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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

JINYHOCTHBIE pe3yJIbTaThI:

1) BOCIIUTAHUE POCCUICKOM I'pa)XTaHCKOW MACHTUYHOCTHU: MATPUOTHU3MA, YBAKEHUS K
OteudecTBY, NMPOLUIOE M HACTOALLEE MHOIOHAIMOHAIBHOrO Hapoja Poccum; oco3HaHue cBoei
STHUYECKOW MPUHAJICKHOCTH, 3HAHUE UCTOPHUH, S3bIKA, KYJIbTYphl CBOETO Hapoja, CBOETrO Kpasd,
OCHOB KYJIbTYPHOTO Haclieusi HapoloB Poccum u uesnoBedecTBa,; YCBOEHHE I'yMaHUCTHUYECKHX,
JEMOKPAaTUYECKUX U TPAJULHUOHHBIX HEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUHCKOIO O0IecTBa;
BOCIIMTAHHUE YYBCTBAa OTBETCTBEHHOCTH U J10Jra nepes PonnHoii;

2) ¢dbopMUpOBaHKE OTBETCTBEHHOI'O OTHOIIIEHHUS K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH,
00y4aromuxcs K CaMOPa3BUTHIO U cCaMO00pa30BaHUIO HA OCHOBE MOTHBAIUU K O0YYCHHIO u
[IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHUIO AaJbHEHIIEH WHAUBUAYAIbHON TpPaeKTOpUU
oOpa3oBanus Ha 0a3e OPUEHTUPOBKHU B MHpe mpodeccuit U npodecCHOHaIbHBIX NPEAIOYTEHHM, C
YY4ETOM YCTOMUYMBBIX IIO3HABATEIbHBIX MHTEPECOB, a TakXKe Ha OCHOBE (POPMHPOBAHUS
YBaXXUTEILHOTO OTHOILIEHUS K TPY/y, PA3BUTHUS ONbITA YYACTHUS B COIIMAILHO 3HAUUMOM TPY/E;

3) (opMUpOBaHKE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHOW MPAKTUKH, YYUTHIBAIOUIETO COLMAIBLHOE, KYJIbTYpHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOIO MUPA;

4) dbopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOIO U TOOPOKENATEILHOTO OTHOIICHUS K

JPYroMy 4eJOBEKYy, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpE, I'Pa)aaHCKON
MO3UIUH, K UCTOPUU, KyIbType, PENUTHH, TPAJAULIUIM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccuu u
HApOJIOB MUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTU JUAJIOT C IPYTUMH JIOJABMHU U JOCTHTaTh B HEM
B3aMMOIIOHUMAHUS;

5) OCBOCHHME COIMAIBHBIX HOPM, TPaBHJ TOBEACHUS, pOJeH W (OpPM COLUATBHOM
JKU3HU B TPYIIax U COOOIECTBaxX, BKIOYAs B3pOCIbIE M COLIMAJIbHBIE COOOIIECTBA; y4acTHE B
IIKOJIbHOM CaMOYIIpPaBJIE€HUU M OOIIECTBEHHOM >KM3HU B IIpe/iesiaX BO3PACTHBIX KOMIETEHLMH C
Y4€TOM PErMOHANbHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U IKOHOMHYECKHX 0COOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PELIEHUU MOPATIbHBIX
npobjieM Ha OCHOBE JIMYHOCTHOTO BBbIOOpa, (OPMHUpPOBAHHME HPABCTBEHHBIX UYBCTB MU
HPABCTBEHHOT'O IIOBEJIEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM
MOCTYIIKaM;

7) (dbopMupOBaHHE KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE
CO CBEpPCTHHKAaMM, JAETbMHM CTAapUIeEr0 MW MJAJIIIEr0 BO3PAcTa, B3POCIBIMU B IpoLEcce
o0pa3oBaTenbHOM, OOLIECTBEHHO MOJIE3HOM, y4eOHO-MCCIeA0BaTENbCKOM, TBOPUECKOW M JIPYrHX
BUJIOB JIEATEIBHOCTH;

8) dbopMHUpOBaHKE IIEHHOCTH 3J0POBOTO W 0e30MacHOro o0pasza >KM3HU; YCBOEHUE
OpaBUiI HMHJIMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MaCHOrO TIOBEAECHUS B  UPE3BBIYAWHBIX
CUTYallUsAX, YIPOXKAIOIIUX >KM3HU M 3JJ0POBBIO JIIOJICH, MpaBWJ MOBEACHUS HA TPAHCIOPTE U Ha
J0porax;

9) dopMupoBaHHE OCHOB HKOJIOTMYECKOH KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO OKOJIOTMUECKOTO MBILIUIEHUS, Pa3BUTHE ONBITA HKOJOTMYECKH OPUEHTHPOBAHHOMN
pedIIeKCUBHO-OIIECHOYHON U MPAKTUYECKOU ESTENbHOCTH B )KU3HEHHBIX CUTYalUsX;

10)  oco3HaHWE 3HAYEHUs CEMbU B XXH3HU YEJIOBEKAa M OOIIECTBA, NMPHHSATHE IIEHHOCTH
CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TIMBOE OTHOIICHHUE K WICHAM CBOEH CEMbH,

11)  pa3BUTHE ICTETHYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYI0)KECTBEHHOTO HACIIEAUS
HapoaoB Poccuu u Mupa, TBOpUECKO 1eATEIBHOCTH 3CTETHUYECKOTO XapaKTepa.

MeTtanpeamMeTHble pe3yJIbTaThI:

1) YMEHUE CaMOCTOSITEIbHO OIpEeNATh e CBOero oOydeHHs, CTaBUTb U
dopmynupoBaTh Ui ceOs HOBBIC 3a/1aud B ydyeOe M IO3HABATEIHLHOW JESTEIBHOCTH, PA3BHBAThH
MOTHUBBI U HHTEPECHI CBOCH MO3HABATEIBHOM NESITEIHHOCTH;

2) YMEHHE CaMOCTOSATENbHO IUIAHMPOBATh HYTH JOCTHXKEHHS IIeJieid, B TOM YHCIIe
IbTEpPHATUBHBIE, OCO3HAHHO BBIOMpaTh HambOosee 3(deKkTuBHbIE COCOOBI pelIeHus y4eOHBIX U
NIO3HABATENIbHBIX 3371a4;



3) YMEHHE COOTHOCUTBH CBOM JICMCTBUS C INIAHUPYEMBIMH PE3YJIbTaTaMM, OCYILIECTBISATh
KOHTPOJIb CBOEH [EATENBHOCTH B IMPOIECCe MOCTIIKEHUS pe3yibTara, OMNPEAENsTh CIOCOObI
JIEHCTBUIM B paMKaxX IMPEUIOKEHHBIX YCIOBHH M TpeOOBaHWM, KOPPEKTHPOBATh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLLEHCS CUTYyalUEH;

4) YMEHHUE OIICHHWBATh NPABWJIBHOCTH BBIMOJHEHUS Y4YeOHOH 3aaaud, COOCTBEHHBIC
BO3MOXHOCTH €€ PELICHUS;

5) BJIAJICHUE OCHOBaMH CaMOKOHTPOJSI, CaMOOIEHKH, MPHUHATHS pEUIeHUd U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIBHOMN JCSTEIIbHOCTH;

6) YMEHHUE ONpPEAeATh TOHATHS, CO3JaBaTh OOOOIIEHHUs, YCTAaHABIMBATh aHAJIOTHH,
KJIacCU(PUITUPOBAaTh, CAaMOCTOSATEILHO BBIOMpPATh OCHOBAaHMS W KPUTEPHHM JUIsl KiIacCHU(PUKALINH,
YCTaHABJIMBATh  NPUYMHHO-CJIEJACTBEHHBIE  CBSI3M, CTPOUTH  JIOTMYECKOE  PaCCyXACHUE,
YMO3aKJII0ueHHe (MHIYKTUBHOE, JCTYKTUBHOE U 110 aHAJIOTUH) U JCJIaTh BHIBOJIBI,

7) YMEHHUE CO3/aBaTh, MPUMEHATh U MPEoOpPa30BBIBATh 3HAKK W CHMBOJIBI, MOJICIU U
CXEMBI JIJIsI PEIICHUs YUeOHBIX M O3HABATEIbHBIX 3a/1aY;

8) CMBICIIOBOE YTCHHE;

9) YMEHHE OPTraHW30BHIBATh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JEATEILHOCTD C

YUWUTEIEM U CBEPCTHHKaMM; paboTaTh MHIMBUAYalbHO U B TIpyINIE: HAXOAUTh oOliee
peleHre U paspemarb KOHQUIMKTBI Ha OCHOBE COIJIAaCOBAaHUS IMO3UMLMH W ydyeTa HHTEPECOB;
(dbopMyIupoOBaTh, ApryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

10)  ymeHHe OCO3HAHHO HCIIOJB30BAaTh PEUYEBBIC CPEICTBA B COOTBETCTBUH C 3a/auecii
KOMMYHUKAIIUM JJIsl BBIPQXKEHHS] CBOMX YYBCTB, MbICIEH M NOTPEOHOCTEW; IUJIAaHUPOBAaHUS U
PETYJIILIUA CBOECH [EATENbHOCTH; BIIAJEHUE YCTHOM M IHUCBMEHHOW pPEYbIO, MOHOJIOTMYECKOHN
KOHTEKCTHOM PEUbIO;

11)  ¢opmupoBaHMe U pa3BUTHE KOMIIETCHTHOCTH B O0JAaCTH HCIOJb30BAHUS
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruii (manee MKT — kommereHuum), pas3BUTHE
MOTHUBALIMU K OBJIAJICHUIO KYJIBTYPOU aKTUBHOIO IIOJIb30BAHUS CIIOBAPSIMU U IPYTUMU ITOMCKOBBIMU
CHUCTEMaMU,;

12)  ¢opmupoBaHHE U pa3BUTHE IKOJIOTMYECKOrO MBIIUICHHS, YMEHHE IPUMEHSATh €r0 B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATIbHON MPAKTHKE U MPOPECCUOHAIBHON OPUEHTALINH.

IIpenmeTrHble pe3yabTaThl:

1) dopmupoBaHe mepBOHAUATHHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUI O BELIECTBAX,
UX TMPEeBPALICHUSX U TMPAKTUYECKOM MPUMEHEHHUH; OBJIAJEHUE MOHATHIHBIM anmaparoM u
CHUMBOJIMYECKUM S3BIKOM XHUMHH;

2) oco3HaHUME OOBEKTUBHOM 3HAYMMOCTHM OCHOB XHMHUYECKOW Hayku Kak oO0nactu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, XUMUYECKUX NPEBpAILECHUN HEOPraHWYECKMX M OPraHMUYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJIEHUH KUBOW M HEXXUBOU MPUPOBI; YTIYOJICHHE MPEICTABICHUN O
MaTepualbHOM €IMHCTBE MUPA;

3) oBnazeHWE OCHOBAMHU XHUMHUYECKON TPaMOTHOCTH: CIMOCOOHOCTBIO aHAIW3UPOBATH M
O00BEKTHBHO OIICHMBATH JKU3HEHHBIE CUTYaIlMH, CBS3aHHBIE C XMMHEH, HAaBBIKAMU OE30MaCHOTO
oOpallleHusl ¢ BEIIeCTBaMHU, UCHOIb3YEMbIMU B TIOBCETHEBHOM JKU3HHU; YMEHHEM aHAJIU3UPOBATh U
IUIAHUPOBATh HKOJIOTHUECKM O€30MacHOe TOBEACHHWE B LENAX COXPAHEHHUsS 3JI0pOBbs U
OKpYKarolleu Cpeibl;

4) QopmupoBaHHWE YMEHHI YCTaHABIMBATH CBSI3U MEXKAY pEabHO HAOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA W TIPOIIECCAMH, MPOUCXOAIIUMUA B MUKPOMHPE, OOBSICHATH MPHUYUHBI
MHOTr000pa3usi BELIeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHHs, a TaKKe 3aBUCHUMOCTD
MPUMEHEHHUS BELIECTB OT UX CBOMCTB;

5) npuoOpeTeHHE ONbITa MCIOJb30BAHUS PA3IMYHBIX METOJOB M3YyYEHHs BEIECTB:
HaAOJI0/IEHUS 32 UX MPEBPALLIEHUSIMU MPU MPOBEACHUH HECIOXHBIX XMMHUECKUX SKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHUS U IPUOOPOB;

6) ¢dopmupoBaHHE TPEACTABICHUN O 3HAYEHWH XHUMHYECKOM HAyKH B PEIICHUH
COBPEMEHHBIX 3KOJIOTHUYECKUX IpOoOJieM, B TOM 4HCIE B TNPEAOTBPAIICHUU TEXHOTEHHBIX U
9KOJIOTUYECKHUX KaTacTpod;



7) nnst 00y4aromuXcsl ¢ OTPAHNYCHHBIMUA BO3MOXKHOCTSIMH 3/I0OPOBbsI: BIIaJICHUE OCHOBHBIMH
JOCTYITHBIMU METOAaMH HAYYHOTO TTO3HAHUS, UCTIOJIb3YEMbIMH B XUMHH.

2. COAEP) KXAHUE YYEBHOI'O IIPEJAMETA

8 ku1ace

70 4/rox (24/nen.)

Tema 1. llepBoHavajibHble XUMHYeCKHe MOHATHUSA (21 4)

IIpeamer xumMuu. XuMHUsl Kak 4acTh €CTECTBO3HaHMs. BeliectBa u ux cBoicTBa. Yucrthie
BemectBa W cMmecu. CmocoObl  OYMCTKM — BEIIECTB:  OTCTauMBaHWe,  (UIBTPOBAHHE,
BBITIAPUBAHUE, KPUCMALIUZAYUSL, OUCMULIAYUS, Xpomamoepadus. DU3NUECKHe U XUMHUYECKHE
ABJIeHUs. XUMUYecKkue peakuuu. [Ipu3HaKku XUMHUYECKUX pEeaKIui U yCIOBUS BO3HUKHOBEHUS U
TEUCHUST XUMUYECKUX PEAKITUMN.

ATtoMbl M MoOJeKylbl. BemiectBa MOJEKYISPHOTO M HEMOJICKYJSPHOTO CTPOCHUS.
KadecTBeHHBI M KOJWYECTBEHHBIM COCTaB BemiecTBa. [IpocThle H  CIIOXKHBIE BEIECTBA.
XUMUYECKUH IJIEMEHT. SI3bIK XUMHU. 3HAKUM XUMHUYECKUX DJIEMEHTOB, XUMHUYECKHE (OPMYIIBI.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

ATomHas enuHuia Maccbl. OTHOCHUTENIbHAST aTOMHAsI M MOJIeKyJsipHas Macchl. KonnuectBo
BeIIECTBA, MOJIb. MoJIsIpHAs Macca.

BanenTHOCTP XMMHUYECKHUX 3JIeMEHTOB. OIpeAelieHue BAJICHTHOCTU JJIEMEHTOB 10
dbopmynam ux coeguHeHud. CocTaBieHHWE XHMMHYECKHMX (OpMyaT 10  BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YU€HHE. 3aKOH COXPAHEHHUS MACChl BEIIECTB. XUMUYECKUE YPABHECHHUS.
Knaccudukanust XaMUUECKHX PEaKIMiA 110 YKCITY M COCTaBY UCXOJIHBIX U MOJTYYCHHBIX BEIICCTB.
3akoH ABorajzipo. MomispHbiii 00beM Ta30B. OTHOCHUTENbHAS IUIOTHOCTH ra30B. OObEeMHEIS
OTHOILICHHUS Ta30B MPU XUMHUYECKUX PEAKITUAX.

JemoncTpanun. O3HaKOMIICHHE ¢ 00pa3laMy MPOCTHIX M CIOXKHBIX BemiecTB. CIOCOOBI
OUMCTKU BEIECTB: KPUCTAJUTM3AIMS, AUCTUILIAIUS, XpoMmarorpadusa. ONbIThI, MOATBEPKAAIOIINE
3aKOH COXpaHEHUsI MaCcChl BEIIECTB.

XUMUYECKHE COEMHEHUS] KOIUYEeCTBOM BemecTBa | Monb. Mojens MOJSIpHOTO oObema
ra3oB.

JlaGopaTopHble ONBITHI. PACCMOTpEHHE BEIIECTB C  Pa3IMYHBIMH  (DU3UIECKUMU
cBoiictBamu. Pa3znenenue cMmecu ¢ momMompio MarHuta. [IpuMmepsl (U3MYECKHX M XUMHYECKHX
ABJICHUI. Peakinu, MuIIoCTpUPYIONIME OCHOBHBIE MPU3HAKU XapaKTEPHBIX peakuuil. PaznmoxeHue
ocHoBHOTrO KapOoHata Meau(1l). Peakuus 3amenieHuss Meau *Kene30M.

IIpakTuyeckue padoThI

* [IpaBmiia TexHUKH 0€30MACHOCTH MpU paboTe B XMMUUYECKOM KaOuHete. O3HaAKOMIICHHUE C
71a060paTOPHBIM 000PYIOBAaHHEM.

» OuncTKa 3arpsI3HEHHON TOBAPEHHOM COJIH.

PacuerHble 3amaum. BoruncieHre OTHOCHTENBHOM MOJIEKYJISIPHOM Macchl BEIIECTBA IO
dbopmyrne. Berancienne MaccoBO JOJM DJIEMEHTa B XUMHUYECKOM COCJIMHEHHH. Y CTAHOBIICHHE
npocTeiiel (opMyIbl BEIIECTBA IO MACCOBBIM JOJSAM 3JIEMEHTOB. BBIUNCICHHS 10 XUMUYECKUM
YpaBHEHUSM MAacCChl WJIM KOJUYECTBA BEIIECTBA MO M3BECTHOW Macce WM KOJMYECTBY OJHOTO W3
BCTYNAIOLIUX WIH MOJTYYAIOIIUXCS B PEAKIIMU BEIIECTB.

OOBeMHBIC OTHOIICHHS Ta30B MPU XUMUYECKHUX PEAKITUSIX.

BrruucieHus mo XMMUYECKUM YPaBHEHHUSM MacChl, 00beMa M KOJIMYECTBa BEIIECTBA OJHOTO
W3 TPOJIYKTOB PEAKIMH IO Macce HMCXOIHOTO BEIIECTBAa, O0BEMY WM KOJWYECTBY BEIIECTBA,
COJIEpKAIIEro ONPEeEICHHYIO J0JI0 TPUMECEH.

Tema 2. Kucaopoga (5 1)

Kucnopon. Haxoxnenune B npupoge. Pusnyueckue u xumuyeckue cpoiictBa. [lomydenue,
npumenenue. Kpyrosopor kucnopoaa B mnpupozae. ['openue. Oxcuasl. Bo3nyx um ero cocras.
Mennennoe okucienue. TermmoBoi A3 PeKT XUMUIECKUX peaKITuii.

Tonaugo u cnocobwl e2o cocueanus. 3amuTa aTMOCHEPHOTO BO3yXa OT 3arpsA3HEHUH.



JemoncTpanum. [lonyyenne u cobupaHue KUCIOpPOJa METOJOM BBITECHEHHS BO3AyXa,
METOOM BBITeCHEHHUs Bo/bl. Ompenienienue coctaBa Bo3nyxa.Kowiekyuu negpmu, KameHHo20 yeus u
nPOOYKMO8 ux nepepadomxiu.

JlabopaTopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu OKCHUIOB.

IIpakTnyeckas padora. [losyyeHnue u cBoOCTBa KUCIOPOIA.

PacuerHble 3a1a4u. PacueTsl 1o TEPMOXUMHYECKUM YPAaBHEHUSIM.

Tema 3. Bopopoa (3 4)

Bonopoa. Haxoxnenune B mpupoae. dusnueckue M XuMHYECKHE CBOMCTBA. Bomopom —
BOCCTaHOBUTENb. [lomydyeHne, mpuMeHeHue.

demoncTpauuu. [lonydenne Bomopona B ammapate Kwunma, mpoBepka Boaopoaa Ha
YHCTOTY, TOPEHUE BOJAOPOa, COOMpaHUE BOJOPOIa METOIOM BBHITECHCHHSI BO3/1yXa U BOJIBI.

JlaGoparopubie onbIThI. [loyueHne Bogopoaa U U3y4eHUE €ero CBOMCTB. B3aumoeiictBue
BojtopoJia ¢ okcuaoM meau(ll).

Tema 4. PacTBopbl. Boga (8 u)

Bonga — pacrBoputens. PactBopumocTs BemiecTB B Boje. OmpeneneHue MacCOBOW JI0JIH
pacTBOpeHHOro BemiecTBa. Boma. MeToapl omnpezneneHus cocraBa BOJBI — aHAIW3 M CHHTES.
®dusnyeckue U XMMUUYECKHE CBOMCTBA Bobl. Boja B mpupoe u crnocobsl ee ounctku. Kpyrosopor
BOJIbI B IPUPO/IE.

JdemoncTpauuu. Ananu3 Bojbl. CHHTE3 BOJIBI.

IIpakTuyeckass padora. [IpuroroBieHue pacTBOpPOB COJEH C OMNPENEICHHON MaccOBOM
JI0JIef paCTBOPEHHOT'O BEILECTBA.

Pacuernbie 3axaun. HaxoxeHue MaccoBOM JOJIM PaCTBOPEHHOI'O BEILECTBA B PACTBOPE.
Bpluucinenue Macchl pacTBOPEHHOTO BeEIIECTBA W BOABI Il MPUTOTOBJIECHUS PacTBOpa
ONpEeIETICHHON KOHUEHTPALINH.

Tema 5. OcHoBHBIE KJIACCHhl HEOPraHUYeCKUX coequHenni (13 u)

Oxcuppl. Kiaccudpukanusa. OcHOBHbIE M KMCIIOTHBIE okcuabl. HomeHnknarypa. @uznueckue
1 XumMu4deckue cpoiictpa. [lomyuenue. [Ipumenenue.

OcHnoBanus. Knaccupukarnus. Homenkinarypa. ®dusnueckrne U XUMHUYECKHE CBOMCTBA.
Peakuus ventpanusanuu. [lonydenue. [Ipumenenue.

Kucaorsel. Knaccudukanus. Homenknatypa. ®dusmyeckue M XUMHUYECKHE CBOMCTBA.
Britecuurensnsiii psag metanioB H. H. bekerosa. [Ipumenenue.

Coau. Knaccudpukamnus. Homenknarypa. @uzndeckne U xumuueckue cBoictBa. CriocoObl
MOJIYYEHUS COJIEH.

I'eneTnueckas cBsI3b MEK1y OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX COCTMHEHU M.

JeMoHcTpanum. 3HAKOMCTBO ¢ 0OpasliaMd OKCHJAOB, KHCIOT, OCHOBAaHUH U COIEH.
Heiitpanu3zanus mienodn KUCaoTOM B IPUCYTCTBUM MHIAUKATOPA.

JlaGopaTopHble ONBITHL. ONbITH, NOATBEPKIAIOUIME XWMHUUYECKHE CBOMCTBA KHUCIOT,
OCHOBAaHMH.

IIpakTHyeckas padora. Pemienne skcriepuMeHTaNIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHEHUI.

Tema 6. lleppoanyecKkuii 3aKOH U NMEPUOIANYECKAST CHCTeMa XMMHMYECKHX 3JIEeMEHTOB
. . MenpaeneeBa. Ctpoenue aroma (8 4)

[TepBbie MOMBITKY KIAaCCH(PHUKAIUN XUMUYECKUX AJIeMeHTOB. [IoHATHE O TpyIax CXOIHBIX
anemenToB. [lepmomuueckuit 3axon [I. 1. MenneneeBa. Ilepuonnueckass Tabiaua XUMHYECKHX
aMeMeHTOB. ['pynmbl U mepuoabl. Kopomkuili u OJUHHBIL 8APUAHMBL NEPUOOUHECKOU MAbIUYbL.
3HayeHue MepruoInIecKoro 3akoHa. Ku3nb u gestensbHocts [. 1. Menaeneena.

Crtpoenue aroma. CocTaB aTOMHBIX siiep. DnekTpoHbl. M3oTonsl. CTpoeHHe 37IEeKTPOHHBIX
000510uek aToMOB TIepBbIX 20 351eMeHTOB nepuoandeckoi cucrtemsl J{. . Menaeneena.

JlabopaTopHble onbIThbl. B3anuMonelicTBue ruapokcuia IMHKA C PAacTBOPAMHU KHUCIOT H
IIEJIOYEH.

Tema 7. CTpoeHne BemecTB. XumMH4ecKasi cBs3b (8 1)



DIEKTPOOTPULIATEIIBHOCT XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BUABI XUMUYECKOU CBSI3H:
KOBAJICHTHAsl HEIOJISIPHAs, KOBAJCHTHAs IIOJSIpHAs, MOHHAasd. BajJeHTHOCTb JJIEMEHTOB B CBETE
JNeKTpoHHOU Teopun. CreneHb okucieHus. IlpaBuia omnpenenacHus CTENEHW OKHCIICHUS
351eMeHTOB. OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU.

Kpucrannuueckue pemieTku: HOHHAs, aTOMHas M MoJeKyisipHas. Kpucrammueckune n
amopQHbIe BenlecTBa. 3aBUCUMOCTH CBOIMCTB BEIIECTB OT THIIOB KPUCTAIUIMYECKUX PELIETOK.

JemoncTpanuu. O3HaKOMJIEHUE ¢ MOZCISAMU KPUCTAUIMYECKUX PEIIETOK KOBAJICHTHBIX U
WOHHBIX  coeauHeHuil. ComocraBieHue  (PU3HKO-XMMUYECKHX  CBOWCTB  COCOUHEHHUH €
KOBaJICHTHBIMU 1 HOHHBIMHU CBSA35IMHU.

IToBTOpeHue 00001eHue 3HAHM (4 yaca)

9 kiace
68 4/ron(24/nen.)
IToBTOpPEHHE OCHOBHBIX BONPOCOB Kypca 8 kiacca (4 4.)

Paznen 1. MHorooOpasue xumuueckux peaxkuuii (15 4.)

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKHUCINUTENb, BOCCTAHOBUTEINb, OKHUCIICHUE,
BOCCTAaHOBJICHUE C TOYKU 3PEHHS] U3MEHEHHUSI CTEIIEHEN OKUCIICHHS] aTOMOB.

ONEKTPOIUTHl U HEDIEKTPOIUTHI. DJIEKTPOIUTHUECKAs JUCCOLMALMsI BELIECTB B BOJHBIX
pactBopax. Monbl. KaTHOHBI U aHUOHBL. [ uopamuas meopus pacmeopos. INEKTPOIUTHUECKAS
JUccoupanus KUCIoT, Iuenoued U coneil. Ciabple W CUibHBIE 3JIEKTpoJuThl. (CTeneHb
muccouuanuu. Peakiyy nOHHOTO oOMeHa. Y CIIOBUSI T€UEHUS peakluii HOHHOTO OOMEHa J0 KOHIIA.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIMHEHHUI B CBETE IMPEACTABICHUMN
00 AIIEKTPOIIUTUYECKON JUCCOIUAIIUN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.

JeMoHcTpanum. VcnbiTaHue pacTBOPOB BELIECTB HA 3JIEKTPUUECKYIO IPOBOAMMOCTD.
JIBUKEHNE HOHOB B JIEKTPUUYECKOM I10JIE.

JlabopaTopHble onbIThI. Peakiiny oOMeHa Mex /1y pacTBOpaMH AJIEKTPOJIUTOB.

IIpakTnyeckas padora. V3yyeHue BIMSHUS yCIOBUM NPOBENEHUS XUMUYECKOW PEaKIUN
Ha €€ CKOpOCTh. PelieHne skcriepuMeHTaIbHBIX 3a/1a4 1Mo TeMe «CBOMCTBAa KUCJIOT, OCHOBAaHUN U
COJIEN KaK JJIEKTPOJIUTOB.

Kontposabnass padora mno Ttemam «Kiaccuukamuss XUMHUECKHX peEakIUil» u
«OIIEKTPOJINTUYECKAS TUCCOLIALIMSI.

Paspnen 2. Muoroo6pasue Bemects (41 yaca)

Tema 1. I'anocenwi (5 u)

OO6mras xapakTepucTuka HeMeTauioB. [looxeHne raJoreHoB B IEPUOINYECKON Tabmuie 1
cTpoeHne ux aroMoB. CBoOiicTBa, MOJyYE€HHWE M TNPUMEHEHHE TrajoreHoB. Xiop. CBoicTBa u
MpuMeHeHre. XJIIOPOBOAOPO: ToTydyeHHe U cBoMcTBa. CoJsiHast KUCIIOTA U €€ COJIU.

JdemoncTpanun. ®Pusnueckue cBoMcTBa rajoreHoB. [lomyueHue xsopoBoaopoga u
pPacTBOPEHMH €ro B BOJE.

JlaGopaTopHble ONBITHI. BbITeCHEHHE rajoreHaMmu JApyr JApyra U3 pacTBOPOB HX
COCTUHEHUN.

IIpakTuyeckasi padora. [lonyyeHue colsTHOW KUCIOTHI U U3yUYEHUE €€ CBOMCTB.

Tema 2. Kucnopoo u cepa (8 u)

Kucnopon u cepa. IlonoxkeHue B NEpUOIUYECKON CHUCTEME XUMHUYECKHX 3JIEMEHTOB,
ctpoeHue ux aroMoB. Cepa. Amnorponust cepbl. DusnmueckMe U XUMHUYECKHE CBOWCTBA.
Haxoxnenue B mpupoae. [Ipumenenue ceprl. CepoBoaopoa. CepoBoAopoaHAs KUCIOTAa U €€ COJIU.
KauectBeHnHas peakius Ha cyab(ua- nonsl. Oxeup cepsi (1V).

CepHas kuciotra. XUMHUYECKHE CBOMCTBA pa30aBlIEHHONW W KOHIIEHTPUPOBAHHOW CEPHOM
kucnoTel. KauecTBeHHast peakius Ha Cyiab(ar- MOHBI. XUMHUYECKHE PEaKIUH, JICKAIIHNEe B OCHOBE
MOJYYEHHS] CEPHOM KUCJIOTHI B MPOMBINUIEHHOCTHU. [[prMeHeHre CepHOM KUCTIOTHI.
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JdeMoHcTpanuu. AJUTOTPONUs KUCIOpOJa U CEPhbl. 3HAKOMCTBO € OOpa3liaMu MPUPOTHBIX
Cynb(QHIIOB, CYIb(HATOB.

JlabopaTopHble onbIThl. O3HaKOMIIEHHE C 00pa3aMy Cepbl U €€ MPUPOTHBIX COeTUHEHUI.
KavecTBeHnsle peakiuu Ha cyib(u-, CyabQUT- U Cyab(haT-nOHOB B paCTBOPE

IIpakTuyeckass padora. Pemienue skcnepuMEHTaNbHBIX 3a1ad 1o teme «Kucimopon u
cepay.

Tema 3. Azom u ¢hocghop (9 u)

Aot u ocdop. [lonoxxeHne B NepuoINIECKOi CUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOCHUE
UX aToMoB. A30T, (pU3MUYECKHUE U XMMHUYECKHE CBOMCTBA, MOJdydeHHe U npumeHeHue. KpyroBopot
azoTa B npupoze. AMmuak. @u3ndyeckue U XMMHUUECKHE CBOWCTBA, MojlyueHue, npumenenue. Coaun
aMMOHUsA. A3OTHasi KUCIOTa U €€ CBOMCTBA. OKHUCIUTENbHBIE CBOWCTBA a30THOM KHUCIOTHI
[TomryueHue a30THOM KHUCIOTHI B JiabopaTopuu. XHUMHUYECKHE peaKklUHu, Jiekallue B OCHOBE
MOJIyYEHHUsI a30THOM KUCIOTHI B MpoMbInuieHHOCTH. [Ipumenenne. Comu. A30THBIE y0OpeHuUsI.

dochop. Amnorponus. Dusnyeckue u xumudeckue cBoiictBa. Okcun docdopa (V).
docdopHast KHCII0Ta, €€ CONH U YA0OpEHHS.

Jemoncrpanuu. Ilonyyenne ammuaka W ero pacTBopeHHEe B Bojae. O3HAKOMIIEHHE C
00pa3iaMu IpUpOAHBIX HUTPATOB, (pocdarTos.

JlaGopaTopHuble onbIThbl. B3aumoseiictBue coneii ammonust co menodamu. O3HaKOMIICHHE
C a30THBIMHU B (HOCPOPHBIMH yIOOPEHUSIMHU.

IIpakTnueckas padora. [lonyuenne ammuaka 1 U3y4yeHHE €ro0 CBOMCTB.

Pemrenue 3aau Ha onpeeneHne MacCoBoM (00BbEMHOI) 10JI BBIXO/IAa MTPOAYKTA PEAKIIUH OT
TEOPETUUYECKH BO3MOXKHOTO.

Tema 4. Yenepoo u kpemnuii (8 u)

VYraepon u kpemHui. [lonoxkeHne B NEPUOANMIECKON CUCTEME, CTPOCHHE AaTOMOB. YTJIEPO.
Annorponusi. dusznyeckne M XUMHMUYECKHE CBOMCTBa yriepoja. AncopOums. YrapHblil ras.
VYrnekucnelil ra3. YronbHas KucioTa U ee coyu. KauecTBeHHasl peaklds Ha KapOOHAaT — HOHBI.
Kpyrosoport B nmpupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueast Kuciora u ee COlH.

Crexuio. [{lemeHT.

Jemoncrpauuu. Kpucrannuyeckue penieTku anmasza u rpadura. 3HakoOMCTBO ¢ 00pa3iaMu
OPUPOJHBIX KapOOHAaTOB M CwiIMKaroB. (O3HAKOMIIEHHME C pa3IUYHBIMU BHMJaMHM TOIUIMBA.
O3HaKoMJIEHHE C BUJJaMH CTEKJIA.

JlabopaTopubie omnbITbl. O3HAaKOMJIEHHE CO CBOMCTBAaMH M B3aHMOIPEBPAIICHUSIMHU
KapOOHATOB U ruApokapOoHaToB. KauecTBeHHbIE peakliuy Ha KapOOHAT- U CUJIMKAT-UOHBI.

IIpakTnueckas padora [lomyuenue okxcuaa yriepona (IV) m n3ydeHue ero CBOUCTB.
Pacno3naBanue kapOOHATOB.

Pemienue 3amau Ha BBIYMCIEHHWE MAacChl MM 00BEMa MPOAYKTa pEeakIMM MO H3BECTHOMN
Macce Ui 00bEMY UCXOAHOTO BEUIECTBA, COJIEPIKAIIETO MPHUMECH.

KonTtpouabsnas padora no teme «Hemeranas».

Tema 5. Obwue ceoticmea memannos (10 u)

Mertamubl. [lonoxkeHrne B NEPUOAMYECKON CHUCTEME, CTPOCHHE aTOMOB. Merauminueckas
CBs3b. DU3MYECKUE CBOMCTBA. PsiJ akKTHBHOCTH METAIJIOB. CBOMCTBAa MeTa/uioB. OO0Iue crnocoOb
norydeHus. CrijiaBbl METAJIIOB.

[llenounsie Mertamibl. llomokeHMe B MEPUOAMYECKOM CHCTEME, CTPOCHHE AaTOMOB.
®usznyeckue u xumudeckue cpoiictBa. Ilpumenenue. Haxoxaenue B mpupoe.

[IlenounozemenbHbie MeTauibl. [lookeHne B MEpUOIUIYECKON CUCTEME, CTPOCHHE aTOMOB.
dusznyeckue W xuMuueckue cBoictBa. [Ipumenenme. Haxoxxnenuwe B mpupome. Marnuii u
KabIUi, UX BKHEHUIITNE COeTMHECHUS. JKECTKOCTh BOBI M CIIOCOOBI €€ yCTPaHCHHSI.

Amomunnii. [lonoxxeHne B NMEPUOAUYECKON CHCTEME, CTpOCHUE aToMoB. Dusnyeckue u
xumudeckne cBoiictBa. Ilpumenenue. Haxoxnenwe B mpupoge. AMPOTEpHOCTH OKCHAA U
TUAPOKCHUIA aTFOMHUHMS.



Kenezo. IlonoxxkeHne B MNEPUOAMYECKOM CHCTEME, CTPOEHHME aTOMOB. (DU3MYECKHE U
xuMuueckue corcrea. Ilpumenenne. Haxoxnenue B mpupoje. BaxHeumme coeqMHEHUS Keme3a:
OKCHUIBI, TUAPOKCHIBI U comu xene3a (1) u sxenesa (111). KauecTBeHnHas peakiyst Ha HOHBI.

JlemoHcTpanuu. 3HaKOMCTBO C 00pa3laMy BaKHEHIIUX COJICH HATpPUs, KaJHsl, TPUPOIHBIX
COCIMHEHUN Kalblus, pyJaMH Keje3a, COCIUHEHUSIMHI altoMUHUS. B3aumoseiicTBie MIenouHbIX,
1EJI0YHO3EMENBHBIX METAJNIOB U AJIIOMUHUSA ¢ BOJIOM. CikuraHue xenes3a B KUCIOPOAE U XJIOPE.

JlaGoparopHble onbIThbl. [lonydyeHue THAPOKCUIA ATOMUHUS M B3aUMOJICHCTBHE €ro ¢
kuciotamu u menoyamu. [lonmydyenune ruapokcunon sxeneza(ll) u (II) u B3aumoneilicTBue ux c
KHUCJIOTaMU U I1EJI0YaMH.

IIpakTHyeckass padora. PelieHne 3KCIEepUMEHTAIBHBIX 3aad MO TeMe «MeTaiiel U ux
COCTMHEHUS».

KountpoJabsHas pa6ora o reme «O01IHe CBOMCTBA METAILIOB)

Pasznen 3. Kparkuii 0030p BaxkHeilIIUX OpraHuvYecKuX BeiecTs (8 4)

[Ipeamer opranndeckon xumuu. Heoprannueckue 1 OpraHu4ecKue COeAMHEHUA. YTIIEpOs —
OCHOBa *H3HH Ha 3emiie. OCOOEHHOCTH CTPOCHMSI aTOMA YIJIEpo/ia B OPraHMUECKUX COCIMHEHMSX.

VYrneBopopoasl. IlpenenbHbie yriaeBomopoabl. MeraH, 3TaH, mnpomnadH. CTpyKTypHbIE
(dopMynbl  yriieBoOpoiOB. ['oMosiorndyeckuil psii MpeesibHBIX —YIJIeBOJOPOIOB. ['oMosoru.
®u3nueckue M XHMHMYECKHE CBOMCTBA IIPENEIBHBIX YIVIEBOAOPOMOB. Peakumum ropeHue u
3amenienus. Haxoxxnenue B npupoae. IIpumenenne.

HenpenenbHble yriieBoAopoibl. DTUIEHOBBIN psijl HEMPEAEIbHBIX YIIIEBOAOPOJOB. JTUJIEH.
duznyeckue U XMMUYECKUE CBOWCTBA dTHIIEHA. Peakuus npucoeauHenns. KauecTBeHHbIE peakuy.
Peaknua nonmumepusanuu. [Hommatunen. Ilpumenenue stuiieHa.

ALETUIICHOBBIM psAJl HENPENENBbHBIX YIIEBOAOPOAOB. AnerwieH. CBONMCTBa alETUIICHA.
IIpumeHeHue.

ITpousBonHbie yrieBonopooB. Kparkuii 0030p opraHM4ecKux COeJUHEHUIN: OHOATOMHbIE
cnupThl, MHOroaTOMHBIE CHUPTHI, KapOOHOBBIE KHUCIOTHI, ClI0XKHBIE 3(UPBI, >KUPBI, YIIIEBOIBI,
AMHHOKUCIIOTHI, OeskU. Posib GeIKOB B OpraHusme.

[ToHsiTHE O BEICOKOMOJIEKYIISIPHBIX BellecTBax. CTPYKTypa MOJIMMEPOB: MOHOMED, OJIUMED,
CTPYKTYpPHO€ 3B€HO, CTENEHb NoNuMepu3anuu. [lonuatuien, noimnponusieH, NoJINBUHUIXIOPU.

JeMoHcTpanuu. Mozenu MoJIeKyJl OpraHMueCKUX COSAMHEHUH, CXEMBbI, TaOIHIIbI.

I'openue yrineBonopo/oB U oOHapykKeHHE NMPOAYKTOB UX ropeHus. [lomyueHue sTuieHa.
KauecTBenHsle peakuuu Ha STWiIeH. PacTBopeHue 3TUiOBOro coupra B Boje. PacTBopeHue
rnepuHa B Boje. [lonydyeHune u cBolCTBa yKCyCHOW KHCHOTHL. MccienoBanue CBOMCTB KHUPOB:
pacTBOPUMOCTb B BOJE M OpPraHMYecKHX pacTBopuTensx. KauecTBeHHas peakuusi Ha INIIOKO3Yy U
kpaxmasl. OOpasisl U3A€I1i U3 TOIMITUIIEHA U TOJIUIIPOIUIICHA.

Wrorosas koHTpoJsIbHAs paboTa.

3. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJJMETA
TemaTnveckoe NJIAHUPOBAHHE YUeOHOTO NIPeAMeETa
xumus 8 kaace (70 4, 2 4 B He1eJ110)

Neni/n | Pa3nen yuyeOHasi Tema KoimnuectBo
4acoB

1 ITepBoHavyaJIbHBIE XUMUYECKUE TTOHATHS 21

2 Kucnopon 5

3 Bogopon 3

4 PactBopsl. Boga 8

3) OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 13

6 Ilepuonnyeckuii 3aKOH M NEpUOJUYECKAss CHCTeMa XHMHYECKHX | 8

anemeHToB JI.M. MenneneeBa. CTpoeHue aToma
7 CtpoeHue BemnecTBa. XUMHUYECKasl CBSI3b. 8
8 [ToBTOpEeHME 0000IIEHNE 3HAHMI 4




| Mitoro | 70

TeMaTnuyeckoe MIAHNPOBaAHHUE Y4eOHOI0 MpeAMeTa
xumus 9 kiaace (68 4, 2 4 B HeeN110)

Neni/ni | Pa3pen m yueOHast Tema KosmmuecTBo
4yacos

1 | IloBTOpEeHMEe OCHOBHBIX BOIIPOCOB Kypca § Kiiacca 4
2 Pasznen 1. MHOroobpasue XMMHUYECKUX peakuuii 15
3 Paznen 2. MHoroo6pa3sue BeniecTs 41

Tema 1. I'anozenwi 5)

Tema 2. Kuciopoo u cepa 9

Tema 3. Azom u ghocghop 9

Tema 4. Yenepoo u kpemuuii 8
Tema 5. Obwue ceoticmea memanios 10

4 Pasnen 3. Kpatkuii 0630p Ba)KHEHIINX OPraHUYeCKUX BEIIECTB 8
Hroro 68
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