaTh XHMHYECKHE JJEMEHTHl M HUX COCIUHEHHS Ha OCHOBE IIOJIOKEHHUS DIIEMEHTOB B
MIEPUONYECKON CUCTEME M OCOOEHHOCTEH CTPOSHHS UX aTOMOB;

® ONUCHIBATH OCHOBHBIE NPEANOCHUIKM OTKpbITUa J.M. MeHzaeneeBplM NEpUOAUYECKOrO 3aKOHA U
MEPUONYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB U MHOTO00Pa3HYIO HAYYHYIO JeSTEbHOCTh YYEHOTO;

®  XapakTepu30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUCHUE MEPUOJUUYECKOrO 3aKOHA U MEPUOIUYECKOU
cucTeMbl XuMudeckux ayeMenToB J[.M. MeHnneneeBa;



® 0CO3HaBaTh HayYHbIE OTKPBITHS KaK PE3yiabTaT UIUTENBHBIX HAONIONEHUH, OMBITOB, HAYYHOH MOJEMUKH,

MIPEOAOJIEHUS TPYAHOCTEN U COMHEHHH.
Obyuarowuiicss 8 kracca nomyuum 03MONCHOCb HAYUUMBCS.

® 0CO3HABaTh 3HAUYEHUE TEOPETHUECKUX 3HAHUM [Tl IPAKTUUYECKON AEATENbHOCTH YeTOBEKa,;

®  ONHCHIBATH U3yYEHHBIC OOBEKTHI KaK CHCTEMBI, TPUMEHSIS JIOTUKY CHCTEMHOTO aHAIN3a;

® QPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX IEPUOJUYECKON CHCTEMBl XUMHUYECKHUX JJEMEHTOB JUIS
O0BSICHEHHUS ¥ IPEIABUICHUS CBOWCTB KOHKPETHBIX BEIECTB;

e pa3BuBaTh HHGPOPMALMOHHYIO KOMIIETCHTHOCTh TMOCPEJCTBOM YIUIYOJeHHs 3HAHWA 00 HCTOpHUH
CTaHOBJIEHHS XUMHUYECKOM HayKd, €€ OCHOBHBIX IIOHSATHH, MEPUOJUUECKOr0 3aKOHAa KaK OJHOTro W3
BAKHEHMIIIUX 3aKOHOB MPUPOJIBI, a TAKXKE O COBPEMEHHBIX TOCTHKEHUAX HAYKU U TEXHUKH.

ITnanupyemoie pesynomamor peanuzayuu npozpammol «@opmuposanue YY/» cpedcmeamu npeomema Xumuu:
JIn4HOCTHBbIE YHUBEpPCATbHbIE yueOHbIe JeficTBUS

B paMKkax eHHOCTHOT0 H IMOLHOHAILHOT0 KOMIIOHEHTOB OyIyT CHOPMUPOBAHBIL:

* rpaXXJaHCKUH MaTPUOTU3M, JIF000Bb K PoinHe, 4yBCTBO FOPJIOCTH 32 CBOKO CTPaHYy;

® YBAXXCHUEC K UCTOPHU, KYJIBTYPHBIM U UCTOPUUCCKHUM ITaMATHUKAM;

* SMOI[MOHAIILHO TOJIOKUTENBHOE MIPUHSATHE CBOSH dTHUYECKOW WIACHTHYHOCTH;

® YBAXCHUEC K JAPYIruM HapogaM Poccun un MHpa U ONPUHATHE HUX, MCKITHHYCCKASA TOJCPAHTHOCTb, TOTOBHOCTH K
paBHOIIPaBHOMY COTPYAHUYECTBY,

* YBKEHHE K JIMYHOCTH M €€ JOCTOMHCTBY, JOOpOXKeIaTelnbHOE OTHOIICEHHE K OKPYKaloUMM, HETePIHMOCTh K
.]'IIO6BIM BUJaM HAaCUJIMA YU TOTOBHOCTD ITPOTUBOCTOATH UM,

* YBOXEHUEC K IIEHHOCTSM CEMbBH, JIOOOBb K TPUPOE, NMPHU3HAHWE IIEHHOCTH 370POBBS, CBOETO M IPYTHX JIIOMCH,
OIITUMH3M B BOCIIPUATHUN MHPaA,

* TOTPEOHOCTh B CAMOBBIPAXXEHUHU U CAMOpEaN3aliy, COMATBHOM IPU3HAHNY;

¢ IIO3UTHBHAA MoOpalJibHasA CaMOOLCHKAa W MOpPAJbHBIC YyBCTBa — YYBCTBO I'OpAOCTU IPH CIICAJOBAHUKW MOpPAJbHBIM
HOpMaM, IMEPEKUBAHUC CThIAa U BUHBI IIPU UX HAPYIICHUU.

B paMkax nesiTeJibHOCTHOTO (MOBEAEHYECKOT0) KOMIOHEHTA Oy 1yT chOPMUPOBAHBIL:

* TOTOBHOCTb U CIIOCOOHOCTh K YYaCTHIO B IIKOJBHOM CaMOYIIPAaBJIEHHH B IpEAEiax BO3PACTHBIX KOMIETEHLIMN
(IeXypcTBO B IIKOJE M KJIAacce, YJ4acTHE B JCTCKUX M MOJOASKHBIX OOIIECTBEHHBIX OPraHU3alUAX, IIKOIBHBIX U
BHEILIKOJIbHBIX MEPOIPUATHUSIX );

* TOTOBHOCTb U CIIOCOOHOCTH K BBIIIOJTHEHHIO HOPM U TPeOOBaHUH LIKOIBHON XKU3HHU, IpaB U 00sI3aHHOCTEH yUeHHKa;
* yMEHHE BECTH IMAJOI Ha OCHOBE PABHOIIPABHBIX OTHOIIEHHM M B3aUMHOIO YB@)KEHHMsS M IPUHATUS; yMEHHE
KOHCTPYKTHBHO Pa3periaTh KOH(INKTHI;

* TOTOBHOCTb U CIIOCOOHOCTh K BBIIIOJHEHHIO MOPAJbHBIX HOPM B OTHOLIEHUHU B3POCIBIX U CBEPCTHHUKOB B ILKOJE,
Jl0Ma, BO BHEY4YEOHBIX BUAAX JEATEIbHOCTH;

* MOTPEOHOCTh B YYaCTHH B OOIIECTBEHHOW XU3HU ONIDKANIIEr0 COIMANBHOTO OKPYKEHHS, OOIMIECTBEHHO ITOIE3HOM
JeATeNIbHOCTH;

* yMEHHE CTPOUTh >KU3HEHHBIE IUIAHBI C YY€TOM KOHKPETHBIX COLMAJbHO-MCTOPUUYECKUX, IOJUTHYECKUX U
SKOHOMMYECKHUX YCIIOBHIA;

* YCTOMYMBBIN TTO3HABATENBHBIN HHTEPEC W CTAHOBIICHHE CMBICIIO00pa3yromell (yHKIINY T03HABATENHHOTO MOTHBA;

* TOTOBHOCTH K BBIOOPY MPO(HIHFHOTO 00pa30BaHU.

Obyuatowutics 8 kracca noayuum 603MONCHOCTG O POPMUPOBAHUA!

* BLIPANCEHHOU YCMOUYUBOU YUeOHO-NO3ZHABANENLHOU MOMUBAYUY U UHMEPECA K YUEHUIO,

* 20MOBHOCTHU K CAMOO0OPA308AHUIO U CAMOBOCRUMAHUIO,

* A0eKBaAMHOU NOZUMUBHOU caMooyeHKu U A-konyenyuu,

* KOMREMEHMHOCIU 8 Peanu3ayuy OCHO8 2PAHCOAHCKOU UOEHMUYHOCIU 8 NOCMYNKAX U 0eSAMEeNbHOCIU,

* MOPANbHO20 CO3HAHUS HA KOHBEHYUOHATILHOM YPOBHE, CHOCOOHOCMU K DEUleHUI0 MOPANbHbIX OUNeMM HA OCHO8E
yuéma RnO3UYUtl Y4acmHuko8 OULEMMbl, OPUEHMAYUU HA UX MOMUBLL U YYECMEd, YCmouuugoe ciedosanue 8
no6edeHUU MOPATILHLIM HOPMAM U IMUYECKUM MPeDOBAHUAM,

* OMNAMUU KAK OCO3ZHAHHO20 NOHUMAHUSL U CONEPENCUBAHUS UYBCMBAM OPY2UX, GbIPANCAIOWENC 6 NOCMYNKAX,
HANpasienHblX Ha NOMOWb U 0becneyenue O1a20N0nYHusl.

PerynsiTuBHBIE YHHBepcalbHbIe y4eOHbIe el CTBUSA

OOyuaromuiica 8 kiacca Hay4UTCS:

* LIeJICNIOJIATaHUIO, BKIIOYasi TOCTAHOBKY HOBBIX LIENeH, MpeoOpa3oBaHUe MPaKTHUECKOH 3a/1a4i B IO3HABATEILHYIO;

* CaMOCTOSITENIbHO aHAJM3UPOBATh YCIOBHS JOCTHIKEHUS LIEH HAa OCHOBE y4€Ta BBIACIEHHBIX YUUTENEM OPHUEHTHUPOB
JeUCTBHS B HOBOM y4eOHOM MaTepuaie;

* IJIJAHUPOBATH ITyTH AOCTHKEHHUS LIENEN;

* YCTaHaBIIMBATh LIE€NEBbIE IPUOPUTETHI;



* YMETh CAMOCTOSTEIILHO KOHTPOIUPOBATH CBOE BpeMsI U YIIPABJISIT UM;

* IPUHUMATD PElIeHNs B IPOOJIEMHON CUTYalll Ha OCHOBE TIEPETOBOPOB;

* OCYIIECTBIIATh KOHCTAaTHPYIOIIMH M IPEABOCXUINAIOMINK KOHTPOJb IO PE3yNbTaTy M IO CHOCOOY HeicTBuf;
aKTyaJlbHBIH KOHTPOJb Ha YPOBHE IPOU3BOJIEHOI'O BHUMAHHUS;

* aJIcKBATHO CaMOCTOSATEIFHO OIEHMBATh TPABUJIBHOCTh BBITIONHEHHS JACHCTBUS M BHOCHUTH HEOOXOAWMBIE
KOPPEKTUBBI B UCIIOJIHEHHE KaK B KOHIIE ACHCTBHUS, TaK U 110 XOAY €r0 pealn3alum;

* OCHOBaM MPOTHO3WPOBAHMS KaK MpenBUACHHUS Oy IyIIMX COOBITHI U Pa3BUTHS MTPOLIEcca.

Obyyatowuiicss 8 kracca noayuum 603MONCHOCHb HAYHUMBCA!

* CAMOCTHOSIMENLHO CIABUMb HOBbLE YueOHble Yeau U 3a0ayu;

* NOCIMPOEHUIO JHCUSHEHHBIX NIIAHO8 80 8peMeHHO0 21 nepcnekmuse;

* NpU NAAHUPOBAHUY OOCUICEHUS YeTiell CaMOCMOAMENbHO, NOIHO U A0EK8AMHO YYUMbIBAMb YCI08USL U CPEOCEA UX
OOCMUICEHUS,

* 8bLOCSIMb ALMEPHAMUBHBLE CHOCOObL OOCIMUIICEHUS Yeau U 8bloupamv Haubonee 3 pexmususlii cnocod,;

* OCHOBAM CcaAMOpe2YIAYUU 8 YYeOHOU U NOZHABAMENbHOU 0eSMETbHOCMU 8 (opMe OCO3HAHHO20 YNPAGIEHUs C8OUM
noseodenuem u 0esmeIbHOCHbIO, HANPAGIeHHOU HA OOCMUNICEHIE NOCMABTIEHHbIX YeTlell,

* ocyulecmensims NO3HABAMENbHYIO PepeKCUio 8 OMHOUEHUY OeliCMBULL N0 PEUEHUIO Y4eOHbIX U NOZHABAMETbHBIX
3a0au;

* Q0EKBAMHO OYEHUBAMb O0OBLEKMUGHYIO MPYOHOCb KAK Mepy (pakmuueckoeo uiu Hpeononazaemozo pacxood
pecypcog Ha peuleHue 3a0a4u;

* QOEKBAMHO OYEHUBAMb CEOU BOIMOICHOCIU OOCUIICEHUS Yeu ONPeOelEHHOU CLONICHOCMU 6 PA3TUYHbIX chepax
CAMOCMOAMENbHOU 0esiImeNbHOCU,

* OCHOBAM CAMOPE2YNAYUU IMOYUOHANLHBIX COCIOAHULL,

* npuIa2ams 8ojae8vle YCUIUA U NPeoooiesams mpyOHOCHU U NPENAMCMEUs Ha NYMu OOCMUNCEHUS Yelel.
KommyHunkaTnBHbIe yHUBepcaibHble yueOHbIe el cTBUS

OO6yugaromuiics 8 Kjacca HAyIUTCA:

* VYUTHIBATh Pa3HbIC MHEHUS M CTPEMUTHCS K KOOPIMHAIINY PA3IMYHBIX ITO3UIIUN B COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE W IO3HWIIMIO, apryMEHTHPOBATh M KOOPAWHUPOBATH €€ C TIO3UIUSMH
napTHEPOB B COTPYJHUUYECTBE MPH BBIPAOOTKE OOIIEro pelieHHs B COBMECTHOM JISSITETbHOCTH;

* YCTaHaBIMBATh M CPABHHUBATH Pa3HBIE TOUKH 3PEHMUS, IPEXKIE YeM MPUHUMATD PEIIeHNS U JeJaTh BEIOOD;

* AprYMEHTHPOBATh CBOIO TOYKY 3pPEHHS, CIIOPUTb M OTCTaWBAaTh CBOIO IO3WIIMIO HE BPaXXIEOHBIM IJISi ONIIOHEHTOB
obpaszom;

* 33/1aBaTh BOMPOCHI, HEOOXOIMMBIE I OPTaHU3AINH COOCTBEHHOM NEATENFHOCTH U COTPYAHUYECTBA C TAPTHEPOM;

* OCYIIECTBISTH B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE HEOOXOJMMYFO B3aMOIIOMOIII;

* aJIeKBATHO MCIIOIH30BATh PEYB JJIS TUIAHUPOBAHUS U PETYJIISINH CBOSH e TeThHOCTH;

* aJIEKBATHO HCITOJI30BATh PEUEBbIE CPEICTBA IS PEIICHHS Pa3INYHBIX KOMMYHHUKATUBHBIX 33/a4; BIaIeTh YCTHON U
MMMCEMEHHOI PeYbi0; CTPOUTH MOHOJIOTYECKOE KOHTEKCTHOE BHICKA3bIBAHHE;

* OpPraHM30BBIBATh M IUIAHUPOBATH Y4EOHOE COTPYAHHYECTBO C YYUTENEM M CBEPCTHUKAMH, OIMPENENATh MeTH H
(hyHKIIMH y9aCTHUKOB, CITOCOOBI B3aNUMOJIEHCTBHS; IFIAHHPOBATH OOIINE CLIOCOOBI PabOoTHI;

* OCYIIECTBISATH KOHTPOJIb, KOPPEKIIHIO, OIIEHKY AeUCTBUN MapTHEPA, YMETh YOXKIATh;

* paboTaTh B TpyNIe — YCTaHABIWBaTh pabodne OTHOIIEHUS, >(PQEKTHBHO COTPYAHHYATh M CIIOCOOCTBOBATH
MIPOAYKTUBHOM KOOTEPAINN; HHTErPHUPOBATHCA B TPYIIITY CBEPCTHUKOB M CTPOUTDH MPOAYKTUBHOE B3aNMOJICHCTBHE CO
CBEPCTHUKAMU U B3POCIIBIMH;

* OCHOBaM KOMMYHUKAaTHBHOU pedIiexcu;

* MCIIONB30BATh aJIeKBaTHBIE S3BIKOBBIC CPENCTBA IS OTOOpDaKEHUS CBOWX YYBCTB, MBICIEH, MOTHBOB U
moTpedHOCTEH;

* OTOOpaxaTh B pedd (OmucaHwme, OOBSICHEHHE) COJAEp)KaHWE COBEPIIaeMbIX NEHCTBHNA Kak B (opMe TPOMKOU
COIMATM3UPOBAHHON pedn, TakK U B (popMe BHYTpEHHEH pedm.

Obyuarowutics 8 Knacca noay4um 03MOMCHOCb HAYYUNbCA:

* YUUMBIEAMb U KOOPOUHUPOBAMb OMIUYHbIE O COOCMEEHHOU NO3UYUL OpYeux 1o0ell 8 COmpyoHuyecmse,

* YUUMBIBAMb PA3HBLE MHEHUS U URMEPeCbl U 0O0CHOBbIBAMb COOCMBEHHYIO NOSUYUIO,

* HOHUMAMb OMHOCUMETbHOCHb MHEHUL U NOOX0008 K peuleHUur0 npodiembl;

* NPOOYKMUBHO PA3Peuiams KOHGIUKMbL HA OCHO8E YYéma UHmMepecos u NO3Uuyull 6cex YUacmHUKo8, NOUCKA U OYeHKU
AbMEPHAMUBHBIX CNOC0008 pa3peuieHusi KOHQIUKMO8, 00208APUBAMbC U NPUXOOUMb K 00wemy peulenuio 6
CO8MECMHOU 0esimMeNbHOCMU, 8 MOM YUCe 8 CUMYAYUU CINOIKHOBEHUSI UHINEPECO8,

* Opame Ha cebsi UHUYUAMUBY 8 OP2AHUAYUU COBMECTNHO20 0elicmeus (0eslosoe TUdepCcmeo);

* 0KA3b18AMb NOOOEPIAUCKY U COOCLiCIBUe MeM, O KO20 3d8UCUM OOCMUMICEHUE Yell 8 COBMECHOU 0esimelbHOCmU,

* 0CYWeCmeaams KOMMYHUKAMUBHYIO pehieKCut0 KaK OCO3HAHUE OCHOBAHUL COOCMBEHHbIX Oelicmeuil U Oelcmeutl
napmuépa;



* 8 npoyecce KOMMYHUKAYUU OOCMATNOYHO MOYHO, NOCIe008AMENbHO U NOJHO Nepeddasams NAPMHEPY He0OX0OUMYIO
unpopmayuio Kax opueHmup 0Jisk ROCMPOeHUs Oelcmeust,

* gcmynams 8 Ouanoe, d MaKdice yuacmeo8amy 6 KOJLIeKMUBHOM 00CYIHCOeHUU NPoOIeM, Y4ACMBO8amb 8 OUCKYCCUU U
apeymMenmupo8ams C6010 NOUYUIO, BA0eMb MOHOIOSUYECKOU U OUAL02UYECKOU POPpMAMU peyu 8 COOMBEMCEUL C
SPAMMAMUYECKUMU U CUHIMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

* C1e006aMb  MOPATLHO-IINUYECKUM U NCUXOA0SUYECKUM NPUHYUNAM O0OWjenus U CcompyoHuiecmed Hda OCHO8e
VBANCUMENHHO20 OMHOWEHUS K NAPMHEPAM, SGHUMAHUS K JUYHOCMU OpY2020, A0eKE8AMHO20 MENCIUYHOCHOZO0
B0CHPUAMUSL, 20MOBHOCTHU A0EK8AMHO Peazuposamsv HA HYlHCObl OpPY2UX, 8 YACMHOCMU OKA3bleamb HOMOWb U
IMOYUOHATLHYIO NOOOEPICKY NAPMHEPAM 8 NPOYyecce OOCMUNCEHUSL 00uell Yeau COBMeCMHOL 0eslmerIbHOCHU,

* yempaueams 3 pexmusnvie epynnogvie 00CysHcOeHus U obecneyusams 0OMeH 3HAHUAMU MeNCOY YLEHAMU 2PYNNbL
071 npUHAMUSA IPDEKMUBHBIX COBMECIHBIX PEUUEHUL,

* 8 COBMECMHOU OessMeNbHOCU YémKO (HOpMyIUposams yeiu cpynnsvl U Nno3601amsb €€ YYACMHUKAM NPOSGIAMb
COOCMBEHHYIO IHEPeUIo 011 OOCHMUNCEHUSL IMUX Yelell.

ITo3naBaTeIbHbIE YHHBEPCAIbLHbIE YUeOHbIE AelicTBHUS

OO6yyaromuiics 8 kiacca Hay4UTCS:

* OCHOBAM peai3aliy MPOSKTHO-UCCIIECI0BATEIBLCKOM e TeIbHOCTH;

* IPOBOIMTH HAOIIOICHNE U DKCIIEPUMEHT IO/ PYKOBOJCTBOM YUHTEJIS;

* OCYIIECTBIIATH PACIIMPEHHBIN TTOMCK HH(GOPMAITHH C UCITOIB30BAHUEM PeCypCcoB OmnbmnoTek u MHTEpHeTa;

* cO3/1aBaTh M MPEOOPa30BBIBATH MOIEIN U CXEMBI IS PEIICHHS 3a/1a4;

* OCYIIIECTBJISATh BBIOOP HanOosiee 3 eKTUBHBIX CIIOCOOO0B PEIICHHS 3aayu B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA,
* T1aBaTh OIpPEIETCHUE TOHATHIM;

* yCTaHABIUBATH IPUINHHO-CIIEICTBEHHEIE CBSI3H;

* OCYIIECTBIIATH JOTHYECKYIO OIEPAIIHIO YCTAHOBIICHHS POIOBHIOBBIX OTHONIEHNH, OrPaHNYEHUE TOHATHS;

* 0000IIaTh MOHATHS — OCYIIECTBIIATh JIOTHYECKYIO OIEPAIMIO MEPEX0a OT BHUIOBBIX IMPH3HAKOB K POIOBOMY
MMOHSATHIO, OT TIOHATHS ¢ MEHBIIIMM 00BEMOM K TIOHATHIO C OONBIINM 00bEMOM;

* OCYIIECTBIIATH CPaBHEHHUE, CEPHAIINIO W KIACCH(UKAINIO, CAMOCTOSTENBHO BBIOMpAs OCHOBAHUS U KPUTEPHUU JUIS
YKa3aHHBIX JIOTHYECKHUX OIEPaIfHii;

* CTPOUTH KJIACCH(PHUKAIINIO HA OCHOBE JTUXOTOMUYECKOTO JeeHUs (Ha OCHOBE OTPHIIAHMA);

* CTPOUTH JIOTHUYECKOE pacCyKACHUE, BKIIOYAIOIIee YCTAHOBICHHE IIPUYNHHO-CIICICTBEHHBIX CBSI3CH;

* 00OBSICHATH SIBIICHUS, TIPOIECCHI, CBSI3U M OTHOIICHUS, BBISIBIIIEMBIC B X0J1€ HCCIICAOBAHMS,;

* OCHOBaM O03HAKOMHTEIILHOTO, U3YYAIOIIEro, YCBanBaIOIIEr0 M MIOMCKOBOTO YTCHUS;

* CTPYKTYpUPOBAaTh TEKCTBLBKIIOUYassyMEHHE BBIJCIATh TJIABHOE W BTOPOCTEIICHHOE, TJIABHYIO WJICI0 TEKCTa,
BBICTPAMBATh MOCIEAOBATEIBHOCTh OMUCHIBAEMBIX COOBITHIA;

* paboTath ¢ MeTaopaMi — TIOHUMATH TIEPEHOCHBIA CMBICT BRIPAKEHUH, IOHUMATEL M YIIOTPEOIATH 00OPOTHI PeUH,
MTOCTPOEHHBIE Ha CKPBITOM YIOA00IeHHH, 00pa3HOM CONIMKEHIH CIIOB.

Obyuatowuiics 8 kracca nomyHum 603MONCHOCHb HAYUUMBCSL:

* OCHOBAM PeqheKCUBHO20 UMEHUSL,

* cmasumv npoodemy, apeyMeHmupo8ams e€ aKmyanibHOChb,

* CAMOCTOSIMENLHO NPOBOOUND UCCIEO08AHUE HA OCHOBE NPUMEHEHUSL MEMOO08 HADIOOEHUS. U IKCNEPUMEHMA,

* 6b108U2AMDb 2UNOME3BL O CA3AX U 3AKOHOMEPHOCHISX COObIMULL, NPOYECcos, 00bEKMos;

* 0P2AHU308bIBAMb UCCICO0BAHUE C YETbIO NPOBEPKU CUNOMES;

* denamov yMO3aKIOUeHUs: (UHOYKIMUBHOE U RO AHATI02Ul) U 8bI600bL HA OCHOBE APSYMEHMAYUU.

Ilnanupyemoie pesynomamot peanusayuu npozpammsl «OCHOBbL CMBICI06020 UMEHUA U PAGOMbBL C MEKCHOM)
cpeocmeamu npeomema Xumuu:

OOyuatomuiicst § Kiacca HAyIHUTCS:

* OPHEHTHPOBATHCS B COACP)KAHUM TEKCTA U IIOHUMATh €T0 LETOCTHBINA CMBICT:

— OIIPEACIATH IMIABHYIO TEMY, OOLIYIO LeIb TN Ha3HaYCHUE TEKCTa;

— BBIOMpATh U3 TEKCTa WM MPUAYMAaTh 3ar0JIOBOK, COOTBETCTBYIOIINI COEPKAaHHUIO U OOILIEMY CMBICITY TEKCTa;

— (OpMyIIUPOBATh TE3UC, BBIPAKAIOLIMHA OOIINIT CMBICI TEKCTa;

— MPEABOCXUILIATH COAEP)KaHUE MIPEAMETHOrO IIJIaHa TEKCTA T10 3arojoBKy U C OIOPOH Ha MPEAbLIYIINH OIbIT;

— OOBACHSATDH MOPSIOK YaCTEH/MHCTPYKINH, COIEPKALMXCS B TEKCTE;

— COIIOCTaBJISITh OCHOBHBIE TEKCTOBbIE M BHETEKCTOBBIC KOMIIOHEHTHI: OOHAPYKUBAaTh COOTBETCTBUE MEXKIY YaCThIO
TEKCTa W ero odOmeid uaeeidl, cHopMyIHpOBaHHOM BONPOCOM, OOBSACHITH Ha3HAUYEHHWE PUCYHKA, MOACHSITH YacTH
rpaduka uin TabIusl U T. 1.;

* HAXOIUTh B TEKCTe TpebyeMmyro mHpopMmanuio (mpoderaTb TEKCT IJ1a3aMH, ONPEAEsITh €ro OCHOBHBIE 3JIEMEHTHI,
COMOCTABIIATH (POPMBI BBIpaXKEHUsI MH(POPMALIUK B 3alPOCE W B CAMOM TEKCTE, YCTaHABIMBATD, SIBISIOTCS JIM OHH
TOXAECTBEHHBIMU MJII CHHOHUMHYECKUMH, HAXOIUTh HEOOXOUMYIO EMHUILY HHPOpMAIMK B TEKCTE);



* pemiath y4eOHO-IIO3HABATENbHBIE M y4YeOHO-TIPAKTHUECKHE 3aJauyd, TpeOyIoUuMe TIOJHONO0 M KPUTUYECKOro
MOHUMAaHUS TEKCTa:

— OIPEACIATh Ha3HAUYEHHE PA3HBIX BUJOB TEKCTOB;

— CTaBUTH Nepes COOO0H 1Ieb YTEHHsI, HAIIPaBJIsisi BHUMaHHE Ha MOJIE3HYIO B TaHHBIH MOMEHT HH(OPMAIHIO;

— pa3nuyaTh TeMbI U IOATEMBI CIICIIHAIBLHOTO TEKCTa;

— BBIIENATH HE TOJBKO TIIaBHYIO, HO U M30BITOUHYIO HH(OPMALHIO;

— MPOTHO3UPOBATH MOCIEAOBATEIBHOCTD U3IOKEHUSI UACH TEKCTa;

— COIIOCTaBIISITh pa3Hble TOYKH 3PEHUsI U pa3Hble HCTOYHUKH MH(POPMAIMH MO 3aJaHHOH TeMe;

— BBINIOJHSTH CMBICIIOBOE CBEPTHIBAHUE BBIJICTICHHBIX (PAKTOB M MBICIICH;

— (opMHPOBaATH HA OCHOBE TEKCTa CHCTEMY apI'yMEHTOB (JI0BO/IOB) AJIsi OOOCHOBaHHS ONpeeIEHHON TTO3UIUH;

— MOHUMATH IyIIEBHOE COCTOSIHUE MEPCOHAKEN TEKCTa, COMEPEKUBAThH MM.

* CTPYKTYpUPOBAaTh TEKCT, MCIONb3ys HYMEPALWIO CTPAaHUI, CIIMCKH, CCHUIKH, OTJIABJICHHE; MPOBOIUTH NPOBEPKY
MPaBOMKCAHUS; UCTIONB30BATh B TEKCTE TaONUIIbI, N300pasKECHHS,;

* IpeoOpa3oBBIBATH TEKCT, UCTIONL3YS HOBBIE (DOPMBI TIpeAcTaBiIeH s HH(OpMaUU: GOpMYIIbL, TPAaQUKH, AUATPAMMBL,
TaOJUIIBI (B TOM YHCIIE JMHAMHYECKUE, 3JEKTPOHHBIE, B YACTHOCTU B MPAaKTHYECKHUX 3aJ]]ayax), IEPEXOJUTh OT OIHOTO
MPEACTABICHUS JIAHHBIX K IPYTOMY;

* HHTEPIPETUPOBATDH TEKCT:

— CpaBHUBATh ¥ TPOTHUBOIMOCTABIISATh 3aKIIOUEHHYIO B TEKCTE HH()OPMAIIHIO PAa3HOTO XapaKTepa;

— O0OHapyXHMBaTh B TEKCTE JIOBOJIbI B TIOATBEPIK/ICHHE BHIIBUHYTHIX TE3HCOB;

— JIenaTh BBIBOJIBI U3 CPOPMYITMPOBAHHBIX MOCBHUIOK;

— BBIBOJIUTH 3aKIIFOYEHHE O HAMEPEHUH aBTOpA HIIH TJIABHOM MBICITH TEKCTa.

* OTKJIMKAThCS Ha COJIEPIKAHUE TEKCTa!

— CBs3bIBaTh HH(GOPMAIINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSMH U3 JIDYTUX UCTOYHUKOB;

— OLICHHMBATh YTBEPKICHUS, CJICTIAHHBIC B TEKCTE, UCXOJISl U3 CBOUX IMPEJCTABICHUA O MUPE;

— HaXOJUTh JOBOJBI B 3aIIUTY CBOEH TOUKU 3PECHUSI;

* OTKIIMKAaThCs Ha (HOpMy TEKCTa: OLEHMBATH HE TONBKO COJIEpXKAHHE TEKCTa, HO W ero GopMmy, a B IEIOM —
MacCTEPCTBO €ro UCIIOJIHCHHS,

*HA OCHOBE HWMEIOIIMXCS 3HAHWHA, >XU3HEHHOTO OIbITa IOJBEPraTh COMHEHHUIO JOCTOBEPHOCTh HWMEHOIIEHCS
nHpopMaIuy, oOHAPYKMBATh HEIOCTOBEPHOCTh MONy4aeMo HH(pOpManuu, npoOeibl B HHPOPMALMKA W HAXOIUTh
MyTU BOCTIOJIHEHHUSI DTHX MPOOEIIOB;

* B TIpoliecce paboThl C OMHUM WJIM HECKOJIBKMMU MCTOYHHKAMU BBISBIIATH COJIEPIKAIIYIOCS B HUX MPOTHBOPEUUBYIO,
KOH(IMKTHYIO HH(POPMALIHIO;

* ACIOJB30BaTh MMOMYYCHHBIN OIMBIT BOCHPHUSATHSI MHPOPMAIIMOHHBIX 00BEKTOB Il 00OTall[eH!s] TYYBCTBEHHOTO OITBITA,
BBICKa3bIBaTh OIICHOYHBIE CYXKJICHHS U CBOIO TOUKY 3pEHHSI O MOTYIEHHOM COOOIIECHUH (MIPOYUTAHHOM TEKCTE).
Yuawuiics 8 knacca noayuum 803moiCHOCHb HAYYUMBCL:

* QHATUBUPOBAMb USMEHEHUSL CB0E20 IMOYUOHATLHO20 COCMOSIHUSL 8 Npoyecce YmeHus, NOJYYEHUs U nepepabomxu
NOAYYeHHOU UHopMayuu u eé 0CMbLCIeHUSL.

* GIAGISAMb UMNIUYUMHYIO UHOOPMAYUIO MEKCMA HA OCHO8E CONOCMABLEHUs WLIIOCMPAMUBHO20 MAmMepuana ¢
unpopmayuell mexcma, aHaru3a NOOMeEKCMa (UCHOIb308AHHBIX SA3bIKOBIX CPEOCME U CIMPYKMYPbl MEeKCMa).

* KpUMUYEeCKU OMHOCUMbCSL K PEKIAMHOU uHpopmayuu,

* HAXOOUMb CnOCOOBL NPOGEPKU NPOMUBOPEUUBOL UHPOPMAYULL

* onpedensimb 0CMOBEPHYIO UHDOPMAYUIO 8 CTYYAe HATUYUS NPOMUBOPEUUBOL U KOHMDIUKMHOU CUMYAYUU.

Ilnanupyemoie pezynvmamel peanuzayuu npozpammul «@opmuposanue UKT-komnemenmuocmu odyuarouuxcay
cpeocmeamu npeomema Xumuu:

OOyJaromuiics 8 kacca HAyIUTCS:

* BBICTYIIATh C ayAMOBHJICONOIEPKKOM, BKIIIOYas! BHICTYIUIEHHE IIepel AUCTAHLIMOHHON ayAuTOpUeH;

* y9acTBOBaTh B OOCYXIEHUH (ayquoBUAeO(OpYyM, TEKCTOBBIM (DOpyM) C HCHOIB30BAaHHEM BO3MOXHOCTEH
HNurepuera;

* MCIOJIb30BaTh BO3MOXXHOCTH 3JIEKTPOHHOM MOUTHI 7151 HHPOPMALMOHHOTO 0OMeEHa;

* BECTH JIMYHBIM JHEBHUK (0JIOT) C HCIIOIB30BaHUEM BO3MOXKHOCTeH MHTEpHETa;

* OCYLIECTBISITH 00pa3oBaTeIbHOE B3aWMOACHCTBHE B HMH()OPMALIMOHHOM HPOCTPAHCTBE OOPa30BATENBLHOIO
yupexaeHus (MoJdydeHHe W BBIIOIHEHHE 3aJaHui, MOIy4YeHHEe KOMMEHTapHeB, COBEPIICHCTBOBAHUE CBOEH paboTHI,
(hopmupoBanue mopThoano);

* co0MI0AaTh HOPMBI HH(GOPMATMOHHOHN KYJIBTYPBI, 3TUKH U IpaBa; C yBaXEHUEM OTHOCUTHCS K YaCTHOM MH(pOpMaLUH
1 MHQOPMALMOHHBIM IPaBaM JPYTHX JIIOJCH.

* MCIONB30BaTh pa3IMYHbIe MPUEMBI Torcka HHGopManuu B IHTepHETE, MONCKOBBIE CEPBUCHI, CTPOUTD 3alPOCHI IS
MorcKa MH(OpMAalMy 1 aHAJTM3UPOBATEH PE3yJIbTaThl TIOMCKa;



* HCIIONIb30BaTh MPHUEMBI TMOMCKA WHGOpPMAIMM Ha TEPCOHATHLHOM KOMITbIOTEpPE, B HMH()OPMAIMOHHOW Cpeie
YUpEXKIEHHS U B 00pa30BaTEIbHOM MTPOCTPAHCTBE;

* HCIIOJIb30BATh Pa3IUYHbIC OMOIHOTEUHBIC, B TOM YHCIIC JICKTPOHHBIC, KATAJIOTH I TOMCKa HEOOXOIMMBIX KHUT

* MCKaTh WH(GOpPMAIMI0 B Pa3IMYHBIX 0a3aX [aHHBIX, CO3/1aBaTh W 3allONHATH 0a3bl JAaHHBIX, B YaCTHOCTH
WCIIONb30BaTh PA3IMYHBIC ONPE/IEITUTEIIN;

* popmupoBaTs coOCTBEHHOE WH(POPMAIMOHHOE MPOCTPAHCTBO: CO3JaBaTh CHUCTEMBI TAllOK M pa3MellaTh B HUX
HY>KHbIC HH(OPMAIMOHHBIC UICTOYHUKH, pa3MenaTh nHpopmaiuio B IHTepHeTe.

* BBOJUTH PE3Yy/IbTAThl U3MEPCHUI U JPYrHe IU(PPOBBIC JaHHBIC I X 00paOOTKH, B TOM YHCIIE CTATUCTUYCCKON U
BH3YaJIU3allly,

* IPOBOJIMTH IKCIIEPUMEHTHI U HCCIIEAOBAHHS B BUPTYAILHBIX JTa00opaTopusix

Oyuarowuiica 8 Knacca noayyum 803MONCHOCHb HAYYUMbCL.

* 83aUMOO0EICINBOB8AMD 8 COYUATLHBIX CemsX, pabomamy 6 cpynne Hao coooueHuem (UKu);

* YUACBO8ANb 8 (hOPYMAX 68 COYUATLHBIX 0OPAZ08AMENLHBIX CEMSIX;

* 83aUMO0ECBO8AMYb C NAPMHEPAMU C UCNONL30BAHUEM B03MONCHOCMel HumepHema.

* €030a6amb U 3aNOHAMb PATUYHbIE ONpedeTUment,

* UCNOTIB3068AMb PA3TUYHBIE NPUEMBL NOUCKA UHpopmayuu 6 Humeprueme 6 x00e yuebHOU desimerbHOCTL.

* IPOBOOUMDb  ECMECNBEHHO-HAYYHbIE U COYUATbHbIE UMEPeHUs, 66800UMb Pe3yIbMamvl UBMEPeHUll U Opyeux
Yupposwix OAHHBIX U 0OPAOAMBIEAMb UX, 8 MOM YUCLE CIMAMUCIMUYECKU U ¢ NOMOWbIO BU3VATUIAYULL,

* QHATU3UPOBAMb PE3YTLIMAMbL CE0eU 0eSMETbHOCU U 3AMPAYUBAEMbIX PeCYPCO8.

IThanupyemoie pezynvmamsl peanusauyuu npozpammovl «OcHO8bl YUEeOHO-UCCNE006AMENLCKOU U NPOEKMHOU
0essmenbHOCHU) CPeOCmeamu npeomMema Xumuu:

Yyammuiics 8 ximacca HayqIuTCS:

* [JTAHUPOBATH ¥ BHITIONHATH YUueOHOE HCCIIEJOBAHUE U YIEOHBIH MPOEKT, UCIIONB3Ysl 000PYA0BaHKE, MOJICIH, METO B
1 IpUEMBI, aJIcKBAaTHBIE HCCIEMYEMON TIpodiieMe;

* BEIOMPATH M UCIIONIb30BATh METOJIBI, PEJICBAHTHBIE paccMaTpuBaeMol ipodIieme;

® pacCiiodHaBaTb U CTaBUTHb BOIIPOCHI, OTBETHI Ha KOTOPBLIE MOI'YT OLITH TTIOJTy4CHBbI HYTéM HAaY4YHOI'0 HUCCJICIOBaHUA,
OT6I/IpaTB aICKBATHBIC METOABI UCCIICAOBAHUAA, (1)OpMyJ'II/Ip0BaTB BBITCKAIOIIMUE U3 UCCIICA0OBAHUA BBIBOJBI,

® UCIIOJIb30BaTh TaKWE€ C€CTCCTBCHHO-HAYYHBIC MCTOJbI U HpI/IéMBI, Kak Ha6JHOJICHI/Ie, IIOCTaHOBKa HpO6.]'IeMI)I,
BBIJIBUKCHUE «XOPOIICH TUIIOTE3bD», SKCIEPUMEHT, MOJCITHUPOBAHHE, HCIOJIH30BAHUE MATEMATHUECKUX MOJIEINEH,
TeopeTHiecKoe 000CHOBAaHUE, YCTAHOBIICHHE IPAHUI] IPUMEHHUMOCTH MOJICITH/TEOPHU;

* ICHO, JIOTHYHO M TOYHO H3JIaraTh CBOI TOYKY 3pPEHHS, HCIOIB30BATh SI3BIKOBBIC CPENCTBA, aJICKBATHBIC
o0cyxmaeMoit mpobieme;

* oTIMYaTh (AKTHl OT CYXKJICHHH, MHCHHH M OIICHOK, KPUTUYECKH OTHOCHUTBCS K CYXJCHHUSM, MHEHHSM, OIICHKaM,
PEKOHCTPYUPOBATh UX OCHOBAHHUS,

* BUJCTh ¥ KOMMEHTHPOBATh CBS3b HAYYHOI'O 3HAHUS M IEHHOCTHBIX YCTAHOBOK, MOPAJbHBIX CYXKICHUH MpH
MOJTYYECHUH, PACTIPOCTPAHEHHUN ¥ IPHMEHEHUU HAYYHOTO 3HAHUSI.

Obyuatowuiics 8 kracca nomyHum 603MONCHOCHb HAYUUMBCSL:

* CAMOCTNOSIMENbHO 3A0YMbIEAMb, NIAHUPOBAMb U GLINOIHAMb YYeOHOe UCCIe008aHue, YYeOHblll U COYUATbHbILL
npoexm;

* UCNONB308aAMb 002A0KY, 03apeHUe, UHIMYUYUIO,

* UCNONB306AMb MAKUE ECTHECMBEHHO-HAYUHbIE MemoObl U HPUMbl, KAK aOCMpasuposaHue oOm HPUEXoOauux
GPaxmopos, npogepra Ha COBMECIMUMOCHIb C OPY2UMU U3BECIHbIMU (pakmamiL,

* YeNeHaNnPasIeHHO U OCOZHAHHO PA36UBAMb CE0U KOMMYHUKAMUGHbIE CHOCODHOCMU, 0C8AUBANb HOBblEe SA3bIKOBbLE
cpedcmea;

* 0CO3HABAMb CB0I0 OMBEMCMEEHHOCHb 3d OO0CMOGEPHOCHb NOAYYEHHbIX 3HAHUL, 34 KAYeCmEo GblNOJIHEHHO20
npoexma.

9 xnacc xumus INIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSA.
JIMYHOCTHBIMH Pe3yJIbTATAMHU U3YYCHUS IIpeAMETa « XUMHUS» ABJISIOTCS CIACAYIOLINE YMEHUS:

IloctenenHo BBICTpAanNBATh COOCTBEHHOEC HOEJIOCTHOC MUPOBO33PCHUC!

— O0CO3HaBaTh COBPEMEHHOE MHOT000pa3We THUIIOB MHPOBO33PEHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX,
aTEUCTUYECKUX, KYJIBTYPHBIX TPAIMLUH, KOTOPBIE ONPENENSIOT pa3Hble OOBSCHEHUS MPOHMCXOJSIIECTO B
MUpeE;

— C y‘IéTOM 9TOI'0 MHOF006p8.31/I51 INOCTCIICHHO BBIpa6aTLIBaTB CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIE
JKU3HCHHBIC BOIIPOCHI, KOTOPLIC CTABUT JIMYHBIN KU3HECHHBIN OIIBIT,

— YUUTHCA NPU3HABATH NPOTUBOPCYHUBOCTL U He3aBepI_HéHHOCTB CBOHMX B3IIAJ0B Ha MUP, BO3MOKHOCTb UX
U3MCHCHU:I.



YUuThCAd MCIIOJIL30BaTh CBOH B3TJIA Al HA MHUDP I 00BACHEHUS PA3INIHBIX CHTyaHHﬁ, peuicHuA
BO3HHKAOIMKHX HpO6JI€M " U3BJICUCHUS )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh M M3y4aTh B y4yeOHMKax IO pPa3HbIM NpeAMeTam MaTepuan (u3
MaKCHMYyMa), UMEIOLUI OTHOLLIEHUE K CBOUM MHTEpPECaM.

Hcnonp3oBaTh CBOM HWHTEpPECHl Uil  BHIOOpa MHIMBHUIYaIbHONH 00pa30BaTENbHONW  TPaeKTOPHH,
MOTCHIIMATBLHOU OyayIIeH mpodeccuu U COOTBETCTBYIOMIETO MPO(UIBLHOTO 00pa30BaHUsI.

[TproOpeTats ONBIT YIaCTHS B IeNIaX, MIPUHOCSIIHX ITOJIb3Y JIFOISIM.

Y4uuThCs CaMOCTOATENLHO BHIOMPATh CTUJIb MOBEICHUS, IPUBBIUKH, OoOecreunBaomue 0e30macHblii 00pa3
KU3HU U COXPAHEHHE 37I0POBBSI — CBOCTO, & TAKXKE OJIM3KUX JIIOJICH H OKPYKAFOIIHX.

Y4UTBCSA CaMOCTOATENBHO MPOTUBOCTOSTh CUTYaLMsIM, IPOBOLUPYIOIIMM Ha IOCTYIIKH, KOTOPBIE YIPOKAIOT
0€30IaCHOCTH U 37I0POBBIO.

Br16upaTh MOCTYNKH, HalleJIEHHbIE HA COXPaHEHHE U OepexHOE OTHOIIEHHE K MPHUPOJIE, OCOOEHHO KUBOM,
n30erasi NMPOTHUBOMOJIOKHBIX TOCTYIKOB, IOCTENIEHHO y4yach M OCBauBas CTPATETHIO pPallOHAIBHOIO
MIPUPO/IOTIOJIE30BAHUS.

Yuutbesa yoOexaarb JApyrux Jrojeil B HEOOXOJMMOCTH OBJAJEHUS CTpAaTerHed paluoHaIbHOIO
MIPUPOIOTIOJIE30BAHUS.

Hcnonp30BaTh 3KOJIOTHUECKOE MBINUICHHE I BHIOOpA CTpaTErMu COOCTBEHHOTO IMOBEICHUSI B KayeCTBE
OJTHOY M3 IIEHHOCTHBIX YCTAaHOBOK.

Cpeocmeom pazéumusi TMYHOCTHBIX PE3YIbTATOB CIYy)XAaT Y4eOHBIH MaTepuana M MPOTYyKTUBHBIE 3aJaHUs
yueOHUKa, HalleJIeHHble Ha 6-10 JIMHUIO PAa3BUTHUSI — YMEHHE OLIEHHBATh IMOBEJCHHE YeNOBEKa C TOYKH
3peHusl XUMUYECKOH 0€3011aCHOCTHU MO OTHOIICHHIO K YEJIOBEKY U IMPUPO/IE.

MeranpeAMeTHBIMH  pe3yllbTaTaMH  M3y4eHHs] Kypca «XUMHS»  sBIseTcs  (HOPMHUPOBAHHE
YHUBEpCaIbHBIX yueOHbIX naeiicTBuii (YVY ).

Pecynamuenvie YVII.

CamocrosTensHO OOHAPYXUBaTh U (POpMyIUpOBaTh MPOOJIEMy B KIACCHOW M MHIWBHIYAIIBHOW ydeOHOMH
JESTEITbHOCTH.

BBII[BI/IFaTI) BEpCUHN PCIICHUA HpO6HeMBI, 0CO3HaBaTh KOHCYHBIN PE3YIbTAT, BBI6I/IpaTI) N3 IPCIIOKCHHBIX U
HUCKaTb CaMOCTOATCIIbHO CPCACTBA JOCTUKCHUS LICIIN.

CoctaBnsaTh (MHIUBUAYAJIBHO WIH B TPYIINE) TUIAH PEIICHUS IPOOIIEMBbI (BBITIOTHEHUS TTPOCKTA).
[TonOupatk K Kaxa0i nmpodiaeme (3amade) aleKBaTHYIO €l TEOPETUUYECKYIO MO/IEIb.

Pabortas 1o MNPpEAIOKEHHOMY H CaMOCTOATCIIPHO COCTAaBJICHHOMY IIJIaHY, HCIIOJB30BaTh Hapsaay C
OCHOBHBIMU U JOIIOJIHUTCIILHBIC CPCIACTBA (cnpaBquaﬂ JuTeparypa, CJI0XHBIC HpI/I60pBI, KOMHBIOTep).

HJ'IaHI/IpOBaTB CBOIO MHAUBUAYAJIbHYIO 06p830BaTeHLHYIO TPaCKTOPHUIO.

PaGoTath 0 caMOCTOSITEIBHO COCTAaBJICHHOMY IlJIaHY, CBEPAACH C HUM U LCIIbKO ACATCIbHOCTHU, UCIIPABJIAAL
OI_HI/I6KI/I, HCIOJIB3Ys CaMOCTOATCIIBHO HO,Z[O6paHHLIe CpeacTBa (B TOM 4HUCJICE U I/IHTepHeT).

CBO60,Z[HO IOJIB30BAaTbHCA BBIpa6OTaHHBIMI/I KPpUTCPHUAMU OLCHKHW H CaAMOOLICHKH, HCXOAd U3 LCIN U
HMCIOIIUXCA KPUTCPUCB, pa3jindasa pe3yJIbTaT U CIIOCOOBI JEHCTBUI.

B xozne MMPpEACTaBJICHUS IMTPOCKTA JaBaTh OLUCHKY €ro pe3yJjibTaTaM.

CaMOCTOSITEIbHO OCO3HABaTh IPUYIHUHBI CBOCTO YCII€XAa HWJIM HCYCIICXa W HAXOAUTb CITOCOOBI BbBIXOJa H3
CUTYyallUHu HEYCIICXaA.

YMeThb OLICHUTH CTENEHb YCIICITHOCTHU CBOEH HH,Z[HBH,Z[yaJ'IBHDfI O6pa3OBaTeHLHOﬁ ACATCIBHOCTH.

I[aBaTB OLCHKY CBOUM JIMYHOCTHBIM KaUC€CTBAM U UCPTAM XapaKTCpa (((KaKOB 51))), ONPCACIIATD HAITPAaBJIICHUA
CBOCTO pa3BUTHA (((I(aI(I/IM S X04y CTaTb», «4TO MHE JIA 9TOI'0 HAI0 CIICJ'IaTB»).



Cpeocmeom ¢hopmuposanuss peryassTUBHBIX Y'Y ][ cmykaT TEXHOJOTHS TPOOJIEMHOTO IHaiora Ha 3Tare
HU3YUCHHUA HOBOI'O MaTCpuala MW TCEXHOJIOTHA OLCHHBAHUA O6pa30BaT€JIBHBIX I[OCTI/I)KGHI/Iﬁ (y‘-IGGHBIX
YCIIEXOB).

Tloznasamenvuvie YYJ/I:

AHanM3upoBaTh, CPABHUBATH, KIIACCH(PULIMPOBATH U 0000IIATH MTOHITHS:
- IaBaTh OTIpE/IICHNE TIOHATHIM Ha OCHOBE U3yYEHHOTO Ha PA3IMYHBIX MPEIMETax YueOHOr0 MaTepHaa,
- OCYILECTBIIATH JIOTUYECKYIO ONIEPALIUIO YCTAHOBJICHHUS PO/I0-BUIOBBIX OTHOIIICHHIA;

- 00001aTh TIOHITHS — OCYIIECTBIISITH JIOTHYECKYIO OIEPAIHIO MIEPEX0/1a OT MOHITHS C MEHBIIIHM 00bEMOM
K MTOHATHIO C OOJIBIIIUM 00BEMOM.

CTpOI/ITI) JIOTUYCCKOC pacCCyXICHUC, BKIIIOYAIOIICC YCTAHOBJIICHHUE IPUYHUHHO -CJIICACTBCHHBIX CBS3EIl.

CozniaBaTh MOJIENIU C BBIJCJICHUEM CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MpeoOpa3oBbIBATH MOJEIU C
LEJIBIO BBISBJICHUS OOLINX 3aKOHOB, OIPEEIAIONINX JaHHYIO IIPEAMETHYIO 001acTh.

[IpencraBasTs HHPOPMALUIO B BUE KOHCIIEKTOB, TaOJINII, CXeM, TpauKOB.

[Ipeobpa3zoBriBaTh MH(pOpPMAIIMIO W3 OJHOTO BUIA B JPYro W BBIOMpaTh yAOOHYIO 1 cebs dopmy
¢ukcanuum u mnpezacrasieHus uHbopMmanuu. IIpenctaBiasTe HHPOpPMAIMIO B ONTUMAIbHON (opMe B
3aBHCHMOCTH OT aJipecara.

[ToHuMmas mo3unuIo Ipyroro, pa3inyaTh B €ro peun: MHEHHE (TOUKY 3pEHus), 10Ka3aTeIbCTBO (ApryMEHTHI),
(akThl; TUIIOTE3bl, AKCUOMBI, TEOPUHU. {11 3TOTO CaMOCTOSITENILHO MCIOJIb30BAaTh PA3IMYHbIE BUIbI UTEHUS
(u3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOUCKOBOE), TPUEMBI CITYIIAHUS.

CamoMy co3gaBaTh HMCTOYHWUKH HH(OpPMAIMKM pa3HOTO THUIMA W IS Pa3HBIX ayAUTOPUN, COONIOAATH
MH(OPMALMOHHYIO TUTHEHY U ITpaBHia THOPMAIIMOHHOM 0€30M1acHOCTH.

YMeTh UCHOJb30BaTh KOMIIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJOTMHM KaK WHCTPYMEHT JUIs
JNOCTHKEHHSI CBOMX ILejeil. YMeTh BbIOMpaTh aJeKBaTHBIE 3a/lai€ WHCTPYMEHTAJIbHBIE IMPOrpaMMHO-
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom gpopmuposanusamno3HaBareabHbiXx Y'Y ]| coyxaT ydeOHBIH MaTepuaia W MPOJAYKTUBHBIC 3aaHUs
y4eOHMKa, HAlleJICHHbIC HAa |1—4-if TUHUU Pa3BUTHUS:

- oco3HaHue posn BemiecTs (1-s TUHMS pa3BUTHS);

- paccMOTpeHNEe XUMUYECKHUX MPOLECCOB (2-5 TMHUS PA3BUTHUSA);

- HCTI0JIb30BaHNE XUMHUECKUX 3HAHUI B ObITY (3-5 JTUHUS pa3BUTHUA);

- 00bsSICHEHHE MUPA C TOYKU 3pEHUS] XUMUU (4-5 JTUHUS Pa3BUTHUA);

- OBJIa/ICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHUS (6-51 JINHUS Pa3BUTHS).

Kommynuxamuenvie YVJI:

OTcrauBas cBOIO TOYKY 3pCHUS, IPUBOAUTL ApTYMCHTBI, IOATBCPIKAAA UX (1)8.KT8.MI/I.

B AUCKYCCUU YMCTb BBIJIBUHYTH KOHTPAPTI'yMCHTEI, nepe(bpaaﬂpOBaTb CBOIO MBICJIb (BJ'Ia,Z[eHI/Ie MCXaHU3MOM
OKBHUBAJICHTHBIX 3aMeH).

Yauthcs KPUTHYHO OTHOCHUTBCSA K CBOCMY MHCHHUIO, C JOCTOUHCTBOM IIPpU3HABATH OIIMOOYHOCTh CBOETO
MHCHHUA (CCJ'H/I OHO TaKOBO) " KOPPCKTHUPOBATD €IO.

IToHnMas DO3UIKIO Apyroro, pa3jn4darhb B €ro peuu: MHCHHUC (TO‘{Ky 3peHI/ISI), JA0Ka3aTcCJIbCTBO (aprMCHTBI),
(l)aKTH; THIIOTE3bI, aAKCUOMBI, TCOPUH.

YMmeTh B3IVIAHYTH Ha CUTYyalluIo C WHOM MO3UILIUU U JOT OBapUBAThHCH C JIFOAbMH UHBIX MMO3HIIHIA.

Cpeocmeom opmupogarus KOMMYHUKATHUBHBIX YVY]J[ choyKaT TEXHOJOTHS MPOOJIEMHOTO AManora
(moOyxmamuidi ¥ MOABOIAIINKA JUAOT) U padoTa B MallbIX TPYIIMAX, TAKXKE HMCIOJIH30BAHUE HA yPOKax
3JIEMEHTOB TE€XHOJIOTUHU MTPOIYKTUBHOTO UYTECHHUS.



I[eBﬂTI/IK.]'IaCCHI/IK HAYIUTCHA:
* OOBSICHSATH CYTb XUMHUYCCKUX MMPOUCCCOB U UX NPUHIUITUAIIBHOC OTINYHUC OT CI)I/I3I/I‘-I€CKI/IX;
¢ Ha3bIBAThb IMPU3HAKU WU YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ;

* YCTAQHABJIMBATh TPHHAUICKHOCTh XHMUYECKOH pEaKIMU K ONpeAeNEHHOMY THIy IO OJHOMY U3
KJIacCU(MKAIMOHHBIX MPU3HAKOB: 1) [0 YMCIIy M COCTaBY HCXOJHBIX BEIIECTB M IMPOIYKTOB PEAKIUU
(peakuu coeMHEHMs, Pa3I0KEeHUs, 3aMEIIeHUs 1 0OMEHa); 2) MO BBIICICHUIO WX MOTJIOMICHUIO TETIOTHI
(peakuu 3K30TEPMHUYECKUE U IHAOTEPMHUYECKHE); 3) 0 U3MEHEHHUIO CTETNCHEH OKUCICHUS XUMHYECKHUX
3JIEMEHTOB (peakuuu OKHUCIMTEIbHO-BOCCTAHOBUTENbHbBIE); 4) 10 00paTMMOCTH Ipouecca (peakuuu
oOpatumble 1 HEOOpaTHUMBbIE);

¢ Ha3bIBaTh Q)aKTopm, BJIMAIOIIUEC HA CKOPOCTb XUMHNYCCKUX peaKuHﬁ;
¢ Ha3bIBAaThb Q)aKTopm, BJIMAIOIIMEC HA CMCHICHUC XUMHWYCCKOI'0 PaAaBHOBCCHUSA;

* COCTAaBJIATh YPABHEHMS OJIEKTPOJUTUYECKOW JUCCOLMALMMA KHUCIOT, INEJIOYEH, COJIEH; IOJIHBIE U
COKpaHIéHHBIG HOHHBIC YpaBHCHUA peaxunﬁ 06M6Ha; YpaBHCHHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIILHBIX
peaKumii;

* IPOTHO3UPOBATh NPOAYKTHl XUMHUYECKMX peakuuid 1o Qopmynam/Ha3BaHUSIM HCXOJHBIX BEIECTB;
OTIPEIENATh UCXOAHBIE BEIIECTBA M0 (popMylIaM/Ha3BaHUSAM MIPOJYKTOB PEaKIUy;

* COCTaBJISITh YPAaBHEHHUS pEakIUii, COOTBETCTBYIOUIMX IOCIIEIOBATEIbHOCTH («IIEMOYKe») MpeBpaleHui
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KIacCOB;

® BBIABJIATE B IPOLECCE OBKCIECPHMMCEHTA IMPHU3HAKH, CBUACTCILBCTBYIOIIMUEC O IMPOTCKAHHUU XUMHYIECKOH
peaKIum;

* IPAUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MacCOBOU JI0JIEW paCTBOPEHHOTO BEILIECTBA;

* ONpeNeNsATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT M IIEI0Yed 10 W3MEHEHHUI0 OKpPACKH
UHJMKATOPOB;

® IPOBOAWTE Ka4YC€CTBCHHLIC pPCaKWM, IMOATBCPKAAOIIME HaJIW4YUEC B BOJHBIX pPacTBOpax BECIICCTB
OTACIBbHBIX KATUOHOB 1 aHHOHOB.

* OMpeNeNsATh MPUHAUICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY W3 H3YYEHHBIX KJIaCCOB/TPYIM:
METaJJIbl U HEMETAILJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIU;

¢ COCTaBJIATH (bOpMy.]'II)I BCIIECTB 110 UX HAa3BaHUAM,
® OIpEACIATH BAJICHTHOCTD U CTCIICHDb OKHCIICHHS 2JICMCHTOB B BCIICCTBAX;

¢ COCTaBJIATH (bOpMy.]'II)I HCOPraHUYCCKUX COG,Z[I/IHGHI/II‘/II II0 BaAJCHTHOCTAM H CTCIICHJIM OKHUCIICHHUA
OJIEMECHTOB, a TaKXKE 3apiaaaM MOHOB, YKa3aHHBIM B Ta6J'II/II_[e pPaCcTBOPUMOCTHU KHUCJIIOT, OCHOBaHHH U COJ'ICI\/'I;

* OOBSCHATH 3daKOHOMCPHOCTH H3MCHCHUS (I)I/ISI/I‘IGCKI/IX M XHMHYECKHUX CBOMWCTB IMPOCTBIX BCIICCTB
(MeTaJ'IJ'IOB u HCMCT&J’IJ’IOB) N HUX BbICIIUX OKCHAOB, O6paSOBaHHBIX QJICMCHTAMU BTOPOIO H TPETHEIO
IICPUO 0B,

* Ha3pIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEPHbIC UIS TPYIIl OKCHUIOB: KHCIOTHBIX, OCHOBHBIX,
aM(}OTEpHBIX;

* Ha3bpIBaTh OOIME XUMHUYECKHE CBOWMCTBA, XapaKTepHbIC ISl KaXIOTO M3 KIACCOB HEOPraHMYECKUX
BEIIECTB: KUCIOT, OCHOBaHHUH, COJICH;

¢ IPUBOJUTH HPUMCPBI peaKHHﬁ, IMOATBCPKAAINNUX XUMHUYCCKHUEC CBOMCTBa HCOPIraHNMYCCKUX BCHICCTB:
OKCHIOB, KUCJIOT, OCHOBaHHUU U COHeﬁ;

¢ OpCACIATh BCIICCTBO-OKHUCIIMTCIIL W BCUICCTBO-BOCCTAHOBHUTCIIL B OKHUCIUTCIIBHO-BOCCTAHOBUTCIILHBIX
PCaKIUAX;

* COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM OanaHc (11 M3YyYCHHBIX pPEaKlUil) MO MPeI0KEHHBIM
CXeMaM peaKlnii;
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¢ IPpOBOAUTD HaGOpaTOPHBIG OIIBITBI, MOATBCPKAAOININEC XUMHUUYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB
HCOPraHNM4YCCKUX BCIICCTB,

* IPOBOAUTH JIAOOPATOPHBIC OMBITHI 10 IMOJYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BELIECTB: BOIOPOJA,
KHCJIOPOJA, YIIIEKUCIIOTO ra3a, aMMHUaKa; COCTABIATh YPAaBHEHHS COOTBETCTBYIOILUX PEAKIIUMI.

IleBﬂTI/IK.]'IaCCHI/IK MNOJYYUT BO3MOKHOCTHb HAYYUTLCH
¢ COCTABJIATh MOJICKYJIAPHBIC U ITOJIHBIC NOHHBIC YPAaBHCHUS 110 COKpaIJ_IéHHBIM HOHHBIM YPaBHCHUAM;

* IPUBOJUTH MPUMEPHI PEAKLUM, MOATBEPKAAIOIIUX CYIIECTBOBAHUE B3aUMOCBSI3M MEXAY OCHOBHBIMH
KJIaCCaMU HEOPraHUYECKUX BEILIECTB;

* IPOrHO3UPOBATH PE3YNIBTAThl BO3JCHCTBHS PA3IMYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHYECKOU
peakuuy;

* IPOrHO3UPOBATh  PE3yJbTAThl BO3JCHCTBHA PA3IUYHBIX (HAKTOPOB Ha CMEIIEHHE XHUMHYECKOTO
paBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUA,

® IPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MMPOABIATE OKUCIIUTCIIBHBIC HJIM BOCCTAHOBUTCIIbHBIC CBOICTBA C
y‘léTOM CTEIICHEH OKHUCIICHHUS OJIEMCHTOB, BXOJAIINX B €10 COCTAaB,

® BBIABJIATH CYIIICCTBOBAHUEC T€HETHYECKOM B3aMMOCBSI3U MCXKAY BCIICCTBAMU B PAAY: IPOCTOC BECUICCTBO —
OKCHUA — IT'MAPOKCH[] — COJIb,

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* IPUBOJIUTH MPHUMEPHl YPaBHEHUM peaklui, JIeXKAIIMX B OCHOBE MPOMBIIIJIEHHBIX CIIOCOOOB MOTYyYEHHS
aMMHAKa, CEpHON KHUCIIOTHI, YyI'yHA U CTaJu;

* ONIMCHIBATh (DU3UYECKUE W XUMHYECKHE TIPOIECCHI, SIBIIIONIMECS YacThI0 KPYroBOPOTa BEIIECTB B
MIPHUPO/IC;

® OPraHMu30BbIBATh, IMPOBOAWUTL YUYCHHUYCCKUC ITPOCKTHI IO HCCICIAOBAHUIO CBOMCTB B€IIECTB, MMCHOIIUX
BAXXHOC IMPAKTHUYCCKOC 3HAUYCHUC.

IlnanupyeMble pe3yabTaTbl OCBOEHUSI YUeOHOro mpeaMera «XHMHMD» € ONMCAHHEM YHHUBEPCAJIbHBIX
Y4eOHBIX JeiicTBUIl, JO0cTUTraeMbIX o0ydaomumucs: «Touka pocra»

Jluunocmmuote pes3yiomamol

Obyuarowuiicss NOIY4UM 803MONCHOCHb 01 POPMUPOBAHUSL CLedYOuUX TuyHOCmubX VY]
omnpesesIeHIe MOTHBAIMK U3yYeHUs y4eOHOro MaTrepuarna;
OLICHMBAHKE YCBAaMBAEMOTr0 y4eOHOro MaTepHasa, UCXO/II U3 COLMAIbHBIX M IMYHOCTHBIX LIEHHOCTEH;
MIOBBIIIEHHE CBOEr0 00pa30oBATENBbHOTO YPOBHS W YPOBHS TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX HCTOPHUYECKHX
COOBITHIA, CBSI3aHHBIX C PAa3BUTHEM XUMHUH U OOIIECTBA;
3HAHME NPABUJI TIOBEJCHMS B UPE3BbIUAHHBIX CUTYALIHUSIX;
OLICHMBAHKE COIMATIBHON 3HAYMMOCTHU MPO(ECCHii, CBA3aHHBIX C XUMHEH;
BJIQJICHHE MpaBHJIaMH 0€30IacHOr0 OOpaleHHs ¢ XUMHUYECKHMH BEIIECTBAMU U 00OpYIOBaHUEM, MPOSBICHHE
9KOJIOTUYECKOU KYJIbTYpBI.

Memanpeomemmbole pe3yiomamaol

Pecynamusnvie
Obyuarowuiics NOLYYUm 803MOACHOCMb OISl POpMUPOBaAHUsL CledyIouux pe2yiimuehulx YV/I:

LeJernoyiaraHie, BKIIOYas IOCTAHOBKY HOBBIX IIeJield, TpeoOpa3oBaHWE IPAKTUYECKOH 3aJadyud B
MO3HABATENbHYIO, CAMOCTOSITEIbHBIM aHANW3 YCIOBUH JOCTMDKCHHS II€JTd Ha OCHOBE Y4éTa BBIICIEHHBIX
YUUTETIEM OPUEHTHUPOB JICUCTBUS B HOBOM Y4eOHOM MaTepHae;

MJIAHUPOBAHUE MYTH JOCTUXKEHUS 1EIICH;

YCTaHABJICHHUE IICJIEBBIX MPUOPUTETOB, BBIACIECHNE aTbTEPHATHBHBIX CIIOCOOOB JOCTIIKCHHUS IETH W BBIOOP
HanoOosnee 3¢ HEeKTHBHOTO CIOco0a;
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YMEHHE CaMOCTOSITEIIBHO KOHTPOJIIMPOBATE CBOE BPEMsI U YIIPABIIATh UM;

yYMEHHE MPUHUMAThH PELICHHS B IPOOIIEMHON CUTYaIlUH;

MOCTaHOBKA y4eOHBIX 3a]1a4, COCTABJICHHE IJIaHa U MOCJIEeI0BAaTeIbHOCTH ICHCTBHUIA;

opranuzanus paboyero MecTa mpH BBIITOJTHEHHUH XUMHUECKOT 0 KCIIEPUMEHTA;

MPOrHO3UPOBAHUE PE3YAbTATOB OOY4YEHHS, OLIEHMBAHWE YCBOEHHOIO MarepHualia, OlleHKa KadecTBa M YpPOBHS
MOJTyYEHHBIX 3HAHUH, KOPPEKLUs TJIaHa U croco0a NeHCTBUS PU HEOOXOAUMOCTH.

Iosnasamenvruie

Obyuarowuiics noxy4um 603MOAICHOCHb 05l POPMUPOBAHUS credyiouux nosHasamenvuvix YV/I:
MIOMCK U BBIIeJICHHE HH()OPMAIHH;
aHaJIM3 YCIOBHUI 1 TpeOOBaHMIA 3a/1a4M, BEIOOP, COMOCTABIIEHUE M 0OOCHOBAaHKE CIIOC00a peleHus 3a1a4u;
BbIOOp Haubosee 3(h(HeKTUBHBIX CIIOCOOOB PELIeHHUs 337a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;
BBIIBUKEHUE U 000CHOBAaHUE I'MITOTE3bI, BEIOOP cr1oco6a e€ MpOBEpKH;
CaMOCTOSITEIbHOE CO3JaHHE AITOpPUTMa JESATENbHOCTH INPH PEIIEHHH NPOoOJIeM TBOPYECKOTO M ITOHCKOBOTO
Xapakrepa,
YMEHHSI XapaKTepH30BaTh BEIIECTBA 10 COCTABY, CTPOCHHUIO M CBOMCTBAM;
ONKCHIBAHUE CBOMCTB: TBEPBIX, )KUIKUX, TaA3000pa3HBIX BEIIECTB, BHACICHHE X CYLICCTBEHHBIX ITPU3HAKOB,;
n300pakeHre COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHYECKUX (OPMYT U CYIIHOCTH XHMHYECKHX
peaxkuuil ¢ MOMOLIbI0 XUMUYECKUX YPaBHEHUI;
NpoBeZICHNE HAOIIONCHNH, ONMCAHWE IMPU3HAKOB M YCIOBHHM TEUCHUS XMMHUYECKHX PEaKIWi, BBIIOIHEHHE
XMMHUYECKOTO IKCIIEPUMEHTA, BBIBOJBI HA OCHOBE aHAIN3a HAOIIOJICHHWH 3a DKCIIEPUMEHTOM, peIlleHHe 3a1ad,
MOTyYeHHE XUMUIEeCKOH HH(OPMAIMH U3 Pa3InIHbIX HCTOYHHUKOB;
YMEHHE OpPraHN30BhIBATH HCCIIEIOBAHNE C LIENIBIO IIPOBEPKHU THUITOTE3;
YMEHHE JIeNIaTh YMO3aKIFOUeHHS (MHAYKTHBHOE H TI0 aHAJIOTHH) W BBIBOJIBI;
yMeHHe O0BbEKTHBHO OIIEHHBATH HH()OPMAIIHIO O BEIIECTBAX W XUMHUYECKUX MPOIIECCcaX, KPUTHUECKA OTHOCHTBCS
K TICEBJIOHAYYHOH HH(POpMALIUYL.

Kommynuxamuenvie

Obyuarowuiics nomyuum 603MOICHOCHb 0I5l YOPMUPOBAHUSL CIEOYIOUUX KOMMYHUKamuenvlx YV/I:
MIOJTHOE M TOYHOE BBIP@KEHHE CBOMX MBICIIEH B COOTBETCTBUH C 33/1a49aMHU M YCIIOBHSIMA KOMMYHHKAIIHH;
aJICKBaTHOE WCIIOJNB30BAaHHE PEUYEBBIX CPEJCTB Ul y4acTUs B AWCKYCCHHM W apryMEHTAIlMH CBOCH ITO3HIIUH,
YMEHHE TMPEICTaBIIsATh KOHKPETHOE COJCp)KaHHE C COOONIEHHWEM ero B INHCHMEHHOH W YCTHOH (opme,
OIIpeNIeICHHE CITIOCOOOB B3aMMOICHCTBHSI, COTPYJHUIECTBO B IMIOMCKE M cOOpe HHPOPMAIIHH;
OmpeJielIeHIe CIIOCO00B B3aMMOJICHCTBHSI, COTPYAHIMYECTBO B MTOUCKE U cOOpe HH(POpMALIUY, y4acTHEe B JHAJIOre,
IUTAHUPOBAHKE OOIINX CIIOCOOOB PaOOTHI, IPOSBICHUE YBAKUTEILHOIO OTHOLICHUS K APYTHM YYAIIUMCS;
ONMCaHHe COJCPIKAHHS BBIONHACMBIX NEUCTBHU C IIETBI0 OPHEHTHPOBKM B IPEIMETHO- NPAKTHYSCKOU
JesTeIbHOCTH,
YMEHHUsSI YIUTHIBATh Pa3HbIC MHCHHUS  CTPEMHUTHCS K KOOPIMHAIMH PA3THYHBIX TO3UIUI B COTPYIHUICCTBE;
(bopMyIHpOBaTh COOCTBEHHOE MHEHHE W IO3HIUIO, apryMEHTHPOBATh M KOOPAWHHPOBATH €€ C MO3UIHSIMH
napTHEPOB B COTPYAHUYECTBE IPH BBIPAOOTKE OOIIETro PELICHNs B COBMECTHOM AESTEILHOCTH;
OCYIIECTBISTh B3aUMHBIN KOHTPOJIb M OKA3bIBATh B COTPYIHHYECTBE HEOOXOAUMYIO B3aHMOIIOMOIIIb;
IUIAHUPOBATh OOIIKE CIOCOOBI PabOThI; OCYLIECTBIISATH KOHTPOJIb, KOPPEKIUIO, OIEHKY IeHCTBUI mMapTHEpa,
YMETh YOCKIaTh,
UCIIONIb30BATh AJICKBATHBIC SI3BIKOBBIC CPEICTBA Ul OTOOpaKEHHs] CBOMX YYBCTB, MBICIICH, MOTHBOB U
noTpeOHOCTEH; 0TOOpaxaTh B peud (OmHcaHue, OOBSICHEHHE) COACPKAHUE COBEpIIaeMbIX JCHCTBHUI, Kak B
(bopMe rpOMKOIi COLMATU3UPOBAHHON peur, TaKk U B (hopMe BHYTPCHHEH peyn;
pa3BHBAaTh KOMMYHHKATHBHYIO KOMIIETEHIIUIO, HCIIONB3YsI CPEICTBA YCTHOM M MUChbMEHHONW KOMMYHUKAIMU MTPU
paboTe ¢ TekcTaMHM Y4YeOHHMKAa W JIONMOJHUTEIBHOW JIMTEPATypOil, CIPABOYHBIMH TAOIMIIAMH, TPOSBIISATH
TOTOBHOCTb K YBOKCHHUIO HHOW TOYKH 3PCHUS MPH O0CYKICHUH PE3YIbTaTOB BBIIIOJIHCHHON pabOTHI.

Ilpeomemnuwie pezyromamaot

Obyuarowuiica Hay4umcsi:
MPUMEHSTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOICHHE, N3MEPEHHE, IKCIIEPUMEHT;
OIUCHIBATh CBOWCTBA TBEP/BIX, KHUIKHUX, Ta3000pa3HbIX BEIIECTB, BHIJEISS UX CYIECTBEHHBIC TPH3HAKH;
PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MAacChl BEIIECTB, AaTOMHO-MOJICKYJISIPHON TEOpHUH;
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pa3nnyaTth XUMHUYECKHE W (U3UYECKUE SBICHHS, Ha3bIBaTh NMPHU3HAKK W YCIOBHUS MPOTCKAHUS XUMHUYECKHX
peaKLuii;

coOuro1aTh nmpaBuiia 0e30macHoil paboThI IPH MPOBEICHUH OIBITOB;

MOJIb30BAThCS TA0OPATOPHBIM 000PYIOBAHUEM U TIOCYI0H;

MoJIy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U PAaCIIO3HABATh UX;

XapakTepu30BaTh (PU3NYECKHE UM XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHHI,
MNPOBOAMTD OIIBITHI, IOATBECPIKAAOIINEC XUMHYCCKUC CBOMCTBA HN3YYCHHBIX KJIaCCOB HCOPTaHUUYCCKUX BCUICCTB,
PacKpbIBaTh CMBICH TMOHSTHS «PAacTBOP», BBIYUCIATH MAacCOBYIO JIOJIF0 PacTBOPEHHOI'O BEIIECTBA B PacTBOPE,
TOTOBUTBH PACTBOPBI C OIIPENEIEHHON MacCOBOU J0JI€H paCTBOPEHHOIO BELIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTb (PU3MUECKHX CBOWCTB BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH, ONPEesITh
BU/ XUMHYECKOH CBS3U B HEOPraHn4€CKUuxX COCIUHCHUAX,

PacCKpbIBaTb OCHOBHBIC IIOJIOXCHHUA TCOpUU SHCKTpOHHTquCKOﬁ Aucconuanu, COCTaBJIATb YPaBHCHUSA
AJIEKTPOIUTHYECKON TMCCOLMAINN KUCIIOT, IeNI0UeH, Collel U peakluii MIOHHOTO OOMEHa;

PacCKpbIBATb CYIIHOCTDb OKHCIIUTCIIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ, OHpeaACIATh OKHUCIIUTCIIb n
BOCCTAHOBUTCIIb, COCTABJIATL YPABHCHUA OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

Ha3bIBaTh (i)aKTOpI:I, BJIMAIOIIME HA CKOPOCTb XHUMHUYECKOHN pcakuuu;

XapaKTCPpU30BaThb B3aUMOCBA3b MCXKY COCTABOM, CTPOCHUEM U CBOMCTBaMHU HEMETAJLJIOB U MCETAJIJIOB,
MMPOBOAUTH ONBITHI IO MOJYUYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB Ppa3IMYHbIX BEUICCTB,

TPaMOTHO OOpamIaThCsi ¢ BEMIECTBAMHU B TTIOBCETHEBHOM KU3HU.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS MpeaAMeTa «XUMHsD» 00yuyaomuxcs oB3 8-9 kiaccos.

MeTaﬂpeIlMeTHblMl/[ pe3yanaTaMn OCBOCHUSA BI)IHyCKHI/IKaMI/I OCHOBHOﬁ IITKOJIBI HpOl"paMMBI 10 XUMHUHU
ABIISIFOTCA:

BIIaJICHUE YHUBEPCAIbLHBIMA €CTECTBEHHO-HAYUYHBIMH CIIOCOOAMH EATEILHOCTH: HAOIOICHUE, U3MEPEHHE,
OKCIIEPUMEHT, y4eOHOE  HCCJICIOBAaHME; MPUMEHECHHE OCHOBHBIX  METOJIOB IMO3HAHHUS  (CHCTEMHO-
WH(QOPMAIMOHHBIN  aHaIW3, MOJCIUPOBAHUE) JUISI UW3YYCHHsS PA3IUYHBIX CTOPOH OKPYXKAOIICH
JIEMCTBUTEIIBHOCTH,

WCIIOJIb30BAHUE YHUBEPCATBHBIX  CIOCOOOB NIEATEIHPHOCTH IO PEIICHHI0 TpoO0JeM ©  OCHOBHBIX
HMHTEJUICKTYaJIbHBIX OTIepaIIHii: HCIOJIL30BaHHUE OCHOBHBIX WHTEJUICKTYIbHBIX
omnepanuii: GopMyIMpOBaHWE THUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3allus,
BBISIBJICHHE IPUYUHHO-CJICJICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

yMEHHE T€HEPUPOBATh UJICH U OTIPEIIEIATh CPEICTBA, HEOOXOIUMBIE JIJISl X peaTu3allvi;

yYMEHHUE OTPENSIATh ENId U 3a7auu JACATEIHbHOCTH, BEIOMPATh CPEJICTBA PeIU3AIlMH 1SN U TPUMEHSITh UX
Ha MPaKTHUKE;

WCIIOJIb30BAHNUE PA3IMYHBIX UCTOYHUKOB JJIS TTOJTYYCHHS XMMUYECKON HH(MOpMaITUu.

IIpenmMeTHbIMH Ppe3yJIbTATAMH OCBOCHHS BBIITYCKHHUKAMU OCHOBHOM IIKOJIBI MPOTPaMMbl MO XHMHUU
SIBIIIOTCS: XUMHUS:

1) d¢opMupoBaHue TMEpBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX TIPEJICTABICHUN O BEIIECTBAX, MX
MPEBPAICHUAX M TMPAKTUYECKOM IMPUMEHCHUHU; OBJIAJICHUE MOHATHUMHBIM amnmapaToM U CHMBOJUYECKUM
SI3BIKOM XHMUH;

2) oco3HaHHE OOBEKTHMBHOW 3HAYUMOCTH OCHOB XUMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMHUUYECKHX NPEBPAIICHHI HEOPraHMYECKUX MU OPraHMYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHHH XUBOW M HEXUBOUW MPHUPOJBI; YrIyOlieHWe MpeICTaBICHU O MaTepuaibHOM EIMHCTBE
MUpa;

3) oBnajeHWE OCHOBAMHU XHMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTHIO AaHANU3UPOBATh U OOBEKTUBHO
OIICHUBATh JKU3HEHHBIE CHUTYallMH, CBS3aHHbIE C XHUMHEW, HaBbIKAMU O€30TMacHOTO OOpalleHus C
BEILIECTBAMH, MCHOJb3yEMbIMA B TOBCEIHEBHOW JKM3HU; YMEHHMEM aHaIM3UpOBaTh M IUIAHUPOBATH
IKOJIOTHYECKH 0e30TacHOe TIOBEICHHUE B LIETISIX COXPAHEHUS 3/I0POBbs U OKPY)KAIOIIEH CPEeIbl;

4) dopmupoBaHUE YMEHHI YCTaHABIMBATH CBSI3W MEXAY pEaTbHO HAOIIOJAEMBIMH XUMHUYECKUMHU
SIBJICHUSIMU U TIPOIIECCAMU, TPOUCXOAAIIUMU B MUKPOMUPE, OOBSICHATh MPUIMHBI MHOTO0Opa3us BEIIEeCTB,
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3aBHUCHUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a TAKXKE 3aBHCHMOCTh NMPUMEHEHHsS BEIIECTB OT HX
CBOMCTB;

5) mpuoOpeTeHne OmbITa HMCIOJIL30BAHUS PA3JIMYHBIX METOJOB HM3YyUYCHHS BEIIECTB: HAONIOJIEHUS 3a UX
MPEBPALCHUSIMU TP MPOBEICHUHM HECIOXHBIX XUMHUYECKHX OJKCIIEPUMEHTOB C HCIIOJIb30BAaHHEM
nabopatopHOro 000pyIOBaHUs U IPUOOPOB;

6) dQopmupoBaHUE TPEACTABICHUNM O 3HAYCHHH XUMUYCCKOW HAYKM B PEHICHUU COBPEMEHHBIX
9KOJIOTHYECKUX MPOOIIEM, B TOM YKCIIE B MMPEAOTBPALICHUN TEXHOTEHHBIX U SKOJIOTHUECKUX KaTacTpod.
IIpumepHbIe HATIPABJIeHHS MTPOEKTHOI JeSITETLHOCTH 00yYAIOIINXCS.

1.PaboTa ¢ MCTOYHUKAMH XUMHUYECKOW HHPOPMAIIMH — HCTOPHUYSCKHAE 0030phl CTAHOBIICHUS U Pa3BHTHS
W3YYCHHBIX MTOHSATHUH, TCOPUH, 3aKOHOB; JKU3Hb U JCATCILHOCTD BEIAIOIINXCS YICHBIX-XUMHUKOB.
2.AHamuTrdeckue 0030pbl HMH(OpPMAIMK IO PEIICHUI0 OINPEACICHHBIX HAYYHBIX, TEXHOJIOTHYCCKUX,
MIPaKTUYECKUX MPOOIIEM.

3. OBnasieHre OCHOBAaMU XMMHUYECKOTO aHanu3a. 4. OBiajieHne OCHOBaMH HEOPraHWYECKOTO CHHTE3a.

COJAEPKAHUE YYEBHOI'O KYPCA XUMMUSA
8 ki1acc 6a3oBblii yposeHb (68 yacoB)
Paznen 1. OcHOBHBIE NOHATHS XUMHUH (YPOBEeHb aTOMHO-MOJICKYJISIPHBIX NpeacTaBaeHnii) 53 vac.

14



[Ipenmer xuMnu. XuMus Kak 4acTh €CTECTBO3HaHUA. BemecTBa u ux cBoiicTBa. UHCThIE BEIIECTBA U CMECH.
Meronpl MO3HaHHMA B XUMHHU: HaOJroneHHWe, SKcrmepuMeHT. [Ipuembl Oe3omacHO paboOTBHl ¢ 00OpYAOBaHHEM M
BemectBaMu. CTpoeHHE MIIaMEHHU.

Uucteie BemectBa U cMecH. CrocoObl OYMCTKH BEIIECTB: OTCTaWBaHWE, (UILTPOBAHKE, BBIIapUBAHHE,
KpUCTAJIM3alMsl, JUCTWULILMA. PuU3NuecKue M XUMUYECKHE SBJEHMs. XHUMUdeckue peaxknuu. I[IpusHaku
XUMHYECKUX PEAKIMH U yCIOBUS BOZHUKHOBEHUS U TEUEHHSI XUMUUECKUX PEAKITHI.

ATOMBI, MONeKynasl M WOHBI. KaTvoHBI M aHMOHBI. BemiecTBa MOJEKYISIpHOIO M HEMOJIEKYISIPHOTO
crpoennsa. Kpucrannuueckue u amopduble BemiecTBa. Kpucrajamnueckue pemieTkd: HWOHHAs, aTOMHas |
MonekysipHasi. [IpocTele W CIIOKHBIE BelIeCTBA. XUMHUUYECKHUN SJIEMEHT. MeTauibl U HeMeTaulbl. ATOMHas
eavHuna Macchl. OTHOCUTeNbHash aTOMHas Macca. A3pIk xuMHH. 3HAKM XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa COCTaBa BellecTBa. Xumuueckue (opmynsl. OTHOCHTENbHAsh MOJNEKyisipHas Macca. HHJeKch.
Koo dpuumentr. KauecTBeHHBIH M KOTMYECTBEHHBIN COCTAB BEIECTBA. BBIUKCIEHHS MO XUMUYECKHM (HOpMYIIaM.
MaccoBas 107151 XUMHUYECKOr0 3J1EMEHTA B CII0KHOM BEIIECTBE.

BanenTHOoCcTh XUMHUECKHX 37IeMeHTOB. OmpenencHrue BaJCHTHOCTH 3JIEMEHTOB 10 QopMynaM OHMHAapHBIX
coenuHeHni. CocTaBieHne XUMUYECKUX (popMyrt OMHAPHBIX COETMHEHUH 10 BaJCHTHOCTH.

ATOMHO — MOJEKYJSIpHOE ydeHue. 3aKOH COXpaHeHHUs Macchl BemiecTB. JKu3Hp M nestensHOCTs M.B.
JlomoHOCOBa. XMUMHUYECKHE YypaBHEHHUSA. THIBI XMMHYECKMX peakUuid 6 MO0 COCTaBy MCXOAHBIX W TOTyYaeMbIX
BEIIIECTB, M3MEHEHWIO CTENEHH OKHCIEHHS aTOMOB XHWMHYECKHUX JJIEMEHTOB ,MOTJIOMICHHUIO WM BBIIACICHUIO
SHEPTHH.

Kucnopon. Haxoxpaenne B mpupone. [lomydeHume kucinopopa B 1ab0opaTOpUdM W TPOMBIIUICHHOCTH.
dusuveckne M XMMUYecKHe cBoWcTBa kuciopona. ['openme. Okxcupasl. llpumenenne kucnopoma. Kpyrosopor
kucinopona B npupone. O30H, aioTpornus Kuciopoaa. Bo3ayx u ero cocras. 3ammra aTMOC(HEPHOro BO3yXa OT
3arpsi3HEHU .

Bomopoa. Haxoxnenme B mnpupozpe. llomydenne Bomopoma B mabopaTopuyi W MPOMBIIUIEHHOCTH.
dusnueckne U XMMUYECKHE CBOMCTBA BOJOpoaa. Bogopon — BocctaHoBUTENb. Mepbl 6€30IaCHOCTH TP PadoTe C
BozopozaoM. [Ipumenenue Bogopona.

Bona. Meroapbl omnpeseneHus cocTaBa BOJbl — aHaiu3 M cuHTe3. dusznueckue cBoilcTBa BOjbl. Boja B
TIPUPOJZIE U CIIOCOOBI €€ OYMCTKH. Adparus BOAbl. XMMHYECKHE CBOHCTBAa Boibl. Ilpumenenwe Boawl. Boma —
pacTBopUTENb. PAaCTBOPUMOCTH BELIECTB B Bozie. MaccoBasi 40l paCTBOPEHHOI'O BELLIECTBA.

KonmdectBennsie oTHOIEHUs B XuMun. KoimdecTBo BemecTBa. Mok, MojsipHas Macca. 3akoH ABoOraapo.
Monsipabiii 00beM Ta30B. OTHOCUTEIbHAS IUIOTHOCTH ra3oB. OObEMHBIC OTHONICHWS Ta30B IPH XUMHUYCCKUX
peakuusx.

Baxcneiime kiacchl HeopraHmdeckux coefuHeHuid. OKcHIB: cocTaB, knaccudukarms. OCHOBHBIE WU
KHUCIIOTHBIE OKcUabl. HoMeHkinatypa okcuaoB. Pu3nueckue U XUMHUYECKHUE CBOMCTBA, MOITYYEHUE U IPUMEHEHUE
OKCHUJIOB.

Iunpoxkenapl. Knaccudukanms ruapoxcunos. OcaoBanusi. Cocras. Lllemoun 1 HepacTBOpHMBIE OCHOBaHMUSL.
Homenknatypa. ®usnueckue M XUMHUYECKHE CBOMCTBAa OCHOBaHMU. Peakuus HeilTpanuszaumu. [lomydyenue u
MIpUMeHeHNe OCHOBaHNH. AM(OTEpHBIE OKCHIIBI U THIPOKCHUIBI.

Kucnorer. CocraB. Kmaccudukamus. Homenxmarypa. Pu3undeckne M XHMHYECKHE CBONCTBA KHCIOT.
BrITeCHUTENBHBIN Psifi METAIIIOB.

Comu. CocraB. Kmaccudpukarnus. Homenknatypa. @usmdeckne cBoiicTBa coneii. PacTBopuMocTh comneil B
Bozie. XMMHIYECKHe cBoicTBa conelt. CriocoOsI momydenus coneil. [lpuMeHenne comet.

I'enernueckast CBSI3b MEXIAY OCHOBHBIMU KJIACCAMH HEOPTraHUYECKUX COCIUHEHUMN.

JdemoncTpannu. O3HaKOMIIEHHE C 00pa3I[aMH MPOCTHIX U CIOXKHBIX BelecTB. CIIOCOOBI OYHCTKH BEIIECTB:
KpUCTAIUTH3AIMS, TUCTHIUIANWS, XpoMaTtorpadus. BrlieneHne W MOTIONIEHHWE Tella — MPU3HAKH XUMHYECKOH
peakuuu. PasnokeHue BOIBI ANEKTPUYECKUM TOKOM. OIBITHL, MOATBEPKAAIONINE 3aKOH COXPAHEHUS MAacChl
BELLECTB.

[Tomyuenne u cobupaHue KUCIOPOIa METOAOM BEITECHEHHS BO3AyXa U Boabl. OmpeeneHne cocTaBa Bo3ayxa.
Konnexyus negpmu, kamennoeo yeius u npooyKmos ux nepepabomxiu.
[lomyuenmne Bomopoaa B ammaparte Kwma, mpoBepka Bomopozia Ha YHCTOTY, TOPEHHE BOIOpPOAA, COOMpaHue
BOZOPO/Ia METOJIOM BBITECHEHHMS BO3AyXa U BOAbL. AHanu3 Boabl. CUHTE3 BOJBIL.
3HAKOMCTBO C 00pasllaMH OKCHJIOB, KHCIIOT, OCHOBaHHWH W coned. HelTpanmuzamus ménodn KUCIOTOU B
MPUCYTCTBUH WHANKAaTOpa. OCHOBaHUS: TEIIIOBOM 3(PPEKT peaKkiny THAPOKCHIa HATPHS C YIIIEKHCIBIM Ta30M.
Jlabopatopuble omnbIThl. 1./I0 kakoif TeMmmepaTypbl MOXHO Harpers BemectBo?2. W3mepeHue
TEeMIepaTypsl KUIIEHHsI BOJIBI C TIOMOIIBIO JTaTYMKa TEMIIEpaTypbl U TepMoMeTpa. 3. OnpeneneHne BOAOIPOBOIHON U
JUCTUIUTHPOBAHHON BOJIBL.
Paccmotpenne BemecTB ¢ pasnUuHBIME - (DU3MYECKMMH CBOMCTBaMH. CrocoObl pasjeneHust cMmeceil.
Paznenenne cmecu ¢ momoipio Marauta. [IpumMepsl Gpu3nuecknx ¥ XUMHYECKUX sIBIICHUN. M3ydeHue 3aBHCMMOCTH
pPacTBOPUMOCTH BEIIECTBA OT TeMIepaTyphl. Peakunu, MIUTIOCTPUPYIOLIIME OCHOBHBIE MPU3HAKU XapaKTEPHBIX IS
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peakuu. Paszmoxkenne ocHoBHoro kapOonHata weau (Il). Peakums 3amermienus wmemu skene3oM. Peakiuu
HeuTpanuzanuu. V3MeHeHHe OKpacKu WHIMKATOPOB B Pa3lWYHBIX cpernax. KauecTBeHHBIE peaKIMM HA HOHBI B
pactBope. Habnronenue 3a poctom kpuctamios. [lepenaceimenusiii pactBop. OnpeaeneHne KUCIOTHOCTH OYBHI.

O3HakomiieHHEe ¢ 00pa3amMu OKCUIOB.

Bsaumopeiictere Bogopoaa ¢ okcuaom meau (11).

OMNBITHL, TONTBEPKIAIOIINE XUMUYECKIE CBOMCTBA KUCIOT, OCHOBAHUH.

IIpakTH4yeckne padoThI

e [[paBuna TEXHUKH OE30MACHOCTH TNpU padoTe B XUMHUYECKOM KaOuHeTe. (O3HAKOMJICHHE C
n1a60paTopHBIM 000PYIOBAHHEM.

e CtpocHueE MIaMeHu

e OuncTKa 3arpsA3HEHHON MOBAPEHHOM COJH.

e [JonydeHue U CBOMCTBA KHCIOPOA

e [JonyueHue BOIOpOia U U3yYEHUE Er0 CBOWCTB.

e [lony4yenrne aMMHuaKa 1 yrieKUCiIoro rasa.

e Onpenenennie pH pa3aTUYHBIX cpel, paCTBOPOB KUCIIOT U Ieioueit

e [TonyueHue MeIHOr 0 Kynopoca.

e [[puroToBiieHNE pacTBOPOB COJIEN C ONPEAECIEHHON MAacCCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBA.

e PerieHne SKCIeprMeHTaIbHBIX 33724 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHMYECKUX COCIMHEHUI».

PacyetHble 3anaun:

BbrunciieHre OTHOCUTENILHOW MOJIEKYJISIPHON MacChl BellecTBa 1Mo ¢opmyiie. BrruucieHrue MaccoBoit
JIOJTH 3JIEMEHTAa B XMMHUYECKOM COEIMHEHHUH. Y CTaHOBJIEHHE MpocTeiell (popMynbl BemecTBa Mo MacCOBBIM
JIOJISIM JIEMEHTOB.

Haxoxnenne mMaccoBOil J10JIM pacTBOPEHHOIO BEIIECTBA B pacTBope. BrlunciieHHe Macchl pacTBOPEHHOIO
BELECTBA U BOABI JJIs IPUTOTOBJIEHHSI pacTBOPA ONPEAEIEHHON KOHIEHTPALIH.

OObEMHBIE OTHOIIEHMSI TA30B TIPH XUMUYECKUX PEaKIUAX.

Brruncnenus mo XMMHYECKUM YPaBHEHUSIM MAacChl, 00bEMa W KOJWYECTBA BEIIECTBA OJHOTO M3 MPOMAYKTOB
peaKIuu M0 Macce MCXOJHOI0 BEIIeCTBa, 00hEMY WIIM KOJIMYECTBY BEIIECTBA, COJEPIKAIIETO OMPENeNEHHYIO JOI0
MpUMECEH.

Paznen 2. llepuoguyeckuii 3aKoH M mNepuoauyYeckas cucTeMa XuMuyeckux 3jaementoB JI.H.
MenaeneeBa. CTpoeHue aToMa.7 yac

[epBBIe MOMBITKH KIACCH(QUKAIUA XUMHUECKUX DJIEMEHTOB. [IOHATHE O Tpynmax CXOMHBIX DIIEMEHTOB.
EcrecTBeHHbIE ceMeWCTBa IIEOYHBIX METAJJIOB WU TalloreHoB. braropoansie ras3el. Ilepuomnueckuil 3akoH
I.1.Menneneea. Ilepuoauueckas cucreMa Kak eCTECTBEHHO — HaydHOE Kiaccu(UKAIMSI XUMUIECKUX SJIEMEHTOB.
Tabmuunas ¢opma TNpeACTaBICHHUS  KIACCH(PHUKAIIMKM  XUMHUYECKHX djeMeHToB. CTpykTypa  TaOJHIIbI
«llepuogmueckass cucrema xmmmueckux anemeHToB J[.M. MenpeneeBa» (xoporkas ¢opma): A- u b- rpymmsl,
neproapl. OU3NYECKUH CMBICT TOPSAKOBOTO AJIEMEHTa, HOMepa IepHojaa, HoMepa Tpymmbl (I 3JIEMEHTOB A-
TpyI).

Ctpoenne atoma: siIpo U 3NMeKTpoHHass 00omouka. CoCTaB aTOMHBIX SIZIEP: TPOTOHBI U HEHTPOHEI. M30TOIIEI.
3apsaa aTOMHOTO SiApa, MacCOBOE YHCIIO, OTHOCHTEIbHAsl aToMHas macca. CoBpeMeHHast (pOpMyTUpOBKa MOHSTHS
«XUMHUYECKUH DIIEMEHT.

OneKTpoHHAs 000J0YKa aToMa: MOHSATHE 00 JHEPreTHYeCKOM yYpPOBHE (PJIEKTPOHHOM CIIOE), €r0 EMKOCTH.
3amnonHEeHWe DJIEKTPOHHBIX CIIOEB y AaTOMOB DJJEMEHTOB IIEpBOTO — TpeThero mnepuoaoB. CoBpeMeHHas
(hopMyIHpPOBKa MEPUOTUIECKOTO 3aKOHA.

3HayeHue nepuomuyeckoro 3akoHa. Hayunsle poctumkenuss JI.JMI. MeHneneeBa: UCHpaBiCHHE
OTHOCHUTENBHBIX aTOMHBIX Macc, TpelNCcKa3aHhe CYIIeCTBOBAHUS HEOTKPBITHIX DIIEMEHTOB, II€PECTAHOBKHU
XUMUYECKUX 3JIEMEHTOB B nepuonuyeckoil cucreme. Kusup u aesrenbHocts .M. Menneneesa.

JdemMoncTpannu:

dusnveckre CBOMCTBA MIENOYHBIX METAJUIOB. B3anmoelicTBie OKCHI0B HATpHs, MarHus, pocdopa, cepsl ¢
BOJIOH, MCCIIEeIOBaHUE CBOWCTB MOMYyYEHHBIX MPOJAYKTOB. B3anMmoseiicTBre HaTpus U Kanus ¢ Bojod. dusmueckue
CBOICTBA TaJIOTeHOB. B3anMoneiicTBre aTrOMUHIS ¢ XJIOPOM, OPOMOM U HOJIOM.

Paznen 3. Ctpoenne BemecTsa.8 yac

DNEeKTPOOTPHUIIATEIEHOCTh XMUMHUYECKHX 3JIeMeHTOB. OCHOBHBIC BUIBI XMMWUYECKOH CBS3M: KOBAJEHTHAs
HENoJsIpHAs, KOBAJICHTHAS TOJISApHAs, WOHHAS, METalIndecKas, BOIOpOIHAas. BaJeHTHOCTh 3JIEMEHTOB B CBETE
aNeKTpoHHOW Teopuu. CreneHb okucieHus. I[lpaBunma ompeneneHust CTeeHEld OKHWCIEHWS DIIEMEHTOB.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMHU.

JdemoncTpanuu: ConocTraBieHue PU3NKO-XUMUIECKAX CBOWCTB COCAMHEHUH C KOBAJICHTHBIMU U MOHHBIMU
cBsa3siMu. TemmepaTypa MIaBJICHUS BEIIECTB C PA3HBIMU TUIAMH KPUCTAIUIMYECKUX PELIETOK.
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COAEPKAHUE YYEBHOI'O KYPCA XUMMUA 9 kiacc 6a30Bblii ypoBeHb (66 yacoB)

IloBTOpenue kypca xumuu 8 kiacca (3 4). [lepuoanueckuii 3aKOH ¥ EPUOJIMUYECKAs CUCTEMA XHUM.
anemenToB Jl. YI. MenneneeBa B cBeTe CTpPOEHMsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOICTB aTOMOB
XUMHUYECKUX AJIIEMEHTOB U UX COeIUHEHUN Ha ocHOBE noJsioxkeHust B [ICXD u ctpoenus atoma. Xumuueckas
cBsi3b. Ctpoenue BemecTBa. OCHOBHBIE KIIACChl HEOPTaHMUYECKMX COSIMHEHMIA: UX COCTaB, KIacCU(UKAIIHSL.
OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEIMHEHUN: UX CBOMCTBA. Pacy€Thl MO0 XMMHUECKUM YPaBHEHUSIM .
Hemonctparmu. Tabmuna «Buner cBszeii». Tabnuna « TUIBI KPUCTATUTMYECKUX PELIETOK

Pa3nes 1. MHoroo0pa3ue XuMHYeCKMX peaKIMid.

Tema 1. Knaccupukanuss xumuueckux peaxkumii (7 1)
Knaccupukanuss XMMHUYECKHX pEaKIWd, pPEaKIUHd COCIUHEHHS, pPAa3JIOKEHUs, 3aMelleHHs, OOMEHa.
OKHCHAUTENBHO - BOCCTAHOBUTENbHbIE peakuuu. OKUCIMTENh, BOCCTAHOBMUTENb, IMPOLIECCHl OKHUCICHMUS,
BoccTaHoBNeHUs. CocTaBiieHHuEe ypaBHEHHI OKHCIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKLUUNA C MOMOILBIO
METO/1a JIEKTPOHHOTO OajaHca.
Tennosie 3 HEKThI XUMUYECKUX PEAKIIUNA. DK30TEPMUUECKUE U IHAOTEPMUUECKUE PEAKIIUH.
Tepmoxumuueckue ypaBHeHUA. CKOPOCTh XMUMHUYECKUX peakiuid. PakTopbl, BIUSIONIME Ha CKOPOCTH
XUMUYECKUX peakuuil. [lepBoHadaIbHbIE IPEACTABICHNS O KaTaJIn3e.
Jemoncmpayuu. /lemoncmpayus onvlmos, 8bIACHAIOWUX 3A8UCUMOCTb CKOPOCMU XUMUYECKUX PeaKyull om
PA3TUYHBIX hAKMOPO8.

Tabnuysr « Obpamumele peakyuuy, «Xumuyeckoe pagrnogecuey, « CKOpocmv XUMUYECKOU PeaKyuuy.
Pacuemnvle 3a0ayu. Pacuemvl no mepmoxumudeckum ypagHeHUusM.
Bxonsmas npomexxyrounas arrecranusi KontpospHas pa6 1

Ilpakmuueckaa paooma Nel. H3yuenue enuanusn ycioeuii npo6eO0eHUs XUMUUECKOU peaKyuu Ha eé
CcKopochb.
O6patumbie peakuun. [TIoHATHE 0 XUMHUYECKOM PaBHOBECHH.

Tema 2. JnexTpoaurnyeckas guccounanus (10 4)

XUMUYECKHE PEeaKINU, UIYIINE B BOAHBIX PACTBOpPaX. DIEKTPOIUTHI U HEdNEKTpoauThl. Monbl. KaTtnons! u
aHWOHBI. ['uapaTHas Teopus pacTBOPOB.
DNEKTPOTUTHIECKAsT TUCCOIMAIS KUCIOT, OCHOBaHMM, cosieid. Cimadble U CHIIbHBIC ANIEKTPONHUTHL. CTeTneHb
nuccouuanuu. Peakium noHHOro oOMeHa. YcaoBHs MPOTEKaHHs peakuuii oOMeHa /10 KOHIAa. XUMHUYECKHe
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHWYECKUX COCAMHEHUN B CBETE MPECTABICHUN 00 JIEKTPOIUTUIECKON
JMICCOLIMAIIMU ¥ OKUCIUTENEHO — BOCCTAHOBUTENBHBIX PEAKIIUIX.
[TonsiTue o rUApPOIU3E COJICH.
Pacuémei no ypasnenusm xum. peakyuti, eciu 00HO U3 ewecms 0aHo 8 U3DvIMKe.
Jemoncmpayuu. Vcnvimanue pacmeopos eeujecms Ha 3J1eKmpudecKyro npogoouMocme. Jleudxcenue uoHo8
8 2llekmpuyeckom noie. Bzaumooeticmeaue cudpoxcuoa bapus ¢ ceproti KUCIOMOll.
Jlabopamopusie onvimul. Bruanue pacmeopumens Ha ouccoyuayuro. CunvbHble u ciabdvle 371eKmpoumel.
Peaxyuu obmena meocdy pacmeopamu 31eKkmpoarumos. 3asucumocms 3J1eKmponpo8oOOHOCIU pPACmMEOPOs
CUTIbHBIX DJIeKMPOIUmMo8 om KoHyeHmpayuu uoros. Obpasoeanue coneti ammonus. H3yyeHue pearxyuu
83aUMOOCUCMBUsL CYTbhama HAMpus ¢ NepoKcuoom 600opooa. HMszmenenue pH 6 xode oxuciumenvho-
80CCMAHOBUMENbHOU PeaKyUl.
Ilpakmuueckaa paboma Ne2. Pewenue rxkcnepumenmanvhvlx 3aoau no meme «Ceoiicmea Kucinom,
OCHOGAHUIL U colell KakK nekmponumos. Onpeoenenue KOHUEHMPAUUU conu no 3J1eKmponpoeooOHoCmu
pacmospa».
Konumponvnaa paooma Ne 1 no memam «Knaccugukayus xumuyeckux peakyuin» u
«Inekmponumuueckas OUCCouUayUA».

Pa3pnen 2. MuHoroo6pa3ue BeuecTs.
Tema 3. I'asiorensl (5 1)
Hemerannel. ['anorensl. [lonokeHne B MepHOIUYECKON CHCTEME XHMUYECKUX DJIEMEHTOB, CTPOCHHE HUX
aToMoB. HaxosieHue B mpupoe.
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Ou3nyecKue M XUMHYECKHME CBOWCTBA TaJOoreHoB. [lonmydeHne W NOpPUMEHEHUE  TAJIOTEHOB. XJIOP.
Du3nyecKre U XUMUYECKUE cBOMCTBA XJiopa. [Ipumenenne xiopa. XiaopoBoaopoa. dusznueckue CBOMCTBA.
[Tonyuenue. ConsHast kuciora U ee conu. KauecTBeHHas peakius Ha XJopuJ — HOHBI. Pacno3HaBaHue
XJIOpUI0B, OPOMHUJIOB, HOIUIOB.

Hemoncmpayuu. Qusuyeckue ceolicmea 2anoceHos. H3zyuenue Guauieckux u XUMU4eckux ceoucmae Xiopa.
Ionyuenue xn1o0posodopooa u pacmeoperue e2o 6 8ooe.

Jlabopamopusie onvimol. Pacnosnasanue cosAHOU KUCIOMbL, XA0PUO08, OPOMUA0S, UOOUOO08 U U0Od.
Ilpakmuueckaa paboma Ne 3. Ilonyuenue conanoin Kuciomsl u uzyuenue eé ceoiicme. Onpedenenue
CO0EPIHCAHUA XT1OPUO-UOHOE 8 NUMBEBOIL 800e€.

Tema 4. Kucsiopon u cepa (7 u)
Kucnopon u cepa. IlosnoxxeHrne B NepuOAMYECKON CUCTEME XMMHUYECKHUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB.
Cepa. Amnotponusi ceppl. Pusnueckue n xumuyeckue coiicrBa. Haxoxnaenue B mpupoje. [Ipumenenue
cepbl. CepoBojiopoa. CepoBoopoaHast KUCIoTa U ee coid. KadecTBeHHass peakuusi Ha Cylb(uI- UOHBI.
Oxcup cepsi (1V).
Cepnast kucinora. XHUMHUYECKHE CBOWCTBAa pa30aBICHHOM W KOHIEHTPUPOBAHHOW CEPHON KHUCIIOTHI.
KauectBeHHas peakius Ha cyiab(haT- HOHBL. XUMHUYECKUE PEaKlnu, Jie)Kallle B OCHOBE MOJYyYEHHs] CEPHOU
KHUCJIOTHI B IPOMBILIUIEHHOCTH. [IprMeHeHne cepHOil KUCIOTHI.
Jlemoncmpayuu. Annomponus Kuciopooa u cepvl. 3HAKOMCMBO ¢ 00pa3yamu HpupooHvIX CYIbhHUuoos,
cynbgpamos. Ilonyuenue ceposooopooa u usyuenue e2o ceoticms. H3zyuenue ceolicme cepHucmozo 2asa u
CEepHUCMOU KUCTIOMbL.
Jlabopamopusie onvimul. Cunmes ceposodopooa. Pacnosnasanue cynovgpuo-, cyrvpum- u cyrvbgpam-uonos 6
pacmeope
IIpakTHyeckas padora. Pemienue 3kcnepuMeHTaNbHBIX 32124 110 TeMe «Kuciaopon u cepay.

Tema 5. A3zot u ¢pocdop (9 v)
Azot u docdop. I[lonokeHne B MepuOANIECKON CUCTEME XMMHYECKUX AJIEMEHTOB, CTPOCHHE MX aTOMOB.
A3oT, Qusnueckne M XMMHYECKHE CBOMCTBA, MOJIYYeHHE W NpuMeHeHue. KpyroBoport azora B mpupo/e.
Avmuak. @OuU3MYECKHME M XMMHUYECKHE CBOWCTBA, MoJydeHue, npumeHeHwe. Conum aMMOHHMS. A30THas
KHUCJIOTa U €€ CBOMCTBA. OKUCIUTEIbHBIE CBOMCTBA a30THOM KHUCJIOTHL. [lomydeHne a30THOW KHUCIOTHI B
naboparopun. XHUMHYECKHE pEaKIUH, JIeKallhe B OCHOBE IIOJy4EHUS a30THOM KHUCIOTHl B
npomsiieHHOCTH. [Ipumenenne. Conu. A30THBIE yIOOpEHHMS.
®dochop. Ammorpornus. Ousnyeckue u xumuueckue cporcTBa. Oxcun pocdopa (V). DochopHas KucioTa,
€e COJIM U y1oOpeHwusl.
Hemoncmpayuu. Ilonyuenue ammuaka u e2o pacmeopeHue 6 6ode. (O3HaxkomieHue ¢ obpasyamu
npupooHuix Humpamos, ocgamos. Ionyuenue okcuoa azoma (IV).okucaenue oxcuoa azoma (l1) oo
oxcuoa azsoma (IV. Bzaumooeiicmsue okcuoa azoma ) (IV ¢ 600oti u kuciopooom, nonyuenue azomuou
KUCI0mal.)
Jlabopamopusie onvimul. OchogHble ceolicmea ammuaxa. Bzaumodeticmsue coneti amMmonus co weniouamu.
OsnaxomneHue ¢ azomuvimMu U @ocghopuvimu yooopenusmu. OnpeodereHue AMMUAYHOU CETUMpbl U
MOYEBUHBL.
Ilpakmuueckaa padoma NeS. Ilonyuenue ammuaka u uzyuenue e20 c0icma.
Pewenue 3a0au ma onpeodenenue maccosou (00bEMHOU) O0aU BbIXOOA NPOOYKMA peaxkyuu om
meopemuyecKku 803M0HcHo20. Onpedenenue HUMpPam-uoHo8 8 NUMameibHOM pacmeope.

Tema 6. Yriepoa n kpemuuii (9 1)

VYranepon n kpemHuil. IlosokeHne B MEpUOANYECKON CUCTEME, CTPOCHUE aTOMOB. YTJIEPOI. AJUIOTPOIHSL.
dusnuecKkue U XMMHMUYECKHE CBOMCTBa yriepoja. AncopOuus. YrapHelid ras. YIJIeKUCHbIi ra3. YrojabHas
KucinoTa 1 ee conu. KauectBenHas peakius Ha kapOooHat — nonsl. Kpyrosopot B npupoze. Kpemunit. Oxenp
kpemuus (1V). Kpemnueas kucnota u ee conu. Crekio. LlemeHT.

Hemoncmpayuu. Kpucmannuueckue pewiemky aimaza u epagpuma. 3HaKomMcmeo ¢ o0opasyamu npupooHbIxX
kapoonamos u cunuxamos. O3HaxomieHue ¢ pasiudublMu euoamu monauea. O3HakomieHue ¢ eudamu
cmekia.
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Jlabopamopusie onvimol. O3nHaKoMIeHUe €O CEOUCMBAMU U B3AUMONDPEBPAWYEHUAMU KAPOOHAMO8 U
euopoxkapbonamos. Kauvecmeennvie peakyuu Ha KapOOHam- U CUTUKAM-UOHDL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u wu3zyuenue ez2o ceolicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucnenue maccol uin 00véma nPoOyKma peakyuu no U38eCmHol macce uiu 00vemy
UCXOOHO20 Beuiecmaa, Co0epICaue2o NPUMeCH.

Konmponvnas pavoma Ne2 no meme «Hememannwiy.

Tema 7. O6uue cBoiictBa MetaslioB (11 4)
Meramisl. [lonoxkeHne B EpUOAMYECKON CUCTEME, CTPOCHHE aTOMOB. Metaindeckas cBsa3b. Ousndyeckue
CBOMCTBA. Ps/1 akTHBHOCTH METaJLIOB.CBOMCTBA MeTauioB. O0mue crmocoOb! noxydeHus. CriaBbl METaLIOB.
Hlenouynsie Meramwisl. [losokeHne B MEpUOJUMYECKONW CHUCTEME, CTpOCHHE aroMoB. Pusznyeckue U
xuMuueckue cporicta. [Ipumenenne. Haxoxaenue B npupoae.
[lenouyHo3emenbHble MeTaUIbL. [l0JI0’keHNE B MEPHOINYECKON CUCTEME, CTPOEHHE aTOMOB. DU3NUecKue U
xumudeckue cBorcrBa. [Ipumenenne. Haxoxxnenue B mpuponae. MarHumii M KajapUui , UX Ba)KHEWIHE
coenuHeHus. JKecTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHUS.
Amomunuii. [lonoxxeHne B NEPUOJMYECKOW CUCTEME, CTpOoeHHEe aroMoB. Du3nueckne | XUMHUYECKHE
cBoiictBa. [Ipumenenune. Haxoxnenue B nmpupoae. AMPOTEpHOCTh OKCHJIA M TUAPOKCUAA aTFOMUHUS.
Kenezo. IlonoxeHne B NEPUOJMYECKOM CHUCTEME, CTPOCHHE arOMOB. (PU3MYECKHE U XUMHUYECKHE
cBoiictBa. IIpumenenune. Haxoxaenue B mpupojae. BaxxHenmme coeTMHEHUs Kee3a: OKCUIbI, TUAPOKCUIBI
u commm xkenesa (1) uxenesa (111). KauectBennas peakiusi Ha HOHBI.
JHemoncmpayuu. 3naxomcmeo ¢ obpasyamu 8axCHeUwlux coeli Hampus, Kaaus, NPUPOOHLIX COEOUHEHUL
Kanvyus, pyoamu xcene3d, COeOUHeHUsMU antoMuHus. B3zaumooeilicmeue wjenouHvlx, wje104Ho3emMenbHblX
Memannos u anomunus ¢ 600ou. Cocuzanue dHcenesda 8 KUCI0pooe U Xope.
Jlabopamopuvie onvimui. CpasHumenvHasi XApaKmMepucmuka 80CCMAHOBUMENbHOU — CHOCOOHOCMU
memannog. llonyuenue eudpoxcuda anoMuHusi U G3auMoOelicmeue e20 ¢ KUCIOmamu U wenodamu.
Ionyuenue euopoxcuooe owceneza(ll) u (II) u 63aumooleticmeue ux ¢ Kuciomamu u Wero4amu.
Bszaumooeiticmeue uzgecmrogoti 600wl ¢ yenekucivim eazom. OKucienue xeneza 80 61aiCHOM 8030)Xe.
Ilpakmuueckaa paooma Ne7. Pewenue rkcnepumeHmanvHolX 3a0ay no meme «Memannwvt u ux
coeOuHenun.
Koumponvnasa paooma Ne3 no meme «Odugue ceoiicmea memainos)

Pa3nen 3. Kparkuii 0030p BakHeIIMX OpraHuvecKuX BellecTB. 5 yac.
[Ipeamer oprannueckoil xumuu. Heoprannueckne u OpraHM4ecKue COCAUHEHUs. YTIepo] — OCHOBA KU3HU
Ha 3emJyie. OcOOEHHOCTH CTPOEHUS aTOMa YIiiepo/ia B OPraHUYECKUX COCAUHEHUSX.
VYrnesogoponsl. IlpenensHble  yraeBomopoabl. Metan, o3taH, mpomnadH. CTpykTypHble (GOpPMYIBI
yraeBOJOpOJOB. ['omosornueckuii psii  HpeAesibHbIX — YriieBoaopooB. ['omonorun. ®dusnueckue u
XUMUYECKHE CBOICTBA MPEIENbHBIX YII€BOAOPOAOB. Peakuuu ropenue u 3ameuieHus. Haxoxnenue B
npupoje. [Tpumenenue.
Henpenenbubie yriaeBoaopoapl. DTUICHOBBIN Psii HENPEAEIbHBIX YII€BOAOPOAOB. DTHIeH. PU3NuecKue u
XUMHUYECKUE CBOMCTBAa JTHIIeHA. Peakuus npucoenuHenus. KayecTBeHHble peakuuu. Peaknus
noaumepuzauuu. [lonmustunen. Ilpumenenue stuieHa.
AUETUIIEHOBBIN Psi/i HETIPEAENIbHBIX YIIIEBOAOPOI0B. AnieTuieH. CBolicTBa aneruiieHa. [Ipumenenue.
[IpousBonubie yriaeBoaoponoB. KpaTkuii 0030p OpraHMYECKUX COCAMHEHMH: OJHOATOMHBIE CIHPTHI,
MHoroaToMHbIE CHUPTHI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE 3PHUPHI, KUPBI, YIJIEBOJbl, AMUHOKUCIOTHI,
6enku. Posib GenkoB B opraHusme.
[loHsATHE O BBICOKOMOJIEKYISPHBIX BemecTBax. CTpykTypa MOJIMMEPOB: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb MoJinMepu3anuu. [lonuaTuieH, NoaMnponIEeH, NOIMBUHIIXIOPH.
Jemoncmpayuu. Mooenu mMonexkyn opeaHu4eckux coeOUHeHull, cxemvl, MadIUybl.
T'openue yeneso000po0o6 u obHapyicene npooyKmos ux 20peHusl.
Obpasyvl Hedhmu u npoOyKmMos ux nepepadomxu.
Buoeoonvimul no ceoticmeam 0CHOBHbIX KIACCOB BeujeCms.
Pacuemnvie 3a0auu. Yemanosnenue npocmetiuieti oopmynvl geujecmea no Maccosvim O0AAM INEMEHMOS.
O606wenue «Heopeanuueckue eeugecmear, «Opzanuueckue geujecmer
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KAJTEHIAPHO-TEMATUYECKOE IIVIAHUPOBAHUE
Xumus 8 kjacc 6a30Bblii ypoBeHb(68 yacos).

Ne Tema vpoka Koppexkunonn HMpumeyanus
ypo yp Kou-Bo yacosB as padora
Ka
1 2 3 6 7
|. IlepBoHavYa/ibHbIe XUMHUYECKHE MOHATHS (224.)
1. [Ipenmer xumuu. BemecTBa 1 Ux CBOMCTBA. 1
JI/O Nel: PaccMoTpeHHe BEIECTB C PAa3IMYHBIMU (DH3UUCCKIMH CBOWCTBAMH.
MeTo/Ipl MO3HAHKS B XUMHUH. 1

IIpaktnueckasa padora Nel. Ilpmémblr Oe3omacHoil paGoTel ¢ 000pyaiOBaHHEM H
pemectBamMu. CTpoeHne niaMeHH.

J/O 2-3 «/lo kakoil TemmepaTypbl MOXHO HarpeTb BemlecTtBo?» «/3mepenue 1
TeMmepaTypbl BOABI ¢ oMolb.. Lludposas nadopatopust. Vcronb3oBaHue € TeMriepaTypHOTr 0
JIATYHMKA ¥ TEPMOMETpa

4, YucThle BEIIECTBA U CMECH.
J/O_Ne3-4: PazneneHwie cMecH ¢ TMOMOINBI0 MarHurta. OmnpeeicHHe BOIOMPOBOIHOW U

llHCTPIJ'IJ'IHpOBaHHOﬁ BOJBbI. 1
[ludpoast 1a00paTOpusi JATUMK DJIEKTPOIPOBOAHOCTH, IIM(YPOBONH MUKPOCKOIL.
5. IIpakTuuyeckas padora Ne 2. OyucTKa 3arpsi3HEHHOI IOBAPEHHOI COTU. 1
6. Du3nyecKre U XUMUYECKUE BJICHUS. XUMUUECKUE PEAKLIUH.
JI/O No5: Ilpumeps! ¢us. siBieHuit (pacTupaHue caxapa B CTYIKE, HaIpEeBaHUE CTEKIISTHHOM
TpyOKH).
JI/O_Ne6:Tlpumepsl xuM. siBIeHU (TOpeHHE CBEYM, IPOKAJTMBAHHE MEIHON IPOBOJIOKH, 1
B3auMoeiicTBUe mENoUH ¢ /¢, cepHO KUCTOTHI C XJIOPUIOM 0apHs U T.1I.).
JleMoHCTpanMsi: BbIIEJI€HHE M IIOIJIOLICHUE TeIUla — MNpPU3HAK XUMHU4YecKod peakuuu. C
HCIIONB30BAaHUEM TEMIIEPATypPHOTO JATUHKA.
ATOMBI, MOJIEKYJIBI U HOHBL. 1
8. BeniecTBa MOJEKYJISIPHOTO M HEMOJICKYIISIPHOTO CTPOCHHUSL. 1
9. [pocTrie U CI0XKHBIE BELIECTBA.
JI/O Ne7. O3HakoMIIeHHe ¢ 00pa3laMi MPOCTHIX U CIOXKHBIX BEIIECTB. 1
JeMoHCTpanmsi: pas3lioKeHHe BOABI DIIEKTPUUECKUM TOKOM. lcmonb3oBaHme mpubopa s
OIIBITOB C NEKTPHIECKHM TOKOM.
10 XUMHUECKHE DIIEMEHTHI. 1
1
11. OTHOCHTENbHAS aTOMHAs Macca.
12. | 3HaKu XUMUYECKHX JJIEMEHTOB. 1

13. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB. 1




14. | Xumnueckue ¢popmyssl. OTHOCHTEIbHAS! MOJIEKYIISIpHAS Macca. 1
15. | MaccoBast oyl XUMHYECKOT0 3JIEMEHTa B COSAMHEHUH. 1
16. | BamentHoCTh XUMHYECKHX 31eMeHTOB. OmpereneHne BaJICHTHOCTH 3JIEMEHTOB 1o (opmynam 1
OMHApHBIX COEMHEHUH.
17. | CocraBneHue XMMHUIECKHX (POpMYIT OMHAPHBIX COSAMHEHUH 110 BaJIEHTHOCTH. 1
18. | AToMHO-MONEKYySIpHOE y4yeHHe. 3aKOH COXpaHEHHs Macchl BemlecTB. JleMoHcTpanusi: 3aKOH
COXpaHEHHsI MacChl BELIECTBA. C UCITIOIh30BAaHUEM JIEKTPOHHBIX BECOB.
19 XUMHUUECKUE YPaBHEHHUS. 1
20. THUIBl XUMUYECKUX PEAKIIUA.
JI/O Ne8:Pa3znoxxenue ocHoBHoro kapoonara meau (1)) (manaxura). 1
JI/O Ne9: Peakiist 3aMenieHHs MU YKeJIe30M
21. | TloBropenue u obobmenue no Teme «IlepBoHaYaIbHBIE XUMHYECKUE TTOHSTHSD) 1
22. | Konmponvuas pavoma Nel no meme: «Ilepsonauanvhvlie Xumuueckue ROHAMUA». 1
I1. Kucaopon (54.).
23. | Kucnopop, ero o0miast XapakTepuCTHKa, HAXOXKICHUE B IPUPOJIE U MO yIEHHE. 1
24, CaotictBa kuciopona. Oxcunpl. [Ipumenenne. Kpyroopor kuciopona B npupoze. JI/Q Nel0: 1
O3HakomJieHHE ¢ 00pa3laMi OKCHJIOB.
25. IIpakTHyeckasi padora Ne3. [losiyueHue U cBOMCTBA KHCJI0POAA. 1
26. O30H. AIOTpONHS KUCIOPOIa 1
27. | Bo3ayx u ero cocras. Jlemoncrpamusi: Onpenenenue coctaBa Bo3ayxa. C HCHONB30BaHHEM 1
npubopa VIS OIpeieNieHUs] COCTaBa BO3AyXa.
I11. Bomopon (34.).
28. | Bomopon, ero o0uiasi XapaKTepUCTHKA, HAXOXKJICHUE B IIPUPOJIE, TIOJyICHUE 1
29. CBolicTBa M IIPUMEHEHUE BOIOPO/A. 1
JI/O Nell: BsaumogeiicTere Boopoaa ¢ okcuaom mMe (| )]
30. | IHpakruueckasi padora Ned. «IlosydeHue BoIOpoaa U HCCIEI0BAHIE €0 CBOICTB» 1
1V. Boaa. PactBopbl. (74.)
31. | Bopa. 1
32. XUMHYECKUE CBONCTBA M IPUMEHEHHUE BOJIBI. 1
33. | Boma — pacrBopurens. PacTBopsi.
JI.O.: 12-14. V3y4yeHue 3aBUCUMOCTH PACTBOPUMOCTH BEIIIECTBA OT TEMIIEPATYpPhI. 1
Habmnromenue 3a poctoM KpruCTayLioB. [lepechIeHHbIN pacTBOp.
34. | MaccoBas 1031 pPacCTBOPEHHOI'O BEIIECTBA.
JI.O.15. OmnpeneneHre KOHIEHTPAIMA BEHIECTBA KOJOPUMETPHYECKHUM CIIOCOOOM IO 1
KaInOpoBOYHOMY rpaduky. Vcrmonp3oBaHue TaT4MKa ONTHIESCKOM MIOTHOCTH.
35. Pemenne pacuerHpix 3amay «HaxoxaeHue MaccoBOM JOIM PacTBOPEHHOrO BEILIECTBA B
pacTtBope. BerunciieHne Macchbl pacTBOPEHHOTO BEIIECTBA U BOIBI VIS IPUTOTOBJICHUS PACTBOPA 1
OlpeIeTICHHOH KOHIICHTPALIUI
36. IIpakTuuyeckas pagora NeS. IIpuroroB/ieHre pacTBOPOB coJieii ¢ onpeaeeHHOH MaccoBoi 1
J0J1eil pacTBOPEHHOr0 BelecTBa
37. [oBTOpenue n 0606merne o Temam «Kucaopomy,
«Bomopon», «Bona. PactBopey. Konmponsnas paboma Ne 2 no memam «Kuciopooy, 1

«Boodopooy, «Booa. Pacmeopuviy.




V.KosnuecTBeHHbIE OTHOIIEHHsI B XumMun (54.)

38. Mors — eanHHMIA KOJTMYECTBA BenecTBa. MorsipHast Macca. 1
39. | Bprumcaenus o XuMHUYECKUM YPaBHEHHSM. 1
40. | 3akoH ABoraspo. MonspHbI 00bEM Ta30B. 1
41. OTHOCHTENbHAs IJIOTHOCTh Ta30B 1
42. | OObeMHbIe OTHOLIEHHUS ra30B IPU XMMUYECKHX PEAKIHIX 1
VI. BaxkHeiinme KJjacchl HeOPraHMIecKux coexnuenmii (124.).
43. | Okcunpl: Kiaccuukanys, HOMEHKJIATypa, CBOWCTBa, INoiydeHHe, npumMeHeHwe. JI/O Ne
16:B3anMosielicTBie OCHOBHBIX OKCHJIOB C KHCJIOTaAMH. 1
44, | T'unpokcuapl. OcHOBaHUS: Kiaccu(UKalys, HOMEHKIATypa, NOoJy4eHue. 1
45, | Xumuyeckue CBOWCTBa OCHOBAHUI.
JI/O Nel7: CBoiicTBa pacTBOPHUMBIX M HEPACTBOPUMBIX OcHOBaHMH. TeroBol 3 ekt peakuu
THJPOKCHUJIA HATPUSI U YTIIEKHUCIIOrO Ta3a.
JI/O Nel8: BzaumopeiicTBue 1enoded ¢ KUCIoTaMu. Peakius HelTpain3amuu. 1
JI/O Nel9: BzaumopeiicTBre HEpaCTBOPUMBIX OCHOBAHUH C KUCIOTAMHU.
JI/O Ne20: Paznoxenue ruapokcuna meau (1) npu HarpeBanuu
IlpakTnyeckasn padora 6. «Onpexnenenue pH kuciaoT u menovein». Vcrnonp3oBaHue naTyrnka
pH ,TemnepaTypsl. AaBIECHUSI.
46. AMboTepHBIC OKCHIIBI U THAPOKCHUJIBI. 1
JI/O Ne21: BsaumoeicTBHE TMAPOKCHIA LIMHKA C pACTBOPAMU KUCJIOT U ILEJI0YEH.
47. | Kucnotsl: cocras, Kiaccu(puKaiysi, HOMEHKIATYPA, MOJy4eHHE KUCIIOT. 1
48. XUMHYECKHE CBOMCTBA KHCIOT.
J/O Ne22: [JleiictBHE KHCIOT Ha uHAUKaTOpbl. Ompenenernne pH pasnuyHBIX Cpen.
OmnpezeneHue KUCIOTHOCTHU TTOYBBI. 1
JI/O Ne23: OTHomIEHHE KHCIIOT K METaJLIAM.
IIpakTHueckasn padora 7 «llomydeHne mexHoro kymopocay. Mcnons3zoBanue Lu(poOBOro
MHKpOCKOIa, naTdyrka pH.
49. | Conu: xnaccudukanysi, HOMEHKIATypa, CIIOCOOBI TTOTyIeHUs 1
50. | CaoiictBa coieit 1
51. | T'eneTndeckast CBS3b MEXy OCHOBHBIMHU KJIACCAMU HEOPTAaHUUECKUX COSANHEHUH 1
52. | Ipaktnueckasi pagora Ne 8.PeureHne IKCepUMEHTAIBHBIX 3a1a4 M0 TeMe «OCHOBHbIE 1
KJIacChl HEOPraHMYeCKUX COeIMHEeHMID»
53 [ToBTOpenue u 06061IeHNe N0 TeMe «BakHelre Ki1acchl HeOPTaHMYECKUX COSTMHEHUID 1
54 | Konmponvuaa paboma Ne3 no meme: «OcrosHble K1accvl HEOP2AHUYECKUX COCOUHEHUTL). 1
VII. llepuonnyeckuii 3aKoH u cTpoeHue atoma (74.).
55. Knaccudukarmst XMMIIecKiX 3JIEMEHTOB. 1
56. [eprnomnaeckutii 3axkon /1. 1. Merneneena. 1
57. [Nepromudaeckas TabnHIIa XUMUIECKUX HIIEMEHTOB 1
58. | Crpoenue atoma. CocTaB aTOMHBIX siziep. M30TomBL. 1
59. | PacmpeneneHue 3IE€KTPOHOB IO YHEPI€THUECKUM YPOBHSIM. 1
60. 3HaueHne nepuoandeckoro 3akona. Hayansie noctmkenns [l. V1. Menzaeneesa 1




61.

[ToBTOpenue u 0606meHNe 1o Teme: [leproauueckuii 3aK0OH U MEPHOINIECKast CHCTEMa
xumuueckux s5eMeHToB /. V1. Menzaeneea. CTpoeHue atoma.

VIll. Ctpoenne BemecTBa. XumMudeckas cBs3b (74.)

62. DJIEeKTPOOTPUIIATEIHHOCTh XUMUYECKHUX HJIIEMEHTOB

63. Buner csa3u. KoBanenTtrast cBs3b. [lonsipHast n HermossipHast KOBaJI€HTHBIE CBS3H

64. Honnast cBs3b

65 Mertamieckast ¥ BOJIOPOIHAS CBSI3b.
JeMoHCcTpanus: TeMriepaTypa IUIaBJICHHS BEIIECTB C PA3THYHBIMU KPUCTALTHYECKUMU
peleTkamMHu.

66. | BanentHocTh M creneHb okucieHus. [IpaBuia onpeaesneHus cTeneHel OKUCISHUs! DIEMEHTOB

67. | OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIINH

68. | Koumponwvnas paboma Ned no memam: «I13 u IICXI JI. H. Menoeneesa. Cmpoenue

amoma) «Cmpoeuue eeujecme. Xum. cea3p»




KAJIEHIAPHO —- TEMATHYECKOE IINTIAHUPOBAHUE
Xumusa 9 kJjacc 0a30Bblii ypoBeHb(66 yacoB).

Ne Tema ypoka Koa | Koppexkuuon IIpumeyanus
ypo -BO | Has padora
Ka yaco
B
1 2 3 6 7
IloBTOpEeHHE OCHOBHBIX BONIPOCOB Kypca 8 kiacca 3 4.
1 | Crpoenue aToMa, BaJIGHTHOCTh, CTENIEHb OKUCIICHHS. 1
2 | Tlepmoanyeckuii 3aK0H | IMEPHOIUIECKast cucTeMa XuM. aseMeHnToB []. M. MenieneeBa B CBETe CTPOCHUS 1
aToMoB XuMu4eckas cBsizb. CTpOCHUE BEIIECTBA.
3 OcHOBHBIE KJIACChl HEOPTAHMYECKUX COSMHEHUIN: UX COCTaB, KilacCu(uKaIys, CBOUCTBA, pacyeThl 10 1
XUMUYECKAM YPaBHEHUSIM.
Pa3nen 1. MHorooopasue XUuMHYECKHX PeaKIUi
4 | Tema 1. Knaccuukanus XMuMHYECKHX peaknuii 7 9 1
OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
JI.O.M3yuenne B3auMOACHCTBUSA Cyab(puUTa HATPUS C IIEPOKCHUIOM BOAOPO/IA.
N3zmenenue pH B xone OBP,
Hudposas nabopaTopusi, UCIIOJIb30BAHNE AATYUKOB TemMmepaTypsl, pH..
5 | Peakiuu coequHeHus, pa3nokKeHHsl, 3aMeIeHIs] 1 0OMEeHAa C TOYKU 3pEHHs] OKHCICHUS] K BOCCTAHOBJICHUSI. 1
6 | TernoBoii 3h(PeKT XUMHUECKUX peaKIyii. IK30- ¥ SHIOTCPMHUUECCKUE PEAKIUH. 1
JemMoHcTpanus: TerioBoii 3¢ dekt pactBopeHus Bemects B Boje. L{udposas naboparopusi, HCIOIB30BaHUE
JaTYUKa TEMIEPATYPHI
7 | CxopocTh XuMu4eckux peakiuii. [leppoHadanbHble MpeCTaBICHUS O KaTalu3e. 1
JleMoHCTpalUsi: U3YUYEHUE BIMSHUS Pa3TUYHbBIX ()AKTOPOB HAa CKOPOCTH PEaKIUU.
8 | Bxoasmas mpomexyrouHas artectanus, KontponbHas pa0 1. 1
9 | lIpakTnueckas padora Nel. M3ydyenune BJMAHUSA YCJOBHI NPOBeJeHUs] XMMUYECKOl peaklluu Ha eé 1
CKOPOCTb.
10 | OGpaTtumsle 1 HeoOpaTUMble peakiun. [IoHATHE 0 XMMUYECKOM PAaBHOBECHH. 1
11 Tema 2. dinekTpoaurnyeckas Aucconuanus 10 v 1

CYH_IHOCTB npounecca BHCKTpOHHTHqCCKOﬁ JUcConyalnuu. I[I/ICCOI_[I/IaI_II/I}I COJIeil KUCIOT U OCHOBAHMIA.




12

Cnabble u cusbHbIe 21eKTpoauThl. Crenens qucconnanui. JI.O.CunbHbIe U c1adble SIEKTPOIUTHL.

IIpakTnueckas padora Ne 2 «OneKTpoaUTHI, HEANEKTPOIUTH Vcronb30BaHue AaTUnKa
3JIEKTPOIIPOBOIHOCTH.

13

PeaKHI/II/I HOHHOTO OOMEHA U YCII0BUSA UX ITPOTCKAHUA.

JL.O. . Peakuuu oOMeHa MeXly paCTBOpaMH JIEKTPOIUTOB. BIMSHUE PACTBOPUTENS HA JUCCOLAALUIO.
3aBUCUMOCTD AJIEKTPOIPOBOJIHOCTH PACTBOPOB CHIIBHBIX IEKTPOIUTOB OT KOHIEHTPALUU HOHOB.
BsaumonelictBue rujpokcua 0apust ¢ cepHoit Kucnotoi. Mcnosib30BaHne AaT4nKa 3JIEKTPOINPOBOTHOCTH.

14

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCMHEHHI B CBETE MIPEICTABICHUI 00
AIEKTPOJTUTUYECKON JUCCOMAIINHU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

15

XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUN B CBETE MPECTaBICHUN 00
ANEKTPOJUTUUECKON JUCCOIMAITIU M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHSX.

IIpakTuyeckas padora Ne3 «OnpeaeneHne KOHUEHTPALUK COJIU 11O ANEKTPPIPOBOJHOCTH PACTBOPA»
Hcnonp30BaHne naTymka 3J1€KTPONPOBOJHOCTH.

16

I'maponus coneil.

17

I'maponus coneil.

18

IIpakTHyeckasi padora Ned. PemeHue 3KcriepuMeHTAJIbHBIX 3a/1a4 110 TeMe «CBoiicTBa KUCJIOT,
OCHOBAHUI M COJIeH KAK 3JIEKTPOJUTOBY.

19

Pacuéter no YPaBHCHUAM XHM. peaKuHﬁ, €CJIM OJHO M3 BEUICCTB JaHO B H30BITKE.

20

O060061eHre u cucTeMaru3alus 3HaHui 1o Temam «Kiaccudukanus XMuMUYECKUX peakiuiny u
«QnekTponautnyeckas nuccounanus». KonrpoabsHnas padora Ne 1 mo remam «Knacecnpuxkanus
XHMHUYECKHX Peakuminy U « JIeKTPOJUTHYECKAS] TUCCOLUALMY.

Pa3znen 2. MHoroodpasue BemecTn

21

Tema 3. I'asiorens! S 4

OOmas xapakTepucTHKa HeMeTauloB. [loyiojkeHHe raJloreHOB B EPUOIMUECKOM TabIuIle U CTPOEHHE UX
atroMoB. CBOICTBa, OJTy4YeHHE U TPUMEHEHHE TaOT€HOB.

JI. O. . 3HaKoMCTBO ¢ 00pa3liaMu NPUPOIHBIX COSTUHEHUH HEMETAJUIOB (XJIOpUIAMHU, CYIb(UIaMU
cynb(daramu, HUTpaTaMH)

22

XJ1op.
JeMoHcTpanus: nzydyeHne GU3NUECKUX U XMMHYECKUX CBOMCTB xyopa. Vcnonk3oBaHue amnmapaTa




IIpOBeJIeHUs] XUMnu4eckux npoueccos (AIIXP)

23 | XJI0pOBOIOPOI: TIOJTy4ECHUE W CBOKCTBA. 1

24 | CounsiHast KHCJIOTA M €€ COJIH 1
JL.O. KadectBennas peaxius Ha xjopua-uoH OmnpeneneHue coAepaHus XJIOPUA-HOHOB B MUTHEBOM BO/JIE.
Hcnosib30BaHme qaTdynKa XJIOPHI-HOHOB.

25 | MpakTuyeckas padora Ne5. [TosyueHue coIsiHON KHCJIOTHI M M3yUeHHE €€ CBOCTB. 1

26 | Tema 4. Kucaopona u cepa (7 1)
[TooxkeHne KUCIOpOoia U CepPhl B MEPUOTUICCKON CHCTEME XHMHYECKUX JICMEHTOB, CTPOSHUE UX aTOMOB

27 | Cepa.

28 | Ceporomopoa. Cymbhusl. 1
JleMOHCTpAIUs: TIOJYYEHUE CEPOBOIOPOIa U H3YUCHUE €TO CBOMCTB.
JI.O. CunTes cepoBogopoa. KauecTBeHHBIE peakiiuy Ha cepoBOIopo U cynbduasl. McnonszoBanne AITXP,
npubopa [yist noyrydyeHus razos uiau Kunna.

29 | Oxcun cepsl (IV). Ceprucras kucnota u €€ conu. leMoncTpanusi: VM3ydyenne CBOMCTB CEPHUCTOTO Ta3a U 1
cepHuctoit kucnotel. Mcnonb3zoBanue AITXP,

30 | Oxcup cepsl (VI). Ceprast kucioTa u €€ coJiu. 1
JI.O. HEKOTOpBIE XUM. CBOMCTBA CEPHOM KUCIIOTHI;
- KaUeCTBEHHAs peakius Ha cynbhar-uoH

31 | OkucouTenbHbIC CBOMCTBA KOHIIEHTPHUPOBAHHON CEPHOM KMCIIOTHI. 1

32 | IlpakTnyeckasi pa6ora Ne6.Pemenune yKcnepuMeHTAJbHBIX 32124 1o TeMe «Kucjopoa u cepay. 1

33 | Tema 5. A3ot u dpochop 9 u 1
[Tonoxenue azota u Gochopa B IEPUOANUECKON CHCTEME XUMHUECKUX 3JIEMEHTOB, CTPOSHUE UX aTOMOB.
A30T: CBOIICTBA U MPUMEHEHHUE.

34 | AmMmuak. @usnyeckue u xumuueckue cBoictsa. [lonydenue u npumenenue. JI.O. OcHoBHBIE CBOIICTBA 1
aMMUaKa.

35 | lIpakTuyeckas padora Ne7. [ToxydyeHne aMMHaKa W 3yYeHHe €ro CBOWCTB. 1

36 | Conu ammonus.JI. O. Pacno3HaBanye KaTHOHOB aMMOHMSL. 1

37 | Pemenue 3a1a4 Ha onpe/esieHne MacCOBOM (00bEMHOI) TOJIM BBIXO1a TPOAYKTA PEAKIIMH OT TEOPETUUECKU 1
BO3MOYHOTO

38 | Okcun azota IV . A30THas KHCIOTA. 1




JemoHcTpanusi: noiydeHue okcuaa asora IV, okucnenue oxcuga Il no oxcnna 1V, B3aumoneiicteue
okcuza IV ¢ BoJoH U KUCIOPOIOM, IIOJIy4YEHUE a30THOM KUCIOTHI. Vcro/ib30BaHne JATYMKOB TEMIIEPATYPHI,
pH, snexrponpoBoanoctu. AIIXP.

39 | Coun a30THO# KUCIOTBI. A30THBIC YIOOpEHUSL. 1
IIpakTuyeckas padora Ne 8 OnpeneneHre HUITPAT-HOHOB B MUTATEIILHOM pacTBope. Mcmonb3oBanue
JaTYNKa HUTPAT-UOHOB.
JI.O. Onpenenenne aMMHUa4yHOM CETUTPbI U MOYEBHHBI. Vcriob30BaHME JaTUYMKA AIEKTPONPOBOIHOCTH.

40 | ®ocdop. Ammorporus ocdopa. CroiictBa pocdopa. 1

41 | Okcun dhochopa (V). Dochopnas kucnora u e€ conu. Pocdopusie ynodpenus.Jl. Q. . 3HAKOMCTBO C 1
MUHEPATLHBIMH YI00pEHUSIMU

42 | Tema 6. Yriiepoa u KpeMHui 9 u 1
[TomosxeHne yriiepoaa U KPeMHUS B IIEPHOIMUECKON CHCTEME XMMHUYECKIX 3JIEMEHTOB, CTPOCHHE UX aTOMOB.
Yraepon.

43 | YrapHslii ras, CBOICTBa, (DU3HOJIOTHIECKOE ACHCTBHAE HA OPTaHU3M. 1

44 | Yriekucielid ra3. YroJibHas KHCI0Ta U e€ coyi. KpyroBopoTt yriiepojia B IpHpo/Iie. 1
JI. O. PacriozHaBaHue KapOOHAT-HOHOB.

45 | MpakTuueckasi padora Ne9. IMoayuenne okcuaa yriaepoaa (IV) u usyueHue ero cBoicTB. 1
Pacno3znaBanue kapOoOHATOB.

46 | Kpemuuii u ero coeaunenust. CHIIMKAaTHAS TIPOMBIIUICHHOCTb. 1
JI. O. [TpupoiHble CUITUKATHI

47 | Pemenue 3a7a4 Ha BBIYUCIIEHUE MacChl WIIM 00BbEMA MPOIYKTa PEaKIUH 10 U3BECTHOM Macce Wik 00bEMY 1
MCXOJHOTO BEIIECTBA, COACPIKAIIETO IPUMECH

48 | KpeMHueBas KUCIOTA M €€ COJIH. 1

49 | OGoObmuienune u cuctemaruzaiys rno Teme «Hemeramib 1

50 | KonrpoJabHas pagoTa Ne2 no teme «Hemerasiabiy. 1

51 | Tema 7. O61mme cBoiicrBa MeTas1oB 10 4 1
OO6mas xapaktepucTuka MetauioB. @usndeckue cBoiicTBa. CriyiaBbl METAIUIOB.
JI. O. . 3HaKOMCTBO ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB (paboTa ¢ KOJUICKIIMSIMHU)

52 | HaxoxaeHue MeTayioB B MPUPOJe U oO1Ire crnocoObl ux noxydeHus. [IoHsITHEe 0 MeTaJUTypriuu. 1




JI. O.. BolTecHEHME 0IHOTO METa/UIa APYTUM U3 pacTBopa coiu. CpaBHUTEIbHAS XapaKTEPUCTHKA
BOCCTaHOBHTENIBHOM CIOCOOHOCTU METAJLIOB.

53 | XuMuyeckue CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKUN PsIJl HANIPSDKEHUI METaJUIOB. 1
54 | lllenounple METAILIHI. 1
55 | Maruuii. lllenouno3emenbHbIe MeTaLTBL. JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs!. 1
JI.O. B3anmoielicTBHE U3BECTKOBOM BOJIBI C YIIIEKUCIBIM Ta3oM. Fcnosb3oBaHue gaTunKa
AJIEKTPONPOBOIHOCTH, anmnapar Kummna, MarHuTHas Melaika.
56 | Amomununii. Haxoxaenue B npupoje. CBOWCTBa aTFOMUHHMS. 1
JI. O. . 3HaKOMCTBO C COCJIMHEHUSIMHU ATFOMHHHUS
57 | Kenezo. Haxoxnaenue B mpupoje. CpoiictBa xenesa. JI.O. Okucnenue xene3a BO BIAKHOM BO3IyXe. 1
58 | Coenunenus xenesa.Jl. Q. . 3HAKOMCTBO C pyJlaMu Kele3a 1
59 | MIpakTuyeckas padora NelQ. Pemmenue dkcnepuMeHTANILHBIX 3a1a4 M0 TeMe «MeTaibl U uX 1
coeMHEeHUs.
60 | O6oOmenue u cucremaruzanms o reme «OO0mue cBoiicTBa MetaioB» KonrposasHnas padora Ne3 mo teme 1
«O0mme cBOMCTBA METAJLJIOBY»
1
Pa3znea 3. KpaTkuii 0030p BaxkHeiIMX OPraHMyeCcKUX BelecTs 6 4.
61 | Oprannueckast xumusi. OpraHu4eCcKre BEIIEeCTBA. 1
62 | Yraesomoponsl. JI. Q. 3HaKOMCTBO ¢ yriiéMm, HEDTHIO, MPOAYKTaMH TIEPEPaOOTKH 1
63 | Kucnopoacoaep:xaiine OpraHi4ecKue COeTUHEHHsI: CIIUPThI, KapOOHOBbBIE KUCIOTHI, CIoKHbIE 3(UPBI, 1
YKUPBI, YTIICBOIBI.
AMUHOKHUCNOTHL. benkn.
64
1
65 | ITosmmmepsr. 1
66 | UtoroBasi koHTpobHas padora Ne 4. «KHeopranuueckne H oprannyecKue BenecTBay 1




