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[TOACHUTEJIBHAA 3AITNCKA

PaGouas mporpamMma s3JeKTHBHOTO Kypca «XuWMHS: TpakTukym» st 11 kimacca
COCTaBJ€HA B COOTBETCTBUM C HOPMATHUBHBIMU M HWHCTPYKTUBHO-METOJIMYECKUMHU
nokymeHTamu Munucrtepcra odpa3oBanus Poccuiickoit deneparuu:
- @enepanbublii 3aK0H 0T 29 nexadps 2012 r. Ne 273-03 «O0 obpazoBanuu B Poccuiickoi
Oeneparun» (B pea. enepanbubix 3akoHOB 0T 08.06.2020 Ne 165-D3);
- @enepanbHbIi TOCYIAapCTBEHHBIM 00pa30BaTeNbHBIA CTAHJAPT CPEIHEro OOLIEro
oOpa3oBaHus, YTBEPXKIEHHBIM MpukazoM MuHucTepcTBa 00pa3oBaHUSd W HAyKH
Poccuiickoit ®@enepanun ot 17 mas 2012 1. Ne 413 «O0 yTBepKJIeHUU W BBEJCHUU B
NnercTBUe (efepaTbHOT0 TOCyJapCTBEHHOrO 00pa3oBaTENbHOTO CTaHIApTa CPEIHEro
oOmrero oobpazoBanus» (B pea. ot 11.12.2020);
- IlpumepHas ocHOoBHasi oOpazoBarenbHas MporpaMmma CpeaHero ooriero oopazoBanus (B
penakmuu mpoTokona Ne 2/16-3 ot 28.06.2016 r. peaepasbHOr0 y4eOHO-METOINYECKOTO
oOBeAMHEHUS TI0 00IIeMy 00pa30BaHMIO);
- Paboume mnporpammbl. Xumus: yriyOneHHbIM ypoBeHb. IlpeamerHas auHUS
yueonukoB O. C. I'abpuensna u ap. 10—11 xnaccel: yue6. mocodue st 061ieoOpa3oBar.
opranmzanui / O. C. T'abpuens, NU. I'. Octpoymon, C. A. CnaakoB. — M.:
[Ipocsemenue, 2019r.

e 1 3aa4u M3y4eHus

Beenenne Equnoro I'ocyaapctBenHoro Jx3aMena TpeOyeT OT yHalluxcsi MpOYHOIro
YCBOEHHUSI LIEJIOT0 KOMIUJIEKCA CHEUUAJIbHBIX U MPEIMETHBIX 3HAHWUM, YMEHUMN, HABBIKOB,
CIIOCOOOB JIEATEILHOCTH, TOHUMAHUSI TOTO, YTO TaAKOE TECTOBBIE (DOPMBI KOHTPOJIS (BHUIbI
TECTOBBIX 3a/JlaHul). AKTYaJlbHOCTb JTaHHOW MpOrpaMMbl COCTOMT B TOM, YTO OHa JA€T
BO3MOYKHOCTh YYaIllUMCSl TIOBTOPUTh OCHOBHBIE XMMHUYECKUE TIOHATHSI, 00OOIIUTH 3HAHUS
no oOIel, HEOPTraHUYECKOW M OpraHnyeckor xumudu. lleneHampaBieHHOE 3HAKOMCTBO
YYaIUXCSl C TPUHATBIMA CETOJHS TECTOBBIMH (HOpMaMH HWTOTOBOTO KOHTPOJISI, CO
ctpykrypor KM, no3BoauT ydammmcs yCIEnHO CIPaBUThCA C UTOTOBOW aTTECTAllMEN B
dbopmate EI'D.

[lenu mporpamMmbl: CO3/1aTh YCJIOBUS JIJIsi IOBTOPEHUSI U O0OOIEHUSI 3HAHUM TIO
oOmiel, HEOPraHWYecKOM ¢ OpraHMYecKO XuMUH, (QOPMUPOBAHUS YMEHHI,
HEOOXOJMMBIX JIJI1 BBITIOJIHEHUSI TECTOBBIX 3aJIaHMM, KaK PENpOJyKTHBHOTO, TaK M
MPOJIyKTUBHOI'O, TBOPUECKOTO XapakTepa.

3agaum Kypca:

. MO3HAKOMUTH YYalIUXCSl C OPraHU3alUOHHBIMUA U COJEPKATEIbHBIMU

acniektamu npoBezieHust EI'D, ¢ TpeboBaHUsIMU, MPEIBABISIEMBIMU K YYAIIUMCS, C

TUIOJIOTUEN TECTOBBIX 3aJaHUM.

*  pa3BUTb yYMEHUS M HABBIKM CHUCTEMHOIO OCMBICIEHUS 3HAHUU MO

XUMUA U HUX TPUMEHEHHUIO TMPU PEIICHHH KAaYeCTBEHHBIX U KOJIMYECTBEHHBIX

3ajady;



. o0ecrieynTh OCBOGHHME OOYYaIOUIMMHCS ~ aJIrOPUTMOB  PEIICHUS
TUITOBBIX KAYECTBEHHBIX U KOJIMYECTBEHHBIX 33]1a4;

. chopMHpOBaTH YMEHHUS CaMOCTOATEIBHO MOAOUpaTh  CIIOCOOBI
penieHuss KOMOMHUPOBAHHBIX 33]1a4 B COOTBETCTBUU C UMEIOITUMUCS IAaHHBIMU;

*  pa3BUThb Yy OOyYarolUMXCsl yMEHHUS MPOBOJUTH CHUHTE3, AHAJU3,
(bopMyIHpOBaTH BBIBOJIbI, 3aKIIOYEHUS;

. CO3/1aTh YUYallIUMCS YCIOBUS B TOArOTOBKE K caaue EI'D mo xumum.

B cucrteme ecTecTBEHHO-HAYYHOTO 00pa30BaHUsS XMMUS KaK y4eOHbIN MpeaMET
3aHMMAaeT Ba)KHOE MECTO B TO3HAHUM 3aKOHOB MPHUPOJbI, (HOPMHUPOBAHUM HAYyUHOU
KapTUHBI MHUpPA, XUMUYECKOH T'PaMOTHOCTH, HEOOXOIUMOM /i MOBCEIHEBHOW KU3HH,
HABBIKOB 37I0POBOTO U O€30MMACHOTO I YeJOBEKa M OKpPYXKalolleld ero cpeabl oOpasa
JKU3HM, a TAK)K€ B BOCITUTAHUHU IKOJIOTHYECKOW KYJIbTYpPhl, HGOPMUPOBAHUHN COOCTBEHHOMN
MO3UIMA 10 OTHONICHUIO K XUMHUYECKOW WH(POpMAIMM, TOJy4YaeMON W3 Pa3HBIX
HMCTOYHUKOB.

Hacrosmuii kypc npeaHazHaueH il MOJATOTOBKU BBITYCKHUKOB IIKOJI K YCIEIIHON
cnaue EnuHoro I'ocynapcTBEHHOro 3K3aMeHa M0 XMMUU. B mporpamme npemnycMOTpeHO
MOBTOPEHHE U 0000IIEHHE OCHOB OOUIEH, HEOPTraHMYECKOW U OPraHUYECKON XUMHH I10
OCHOBHBIM COJIep>KaTelbHbIM OjokaM. Hapsny ¢ TeopeTHuecKuMU MOHATHUSIMHU, KOTOpPbIE
MOXXHO YIITyOuTh, 00OOUIUTH U CUCTEMATU3UPOBATH B MPOIECCE U3YUEHUS HJIEKTUBHOTO
Kypca, oOydaroniyecs: 3HakomsTcs: co cTpykTypoit EI'D, ocoO0eHHOCThIO 3ajaHuil yacTei
0a30BOr0, MOBBIIIIEHHOTO ¥ BHICOKOT'O YPOBHSI.

[Inanupyemblie pe3ysibTaTbl OCBOEHHUS 00YUYaIOIIMMUCI OCHOBHOM 00pa3oBaTeIbHOMN
MIpOrpaMMBbl CPETHEr0 O0IIEro 00pa3oBaHUs

JINYHOCTHBIE Pe3yJIbTATHI
JlngHoCTHBIE pe3yibTaThl B cdepe OTHOIIEHUN oOydaromuxcs K cebe, K CBOeMy

3JI0POBBIO, K TIO3HAHUIO CEO5:

. OpHEHTaIMsl OOydYarommxcss Ha JOCTH)KEHHWE JIMYHOTO — CYacThs,
pean3aIuio MO3UTUBHBIX  JKU3HEHHBIX  TEPCIEKTUB, WHHAIMATUBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTh M CIOCOOHOCTHh K JHUYHOCTHOMY CaMOOIPEACIICHUIO,
CIIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH KU3HCHHBIC TUIAHbI,

. TOTOBHOCTh M CIIOCOOHOCTH 0O€eCIeunTh ce0e M CBOMM OJIM3KHM
JIOCTOMHYIO JKM3Hb B ITPOLECCE CAMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM
JICATEIILHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA K OTCTAaMBAHUIO JTUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CIIOCOOHOCThH BBIpa0aThIBATH
COOCTBEHHYIO TMO3UIIUIO TI0 OTHOIICHUIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITUSIM
MPOIIOrO U HACTOSIIIIETO Ha OCHOBE OCO3HAHUSI U OCMBICIICHUSI UICTOPUH, TYXOBHBIX
LIEHHOCTEN U JOCTHMIKCHUM HAILIEH CTPAHBI;



. TOTOBHOCTh W CIIOCOOHOCTh OOYYaroOIIMXCsi K CaMOpPa3BUTHIO W
CaMOBOCTIMTAHHUIO B COOTBETCTBUU C OOIIECUYETIOBEYECKUMH IICHHOCTSAMH U HJIeajaMu
rpakIaHCKOTO OOIIEeCTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHHH,
3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBLHOM JESITEIbHOCTHIO;

. OPUHATHE U peanu3alus UEHHOCTEN 340poBOro u 0e3onacHoro odpasa
KU3HH, OEpEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHWE K COOCTBEHHOMY
(bU3HMYECKOMY U IICUXOJOTUYECKOMY 37]0POBBIO;

. HETMPUATUE BPEIHBIX MPUBBIYCK: KYpPEHUs, YIOTPEOJICHHUS ajJKorois,
HapKOTHKOB.

JImuHoCcTHBIE pe3ysbTaThl B cdepe oTHouieHuM oOydwarouuxcs k Poccum kak k
Poaune (OteuecTBy):

. poccHiickas HUIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM
UJEHTUYHOCTU B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K UCTOPUKO-
KyJIbTYpHON OOIIHOCTH POCCHIICKOTO Hapoda W cyande Poccum, marpuoTusm,
TOTOBHOCTB K CIIy’K€HUI0 OTEUecTBY, €ro 3aluTe;

. YBaXXEHUE K CBOEMY HapoOJy, YYBCTBO OTBETCTBEHHOCTH IE€pE]
Ponunoy, ropmoctm 3a cBOM Kpal, cBOw PoauHy, mnponuioe u Hacrosuiee
MHOTOHAIlMOHANBHOTO Haponaa Poccuu, yBakeHHE K rocyJapCTBEHHBIM CHMBOJIAM
(rep0, nar, rumn);

. (dbopMHpOBaHUE YBAKEHUS K PYCCKOMY $I3BIKY KaK rOCyAapCTBEHHOMY
a3blKy ~ Poccuiickont ~ @enepauuu, — SABISIOIIEMYCA  OCHOBOM  POCCUHCKOM
UJCHTUYHOCTH U TJIABHBIM (DaKTOPOM HAIIMOHAILHOTO CaMOOIIPEICIICHHUS;

. BOCITUTAHUE YBAXKEHUSI K KYJIbTYpE, SI3bIKaM, TPAIUIUSAM U OOBbIYASM
HapoJ0B, NpoxuBaromux B Poccuiickon @enepanumu.

JImaHOCTHBIE pe3yibTaThl B cdepe OTHOMICHWA OOy4aromuxcsi K 3aKOHY,
rOCyJIapCTBY U K I'Pa)/J1aHCKOMY OOILECTBY:

. FPAKIAHCTBEHHOCTb,  TpaXJaHCKash  MO3WIUS  aKTUBHOTO U
OTBETCTBEHHOIO  WIEHA  POCCUUCKOro  OOLIECTBA,  OCO3HAIOIIETO  CBOM
KOHCTUTYLIMOHHBIE TpaBa M OOA3aHHOCTH, YBAXKAIOIIETO 3aKOH W IMPaBONOPSIOK,
OCO3HAHHO MPUHUMAIOIIETO TPaJAUIIMOHHBIE HAIMOHAJIbHBIE M OOIIEYETIOBEUYECKUE
IYMaHUCTHUYECKHE M JIEMOKPAaTUYECKHE LIEHHOCTH, TOTOBOLO K Y4YacTUIO B
OOIIIECTBEHHOM KU3HMU,

. NpU3HAHUE HEOTUYX IAEMOCTH OCHOBHBIX IMpaB M CBOOOJ YEIOBEKa,
KOTOpbIE MNPHUHAMJICKAT KAXKIAOMY OT POXKACHUS, FOTOBHOCTh K OCYLIECTBIICHHIO
COOCTBEHHBIX MpaB M CBOOOJ 0e3 HapylieHUss MpaB W CcBOOOA JPYruX JIHII,
TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC MpaBa M CBOOOJIbI YEIOBEKA M T'paKJaHWHA
COTJIaCHO OOIETPU3HAHHBIM MPUHIMIAM U HOpMaMm MEXIyHapOJHOIo IMpaBa U B
coorBerctBuM ¢ KoHcrurymmen Poccuiickot  ®@enepanuu, npaBoBas U
MOJIMTUYECKAasi TPAMOTHOCTB;



. MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOE HA NHAJIOTe KYJIBTYp, a TaKKe
pa3nu4HBIX (OopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHWE CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

. VHTEPUOPU3ALUS LEHHOCTEN JIIEMOKpPATUH 51 COLMAIIBHOMN
COJIUJIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUMN B TPYIIIIE
WJIY COLIMAJIbHON OpraHU3aLuH;

. TOTOBHOCTh OOYYaIOIMIMXCSI K KOHCTPYKTUBHOMY YYacCTHIO B MPUHSITHU
pELIEHU, 3aTparuBalONIMX MX IpaBa M HHTEPECHl, B TOM YHUCJIE B Pa3INYHBIX
dbopmax OOIIECTBEHHON CaMOOpraHu3ali, CaMOYIpPAaBJICHUs, OOIECTBEHHO
3HAYUMOM JICSATCIIbHOCTH;

. NPUBEPKEHHOCTh HWJESM HWHTEpHAI[MOHAIN3MA, JIPYKObI, PaBEHCTBA,
B3aMMOIIOMOIIM  HApOJOB;  BOCIUTAHHE  YBAXKUTEIBHOTO  OTHOUIEHUA K
HAIMOHAIIBHOMY JIOCTOMHCTBY JIFOJICH, UX YyBCTBAM, PEIUTHO3HBIM yOCIKICHUSIM;

. TOTOBHOCTh OOYYarOUIUXCS MPOTHUBOCTOSTH UACOJIOTHU SKCTPEMHU3MA,
HallMOHANIM3Ma, KceHO(OOUU; KOppYNIUUU;, AUCKPUMHUHAIIMK MO COLUAIBHBIM,
PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAJIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM
COIMAIBLHBIM SIBJICHUSIM.

JlnyHOCTHBIE pe3yiibTaThl B chepe OTHOLICHUM OO0YUYarOIIUXCS C OKPYXAIOIIUMU
JOJIbMU:

. HPaBCTBEHHOE CO3HAHWE W TMOBEJACHUE HA OCHOBE YCBOCHUS
OOIIIEYEIOBEYECKUX IICHHOCTEH, TOJEPAaHTHOTO CO3HAHMS U TOBEJACHUS B
MOJIUKYJIETYPHOM MHpE, TOTOBHOCTH U CIOCOOHOCTH BECTH IUAIOT C JPYTUMU
JIOJbMHU, JOCTUTaTh B HEM B3aUMOINOHMMAHHS, HAaXOAWUTh OOIIKMEe IEenH U
COTPYJIHUYATH JJISl UX JOCTHXKECHUS;

. NPUHATHE TYMAHUCTUYECKUX LIEHHOCTEHW, 0OCOZBHAHHOE, YBAXKUTEIBHOE U
n00OpoXkenaTeIbHOE  OTHOUIEHHWE K  JAPYroMy  4YeJlOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

. CIIOCOOHOCTh K COMNEPEKUBAHUI0O U (POPMHUPOBAHUE TMO3UTHUBHOTO
OTHOILICHUS K JIFOASM, B TOM YHUCJIE K JIMI[aM C OTPAaHUYCHHBIMU BO3MO>KHOCTSIMU
3JI0POBBSI U MHBAJIKMIAM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K
(U3UYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO JPYTHUX JIIOJICH, YMEHHE OKa3bIBaTh
MIEPBYIO OMOIIIb;

. dbopMHUpOBaHUE BHIPAXKEHHOW B MOBEJICHUM HPABCTBEHHOW MO3UIIMH, B
TOM YHCIIE€ CIIOCOOHOCTM K CO3HATEIIbHOMY BBIOOPY J/100pa, HPaBCTBEHHOIO
CO3HAHUSI U TOBEJICHUS HAa OCHOBE YCBOCHHUS OOIICYETOBEYECKUX IIEHHOCTEH u
HPaBCTBEHHBIX YYBCTB (Y€CTH, JI0ATa, CHOPABEUIMBOCTH, MUIOCEPAUS W
JIPYKEI00us);



. pa3BUTHE KOMIIETEHIIMH COTPYJHUYECTBA CO CBEPCTHHKAMU, JCTHMHU
MJIQJIIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTENbHON, OOIIECTBEHHO MOJIC3HOM,
y4eOHO-MCCIIeIOBATEIHCKOM, MPOSKTHON U IPYTUX BUIAX JEATCILHOCTH.
JImaHOCTHBIE pe3ynbTaThl B Chepe OTHOMICHUNH OOYyJaromIuXcsl K OKPYKAIOIIEMY

MHUPY, )KUBON IPUPOJIE, XYI0KECTBEHHON KYJIbTYypE:

. MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HAayK{, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY,
BJIAJICHUE JIOCTOBEPHOW MH(OpMaIMeld 0 MepeaoBbIX JOCTHIKECHUSX U OTKPBITHUIX
MHUPOBOH U OTEUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAay4YHBIX 3HAHHSIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

. TOTOBHOCTH M CHOCOOHOCTH K 0Opa3oBaHHWIO, B TOM 4YHCJE
caM000pa30oBaHUI0, HA TPOTSHKEHWU BCEW KU3HU, CO3HATEIHLHOE OTHOIICHHE K
HEMPEPHIBHOMY O0pa30BaHUIO0 KaK YCJIOBHIO YCHENIHON MpodeCcCHOHANIBHOU U
OOIIIECTBEHHOM JIEATEIHLHOCTH;

. DKOJIOTHYECKasi KyJIbTypa, OCpeKHOE OTHOIICHHWS K POTHOUN 3emile,
NpUPOAHBIM OoraTtcTBaM Poccuum w Mupa; TOHMMAaHWE BIWSHHUS COITUATBHO-
PKOHOMHUYECKUX IMPOIECCOB HA COCTOSHUE NPHUPOAHOW W COIMAIBLHON Cpebl,
OTBETCTBEHHOCTh 3a COCTOSHHE TPUPOIHBIX PECYPCOB; YMEHHS ¥ HABBIKU
pa3yMHOTO TPHUPOJONOIL30BAHMS, HETEPIIUMOE OTHOIICHWE K JCHCTBUSAM,
NPUHOCSIIUM BpEA DKOJOTHH; TNPUOOpPETEHHE OIbITa SKOJOr0o-HapaBJICHHON
NeATEeIIbHOCTH;

. ACTETUYECKOE OTHOIICHHS K MHpPY, TOTOBHOCTh K DJCTETHYECKOMY
00yCTpPOMCTBY COOCTBEHHOT'O OBITA.

JImdHOCTHBIE pE3ynbTaThl B cepe OTHOUICHUH OO0ydalomuxcsi K CeMbe H
POIUTENSAM, B TOM YUCJI€ MOATOTOBKA K CEMEWHOM KU3HMU:

. OTBETCTBEHHOE OTHOIICHHE K CO3JaHUIO0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MIPUHSTUA LIEHHOCTEN CEMENHOM KU3HU;

. MOJIOKUTENBHBIA ~ 00pa3  CceMbH, pOJUTEIHCTBA (OTIIOBCTBA W
MaTEepPUHCTBA), HHTEPUOPHU3AITUS TPAJTUIIMOHHBIX CEMEHHBIX TICHHOCTEH.
JImaHOCTHBIE pe3yNbTaThl B cepe OTHOIICHHS OOydJaronuxcs K Tpyay, B cdepe

COIMAJTEHO-DKOHOMHYECKUX OTHOIIICHU:

. yBaXEHUE KO BceM (GopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3allUTe
CBOEH COOCTBEHHOCTH,

. OCO3HAaHHBIA BBIOOP Oyaymied mnpodeccuu Kak NyTh H  CIOCO0
peanu3anuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB,;

. TOTOBHOCTh ~ OOydYaromuxcsi K  TPYyJOBOM  mpodeccruoHaIbHOM
JESATENHPHOCTH KaK K BO3MOXHOCTH y4YacTHsl B PEIICHUM JUYHBIX, OOIIECTBEHHBIX,
rOCyapCTBEHHBIX, OOIICHAIMOHAILHBIX MMPOOIIEM;



. NOTPEOHOCTh TPYAUTHCS, YBAXEHUE K TPYyAy W JIOASIM Tpyjaa,
TPYJIOBBIM  JOCTHXKEHHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOILIEHHE K Pa3HbIM BUJaM TPYJIOBOM JEATEIbHOCTH,

. TOTOBHOCTh K CAMOOOCITY>KUBaHUIO, BKIIIOYasi O0y4YEHHUE U BHITIOJIHEHUE
JIOMAaIITHUX 00sI3aHHOCTEM.

JlngHoCTHBIE pe3yibTaThl B chepe PU3NYecKoro, MCUXOIOTUUECKOTO, COLIMATBLHOTO
U aKaJIEMUYECKOT0 0J1aronoaydnsi 00y4yaromuxcs:

. buzuyeckoe, AMOIMOHATILHO-TICUX0JIOTHYECKOE, COIMAIbHOE
Osaromnoixyyue 00y4aromuxcs B )KU3HU 00pa30BaTeIbHON OpraHu3aluy, Oy IIEHUE
JNeThbMU  O€30MaCHOCTH U  IICHXOJIOTHYECKOro KoMdopra, uHGOOPMAIMOHHON
0€e30I1acHOCTH.

Ilinanupyemblie MeTanpeaMeTHblie pe3yabTarhl 0cBoeHust OOII
MeTtanpenMeTHbie pe3yabTaThl OCBOCHUS OCHOBHON 00pa30BaTEbHON MPOTPaMMBI
MIPE/ICTABIICHBI TPEMsI TPYIIIIAMH YHUBEPCAIbHBIX yaeOHbIX nercteuid (Y'Y I).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE el CTBUSA

Buinycknuk nayuumces:

. CaMOCTOSITEJILHO ONPEACIISITh 1EH, 3a/laBaTh MMapaMeTPbl U KPUTEPUH,
10 KOTOPHIM MOKHO ONPEACIIUTh, UTO 1e1b JOCTUTHYTA;

. OIICHUBATh BO3MOXXHBIEC TIOCJICICTBUS TOCTHXKEHUS TTOCTABJIICHHOM 11EIN
B JICATEIIbHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIUX JIH0JIeH, OCHOBBIBASICh
Ha COOOPAKEHUSIX ITUKU U MOPAJIH;

. CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJjayl B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsX;

. OLICHUBATh PECYPCHI, B TOM YHWCII€ BpEMs U JIpyTHe HemaTepualbHbIE
peCypcChl, HEOOXOUMBIE JIJIsl JOCTHKEHUS TTOCTaBICHHOM 11ETTH;

. BBIOMpATh MyTh  JIOCTHKCHHUS  II€JIM, IUTAHUPOBATH  PEIICHHE
MOCTABJICHHBIX 33J1a4, ONTUMU3UPYSI MaTEpUaAIbHbIE U HEMaTepUaIbHbIC 3aTPAThI;

. OpraHu30BbIBaTh 3(P(EKTUBHBIN MOUCK PECYpPCcOB, HEOOXOIUMBIX JIS
JIOCTUKEHUS TIOCTABJICHHOM 11EJIH;

. COTIOCTABJISATh MOJYYEHHBIN Pe3yJbTaT ACITEIBHOCTH C MOCTABICHHOMN
3apaHee LENbIO.

Ilo3HaBaTe/ibHbIE YHHBEPCATbHBbIE YUeOHbIe 1eHCTBUS
Buinycknux nayuumcs:

. UCKAaThb M HaXOJUTh OOOOIIEHHBIE CIIOCOOBI pEIIeHHs 3a7ady, B TOM
YHClie, OCYIIECTBIATh Pa3BEPHYThIH MH(DPOPMAIMOHHBIA TMOUCK U CTAaBUTh Ha €ro
OCHOBE HOBBIE (yueOHbBIC U TTO3HABATEILHBIC) 3a/1a4H;

. KPUTUYECKU OIEHWBATh U MHTEPIPETUPOBATH MH(POPMAIIHIO C Pa3HBIX
MO3UIIMKA, pacro3HaBaTh W (PUKCUPOBATH MPOTHUBOPEUYUS B HH(POPMAITMOHHBIX
HMCTOYHUKAX;



. UCIIOJIb30BAaTh Pa3jIMYHbIE MOJEIBHO-CXEMATUYECKUE CPEACTBA UL
MPEJICTABJICHUS CYIIECTBEHHBIX CBSI3€M M OTHOLICHUW, a TAKXKE MPOTHUBOPECUMH,
BBISIBJICHHBIX B MH(POPMAITMOHHBIX UCTOYHUKAX;

. HAaxXOJAUTb W TPUBOJIWUTH KPUTUYECKUE aAPTyYMEHTHl B OTHOLICHUH
JNEUCTBUM U CYXKIEHUW APYroro; CHOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTHYECKUM
3aMEUYaHUsM B OTHOIIEHUH COOCTBEHHOT'O CYKJIEHHUS, pacCMaTPUBaTh UX KaK pecypc
COOCTBEHHOI'O Pa3BUTHS;

. BBIXOJUTh 32 paMKh Y4yeOHOro TMpeJAMeTa U  OCYIIECTBIATH
L[EJICHAIIPABIICHHBIM MMOMCK BO3MOXHOCTEH Uil IIMPOKOTO NEPEHOCA CPENCTB H
CIOCOOOB JIEUCTBUS;

. BBICTpauBaTh WHJMBHUIYAIbHYI0 0Opa30BaTElIbHYI0 TpPACKTOPHIO,
YUYUTBIBAs OTPAHUYEHHMS CO CTOPOHBI JPYIMX YYaCTHUKOB M PECypCHBIE
OTpaHUYCHUS;

. MEHSTh M YAEPKHUBAaTh pa3Hble TMO3UIMU B [O3HABATEIHHOU
NEATEIIbHOCTH.

KoMMyHUKaTHBHBIEC YHHBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Buinycknuk nayuumces:

. OCYILECTBIIATH JENOBYK0 KOMMYHHMKAIIMIO KAK CO CBEPCTHUKAMU, TaK U
CO B3pOoCiHbIMM (Kak BHYTpM OOpa3oBaTeNbHON OpraHu3alMM, TaK M 32 €€
npeaenamMu), MoAOMpaTh MAPTHEPOB JUIsl JIEJIOBOM KOMMYHUKAIMU HCXOAS W3
COOOpaKEHU Pe3yIbTATUBHOCTH B3aUMOJICHCTBUSA, & HE JIMUHBIX CUMITATH;

. IpU OCYIIECTBIEHUU TPYNMNOBOW PabOThl OBITh KAaK PYKOBOIMUTEIIEM,
TaK ¥ WICHOM KOMaHJbl B Pa3HbIX pOJISX (F€HEpaToOp HAEH, KPUTUK, UCIIOJHUTED,
BBICTYTIAIOIINM, SKCTIEPT U T.J1.);

. KOOPAMHUPOBATb U BBHINOJHATH pabOTy B YCIOBUSX pPEAJIBHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICHCTBHUS;

. pPa3BEpPHYTO, JIOTUYHO M TOYHO H3Jararb CBOK TOYKY 3pEHHs C
MCIIOJIb30BAaHUEM aJIeKBATHBIX (YCTHBIX U TUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacno3HaBaTh KOH(QJIMKTOI€HHbIE CUTyallud W  M[peAoTBpaliaTh
KOH(DJIUMKTBI 10 UX aKTHUBHOW (ha3bl, BHICTpAUMBATh JEJIOBYI0 M OOpa30BaTEIbHYIO
KOMMYHUKAIIHIO, U30erast JIUYHOCTHBIX OLIEHOYHBIX CY>KIECHUMU.

1.2.3. Ilnanupyembie peAMeTHbIE Pe3yJbTAThI
B pesynbrare nuzydeHus: yueOHOro mpeaMera « XuMUs» Ha YPOBHE CPEIHEro 00Iero
00pa30-BaHUs 8bINYCKHUK HA VelyOIeHHOM YPOBHE HAYUUMCAL:

. packpeiBaTh Ha TpUMEpax pojib XUMHUH B  (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHUHbI MHUPAa W B IPAKTUYECKON JIESITEIBbHOCTH
YeJIOBEKA, B3aUMOCBA3b MEXIy XUMHUEH U APYTMMHU €CTECTBEHHBIMU HAyKaMU;

. WUIIOCTPUPOBATh HAa NPHUMEPAX CTAHOBJIEHUE W IBOJIIOLUIO
OPraHWYECKOM XMMHUM KaK HAyKM Ha pa3IM4HbIX HCTOPUYECKHX IJTamax ee



pa3BUTHS;

. YCTaHAaBJINBaTh NPUYMHHO-CIEACTBEHHBIE CBSA3M MEXKIY CTPOCHUEM
aTOMOB XHMMYECKMX DJIEMEHTOB M IIEPUOJUYECKHM H3MECHEHHMEM CBOMCTB
XUMHAYECKUX DJJEMEHTOB M HMX COCIWHEHHM B COOTBETCTBHM C ITOJIOKEHHEM
XUMHYECKUX JJIEMEHTOB B IEPUOIUUECKON CUCTEME;

. AQHAJIM3UPOBATh COCTaB, CTPOCHHE M CBOWCTBA BEIIECTB, IMPUMEHSA
MOJIOKEHUS ~ OCHOBHBIX  XMUMHYECKHX  TEOPUH:  XUMHUYECKOTO  CTPOCHHUS
opraHmyeckux coeauHeHuii A.M. bytnepoBa, CTpoeHHST aroMa, XUMHUYECKOU
CBSI3U, JJIEKTPOJUTUYECKOM IUCCOLMALMU KHCJIOT U OCHOBAHUM; yCTAaHABJIMBAThH
IIPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKAY CBOMCTBAMHU BEILECTBA U €r0 COCTABOM U
CTPOCHHUEM,;

. IIPUMEHSATH IpaBuia CHUCTEMATUYECKON MEKTYHAPOIHOU
HOMEHKJIaTYpbhl KaK CpEeACTBAa pa3IMYEHUs U WIACHTU(UKAIMKU BEIIECTB MO MX
COCTaBY U CTPOEHHUIO;

. COCTAaBJIATh MOJIEKYJISIPHBIE 151 CTPYKTYPHBIE (bopMyIIbl
HEOPraHMYECKUX M OPraHMYEeCKUX BELIECTB Kak HoOcHUTeNnel WHPOpMALHUH O
CTPOEHUH BEIIECTBA, €r0 CBOMCTBAX U MPHUHAJIEHKHOCTH K OIIPEACIICHHOMY KJIACCY
COCIUHCHUM;

. OOBSACHATh TPUPOAY M CHOCOOBI OOpa30BaHMS XUMHUYECKOW CBSI3U:
KOBaJICHTHOU (TIONISIPHOM, HEMOJSPHON), MOHHOM, METaNINYECKOi, BOJOPOIHON —
C LIEJIBIO OIPEIEIICHNS] XMMUYECKON aKTUBHOCTH BEILIECTB;

. XapaKTepu3oBaTh  (PU3MYECKHME  CBOMCTBA  HEOPraHMYECKUX U
OpPraHMYECKHX BEIIECTB M YCTAHABIMBAaThb 3aBUCUMOCTb (DU3NYECKUX CBOWCTB
BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEILIETKH;

. XapakTEepU30BaThb 3aKOHOMEPHOCTH B  HM3MEHEHMM XUMHUYECKHUX
CBOMCTB TIIPOCTBIX BELIECTB, BOJOPOJIHBIX COCAVUHEHWH, BBICIIMX OKCHAOB U
TMIPOKCHUJIOB;

. IIPUBOJUTH TNPHUMEPHl XMMHYECKUX PEAKUMM, PACKPBHIBAIOIINX
XapaKTEepHbIE XUMUYECKHE CBOWCTBA HEOPraHWYECKUX W OPraHUYECKHUX BEIIECTB
M3YYEHHBIX KJACCOB C LEJIbI0 UX WACHTU(PHUKAUUU U OOBACHEHUS O00JacTu
IIPUMEHEHUS;

. ONpENENATh MEXAaHW3M pEaKkluu B 3aBUCHUMOCTH OT YCJIOBHH
IPOBEJICHUSI PEAKIMU U IIPOTHO3UPOBATH BO3MOYKHOCTH IPOTEKAHUS XUMHUUYECKUX
pEaKLHi Ha OCHOBE TUIIA XMMUYECKOU CBS3U U AKTUBHOCTHU PEArcHTOB;

. yCTaHaBIIUBATh 3aBUCUMOCTD PEaKIMOHHOU CIOCOOHOCTH
OPraHWYECKUX COEAUHEHUN OT XapakTepa B3aMMHOIO BIUSHHUS aTOMOB B
MOJIEKYJIaX € LEIbI0 IPOTHO3UPOBAHUA MPOLYKTOB PEAKIINY;

. YCTaHABJIMBaTh 3aBUCUMOCTb CKOPOCTM XHMMYECKOM pEaKUud U
CMEILIEHUSI XHUMHYECKOTO PABHOBECHUS OT PAa3IUYHBIX (HAKTOPOB C LEJBIO



OINpEAENIEHNs] ONTHUMAJIBHBIX YCIOBHH MPOTEKaHUSI XUMHUYECKHUX ITPOLIECCOB;

. yCTaHaBJIMBaTh TE€HETHUYECKYIO CBA3b MEXIY KJlaccaMu
HEOPTaHWYECKUX M OpPTraHMYeCKHUX BEUIECTB JJIsi 0OOCHOBAaHHWS MPUHIUIHAIBLHON
BO3MOXXHOCTH TIOJlyY€HUS HEOPraHMYECKUX M OpPraHMYECKHX COEIMHEHUU
3aJJaHHOT'O COCTaBa U CTPOCHUS;

. noJ0MpaTh peareHThbl, yCIOBUS W OMNPEAENsATh MHPOAYKTHl PEAKIH,
NO3BOJISIIONIMX ~ pealM30BaTh JIA0OPATOPHBIE W MPOMBIIUIEHHBIE  CHOCOObI
MOJIYYEHUS BaXXHEHIINX HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

. OMpeNeNsaTh  XapakTep  Ccpeasl B pe3yjbTaTe  TUApPOJIH3a
HEOPTraHMYECKUX W OPraHWYECKUX BEIIECTB M MPUBOJUTH MPHUMEPHI THIPOIU3A
BEIIECTB B IIOBCETHEBHON JKM3HU YEJIOBEKAa, OMOJIOrMYECKUX OOMEHHBIX Ipolieccax
Y IPOMBILIJIEHHOCTH;

. OPUBOJUTE MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN B
IIPUPOJIE, TPOU3BOJICTBEHHBIX MTPOLIECCAX U KU3HEAEATEIbHOCTH OPraHu3MOB;

. 00OCHOBBIBATh NPAKTUYECKOE HCIOJIb30BAHUE HEOPraHUYECKHX M
OpPraHMYECKHX BELIECTB U UX PEAKLUN B IPOMBILUIEHHOCTH U OBITY;

. BBIMIOJHATh XUMUYECKUMH SKCIEPUMEHT [0 PAaclO3HaBaHUIO H
MOJIYYCHUIO HEOPraHWYEeCKUX U OpPraHMYEeCKUX BEUIECTB, OTHOCAUIMXCA K
pa3IMYHbIM KJlaccaM COEJAMHEHHM, B COOTBETCTBUM C NPaBWIAMU U TNpPUEMaAMHU
Oe3omacHOM  pabOTBl C  XUMUYECKMMHU  BEIIECTBAMH U JaOOPATOPHBIM
000pyOBaHKEM;

. IPOBOJUTH PACUYEThl HA OCHOBE XUMHUYECKUX (HOPMYT U ypaBHEHH
peakuuii: HaxoXXJeHHUE MOJIEKYJSIpHOM (OpMYJIbl OpraHMYECKOro BEIECTBa I10
€ro IVIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WM IO
IPOAYKTaM CrOpaHus; pacueTbl MAacCOBOM JO0JAM (Macchl) XHMHYECKOIO
COCIMHEHHS B CMECH; pacueThl Macchl (00beMa, KOJMUYECTBA BEIIECTBA)
IPOIYKTOB PEAKLUH, ECIU OJIHO U3

. BEILECTB JAHO B M30BITKE (MMEET MPUMECH); pacdeTbl MacCOBOM WU
00OBEMHOM J0JM BBIXOAA NPOAYKTa PEAKIUH OT TEOPETUYECKH BO3MOKHOIO;
pacyeThl TeraoBoro 3¢ @dexra peakiuu; pacuyeTbl OObEMHBIX OTHOIICHHIN Ta3oB
OpU XUMHUYECKUX pEaKLMsIX; pacueThl Macchl (00beMa, KOJMYECTBa BEILECTBA)
NPOJyKTa  peakluu, €CId OJHO U3 BEIIeCTB JaHO B BHUJE pacTBOpa C
OTIpe/IeICHHON MacCOBOM /10J1ei pacTBOPEHHOTO BEIIECTBA;

. UCIOJIb30BaTh METOJIbl HAy4YHOTrO TO3HAHWS: aHalu3, CHUHTE3,
MOJICIMPOBAHUE XMMHUYECKUX IPOLIECCOB M SIBICHUH — IMPU PEUICHUH Y4eOHO-
UCCIIEZIOBATENbCKUX 3aJad M0 H3YYEHHIO CBOICTB, CHOCOOOB TIOJMYYEHHS U
pacro3HaBaHUsl OPraHUYECKUX BEIIECTB;

. BJIaJIETh MpaBWJIaMu 0€30MacHOTr0 OOpalleHHs C €KUMHU, TOPIOYUMHU U
TOKCHYHBIMH BELIECTBAMH, CPEICTBAMH OBITOBOM XHUMHH;



. OCYIIECTBIISITh TIOMCK XHMHYECKOW WH(POpMAIMU 110 Ha3BAHUSIM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (DOpMYyJiaM BEIIECTB;

. KPUTHYECKH  OLICHMBAaTh W  UHTEPOPETUPOBATH  XHUMHUYECKYIO
nH(popMaIHIo, COAEPXKAIIYIOCS B COOOIIEHUSX CPEICTB MAacCOBOW HMHQOpMAIINH,
pecypcax MHTepHEeTa, HAyYHO-NOMYJISIPHBIX CTAaThSIX C TOUYKU 3PEHUSI €CTECTBEHHO-
HAy4YHOM KOPPEKTHOCTU B IMEJAX BBISBICHHUS OIIMOOYHBIX CYXICHUM U
dhopMupoBaHUs COOCTBEHHOM MO3UIINY;

. yCTAaHABJIMBAaTh  B3aMMOCBS3M MEXIy (akramMu U TEOpHUEH,
MPUYMHON M CIIEICTBMEM NpPHU aHajIu3e NpPOOJIEMHBIX CUTyallMii U 0OOCHOBaHUU
MIPUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUYECKUX 3HAHUM;

. NPEJICTAaBIATh TYTH pEHICHHs TJ00ANbHBIX MPOOJEeM, CTOSIIUX
nepea 4eJIOBEUEeCTBOM, M TMEPCHEKTHBHBIX HANpPaBICHUN pa3BUTUS XUMUYECKHUX
TEXHOJIOTHM, B TOM YMCJIE TEXHOJOTHMH COBPEMEHHBIX MAaTEPHUAIOB C PA3IUYHON
(GYHKIIMOHAIBHOCTBIO, BO30OHOBIISIEMBIX HMCTOYHUKOB CHIPbS, MEPEpadOTKH U
YTUIN3ALHUH IPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

BbinnycKHUK HA yIi1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHTHCH:

. dbopMynupoBaTh 1€Jb HUCCIEIOBAHHUS, BBIJIBUTaTh U MPOBEPATH
AKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKMX CBOMCTBAX BEIIECTB HAa OCHOBE HX
COCTaBa M CTPOEHHUSA, WX CIIOCOOHOCTH BCTYIAaThb B XUMHUYECKHE PEaKIUU, O
XapakTepe ¥ MPOIyKTax Pa3IudHbIX XUMUUYECKUX PEaKIIUi;

. CaMOCTOSITENIBHO ~ IUIAHWPOBaTh M NPOBOJUTH  XUMHUYECKHE
AKCIIEPUMEHTHI C COOJIOJIEHUEM MpaBuUil Oe30macHo paboThl C BEUIECTBAMU H
71a00paTOpHBIM 000PYIOBAHUEM;

. UHTEPIPETUPOBATh JAHHBIE O COCTAaBE€ U CTPOCHUU BEIIECTB,
MOJIYYECHHBIE C TIOMOIIbI0 COBPEMEHHBIX (PH3NKO-XUMHUECKHX METOJIOB;

. OMUCHIBATh COCTOSIHUE 3JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXAHMUYECKUX TPEJCTABICHUA O CTPOCHUHM aroma Uil OOBSCHEHUS
PE3YJIBTAaTOB CIIEKTPAIBLHOIO aHAIN3a BEIIECTB;

. XapakTepU30BaTh  POJIb  A30TOCOAECPKAIIUX  TETEPOLUKINYECKUX
COCIMHCHUN U HYKJICHMHOBBIX KHUCJIOT KaK BaXKHEUIIHUX OWOJOTHYECKU AKTHUBHBIX
BEIIIECTB;

MIPOTHO3UPOBATH BO3MOHOCTb MPOTEKAHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTEINIBHBIX  PEAaKLMil, JIeKAIMUX B  OCHOBE  NPUPOAHBIX H
MIPOU3BOJICTBEHHBIX IIPOLIECCOB.

Copeprxanue TeM yueOHOTo Kypca
Tema 1. TeopeTnyeckue 0CHOBbI XMMHUH.
CoBpeMeHHbIE TPEACTaBICHUSA O CTPOEHUU aroMa. W30Torbl.
PamnoaktuBHOCTBE. llOHATHME O mNOpEeBpallCHUM XUMHYECKHX DJIEMEHTOB. Y PABHECHUS
AEpHBIX peakiuil. J[BmkxeHue simekTpoHa B arome. AToMHas opOutanb. KBaHTOBBIE



qyclia: TJIaBHOE, OpOMTAIbHOE, MarHuTHOE, CHUHOBOE. [IpWHIUIBI pacrpeaeieHus
AJIEKTPOHOB MO DHEPreTUYECKUM YPOBHSIM W MOAYPOBHSAM: NpuHuMI [laymu, npuHoun
MUHUMAaJbHON »Hepruu. [locienoBaTebHOCTh 3alOTHEHHUS AJIEKTPOHHBIX O0OJIOYEK B
atomax. [IpaBuno B. M. KneukoBckoro. Pacnpenenenue 31€KTpOHOB MO OpPOUTAIISM.
[IpaBwiio XyHna. DneKTpoHHbIE U Tpaduyeckre HopMysbl aTOMOB JIEMEHTOB MaJlbIX U
OOJIBIIMX MEPHOJIOB.

CBoiicTBa XUMUYECKHUX AIeMeHTOB. Kinaccudukamus XUMHUYECKUX 3JIEMEHTOB.
Ilepuoguueckuii 3aKOH W MEPUOJUYECKAs CHUCTEMA XUMUYECKHX »diemeHtoB [[. .
MeHnneneeBa. XapakTepUCTUKAa XMUMHUYECKUX CBOMCTB 3JIEMEHTOB TJIABHBIX MOATPYNH U
MEPUOANYHOCTh X U3MEHEHUS B CBETE AJIIEKTPOHHOTO CTPOCHUS aTOMA.

Xumudeckast cBsizb. CTpoeHue MoyeKkysd. BaneHTHbIE 3JIEKTPOHBI.

BanentHocts. BajieHTHbIE BO3MOXHOCTH aTOMOB. BBl XMMHUYECKON CBSI3M AaTOMOB.
OO6pa3zoBaHue KoBaJeHTHOM cBs3u. CBOMCTBAa KOBAJEHTHOM CBs3M. MeTOJ BaJ€HTHBIX
cBszeil. [Ipenckazanme reoMeTpur YacTHIl M THUIA THOPUIM3AIMKN aTOMHBIX OpOHTanen
HEHTPAJBLHOIO aToMa g COCAUHEHUN S- U p-dJeMeHTOB coctaBa AB.. OmnpeneneHue
TUMA TUOPUIU3AIMU aTOMHBIX OpOUTaned LEHTPATLHOrO aToMa JJisl 4acTHI] (MOJIEKYII,
MOHOB) C KpaTHbIMU CBsi3aMH. lIpenckazaHue reoMmeTpuueckod ¢(OpPMBI YacTUIl C
HETIOICJICHHBIMU MapaMu 3JIEKTPOHOB. [losipHOCTE CBA3U. [[MMOJBHBIIT MOMEHT CBSI3U U
JIATIOJIBHBINT MOMEHT MOJIEKYJIBI, UX B3aUMOCBS3b. BogopoaHas cBs3b.

Knaccuduxanus HeopraHuyecKuX M opraHudeckux BeriecTB. KomaudecTBo
BemecTBa. Monsipaast macca. [loctostHHass ABoraapo. MaccoBas (0ObeMHasi, MOJIbHAS)
JIOJISI DJIEMEHTAa B COEIMHEHWH, KOMIIOHEHTAa B CMECH, NPUMECH, BBIXOJla MPOIYKTa
peakinu OT TEOPETUYECKU BO3MOKHOTO. ['a3o00pa3zHoe coctosiHue BemiecTBa. [ 'a30Bbie
3aKOHBI: 3aKOH OOBEMHBIX OTHOIIICHUH, 3aKOH ABOTaJpo, 00bEAMHEHHBIN ra30BbIM 3aKOH,
ypaBHeHue MenpaeneeBa-Knaneiipona. Cpennsisi MmossipHas macca cMecH razoB. O0beMHast
Y MacCoOBasi J0JIsI KOMIIOHEHTOB T'a30BOM CMECH.

[IpakTueckas 4acTb:

Pemienne pacu€THbIX 3aa4 HA BBIYHUCICHUE MACCOBBIX JIOJIEHA BJIEMEHTOB B
COEJIMHEHUH, BBIBOJI (DOPMYIIBI 10 MACCOBBIM JIOJISIM 3JIEMEHTOB B COCIMHEHUHU.

Pemienne pacu€THbIX 3a7a4 Ha BBIXOJ IPOAYKTA PEaKLUH, HA COCTaB CMECEH,

MIPUMECH.
Tema 2: Xumuueckas peakuus.

DHepreTrka XMMHUYECKHX MpeBpalieHud. DHTanbnus. TernoBod sddekt
XUMUYECKUX PEaKUHil. DHAOTEPMHUUECKUE U HK30TEPMUUYECKHE XUMUYECKUE PEaKIUU.
Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca. Durponus. Dueprus [ md66ca. BoaMoxHOCTD
MIPOTEKAHUSI XUMUYECKUX PEAKLIUM.

CKOpOCTh XMMHYECKHUX PEaKIUil. 3aBUCUMOCTb CKOPOCTH OT YCJIOBHUU
MPOTEKAaHMsI Peakluu. 3aKOH JehcTByronmx macc. KoHcTaHTa CKOpOCTH XHMMHUYECKOUH
peaxiun. [IpaBuno Bant- 'odda.



HeobOpatumeie u oOpaTumble peakiini. XUMUYECKOe paBHOBECHE U YCIIOBUS €TI0
cmemienust  (mpunuun Jle Illatense). Koncranta paBHOBecusa. PaBHOBecHbIE
KOHICHTPALUU.

[IpakTnueckas 4acTb:
Pemenne pacu€THbIX 3a/1a4 MO0 TEPMOXUMUYECKAM YPABHEHUSIM.
Pemienune pacdy€THbIX 3a/1a4 HA BBIYUCIICHUE CKOPOCTH XUMUYECKOU PEAKIIUH.
OxucnurensHo-BoccTaHoBUTENbHBIE peakunu (OBP). [Iponeccs okucineHus u
BoccTaHoBienus. Cocrapienue ypaBHeHuit OBP: meTon a5ekTpoHHOr0 OanaHca U METOA
noJiypeakiui (MOHHO- 3JIeKTpOHHBIN MeTon). Knaccudukauus OBP: mexxMonekyspHble,
BHYTPUMOJIEKYJISIPHBIE, JUCIIPOTIOPLIMOHUPOBAHUS (caMOOKUCTIEHUS -
CaMOBOCCTaHOBJIEHUS). BocctaHoBuTenn W okuciautTenu. BnusHue Ha xapaktep OBP
KOHIEHTPALIMM BELIECTB, CpPEAbl pPACTBOPA, CWIbl OKHUCIMUTENS WM BOCCTAaHOBUTEIS,
TEMIIEPaTypHl.
[lonsate 00 HJNEKTPOAHBIX MOTEHIMANAX. DJIEKTPOXUMUUYECKUU Pl
HaNpsDKEHUM METauIoB. ['albBaHWYECKHE 3JJIEMEHTBL. Y CTPOMCTBO TaJbBAHUYECKOTO
sneMeHTa Jlaamais - Sxkoomu.
DIIEKTPOJIN3 BOJHBIX PACTBOPOB KHUCIOT, LIEJIOYEH M COJIEH, PacIJIaBOB COJEH U
menouen. 3akoH Mapanes.
[IpakTHueckas 4acTh:
CocraBnenue ypaBHeHudt OBP MeronoM 3ieKTpoHHOro OajlaHca U METOJIOM
MOJIyPEAKIIU .
CocraBneHue ypaBHEHHMU JIJIEKTPOJIM3a, PEIIEHUWE PpACUYETHhIX 3a1ay C
UCIIOJIb30BaHuEM 3akoHa Dapajest.
PactBopel. Teopus anexrponautudeckoit aucconuanuu. CrocoObl BEIPAKEHUS
KOHIICHTPAIIMU PacTBOpa. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEPATYPHI.
DONEKTPOIUTHI U HEAIEKTPOJIUTHI. DNEKTPOJIUTHYECKAsS JUCCOIMALIAS B pacTBOpax
U paciuiaBax. Poip BOJBI B IpoLiEcCE€ 3JEKTPOJMTHYECKON aucconuanuu. CreneHb
auccounanyu. CuibHbIe U cnadble JIeKTpoauThl. KoHCTaHTa Arcconnanni. XUMHYECKHUE
CBOMCTBAa KHCJIOT, COJICW M OCHOBAHMM B CBE€T€ TEOPUH IJIEKTPOIUTHUYECKON
TUCCOLMALIAH.

HeoOpatumeblii ruaponu3 OuHapHBIX coequHeHnid. OOpaTUMBIl THAPOIHU3
cosieii. HeoOpatumbiii coBMecTHbI TuaAponu3. CTeneHb MPOTOJU3a U KHUCIOTHOCTH
cpenbl. CmelnieHre paBHOBECHs MPOTONM3a (JIEHCTBHE TeMIlepaTyphbl, KOHLIEHTpAIUHy,
OJIHOMMEHHBIX HOHOB).

[IpakTrueckas 4acTs:
CocraBiieHHME MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHUMW, pPEaKLUHil TUIpOoJin3a
coJiei, OMHAPHBIX COSTMHEHUHN, OPTAHNYECKUX BEIIECTB.
dopMbI OpraHU3aIuy yIeOHBIX 3aHATHI



1. Ypok OTKpBITHII HOBBIX 3HAHUH: MPOOJIEMHBIN ypoK, Oecena, MyJIbTUMEINA-
YPOK, UT'Pa, YPOKU CMELIAHHOTO THIIA.
2. Ypok peduiekcun: NpakTUKyM, KOMOMHUPOBAaHHBIN YPOK.
3. Ypok oO01IeMeTo10JI0THYECKO HAMPaBICHHOCTH (CUCTEMATH3allui 3HAHUMN):
KOHKYPC, 9KCKYpPCHSl, YPOK-UTpa
4. VYpok pa3BUBAIOIIETO KOHTPOJISA: MUCBMEHHBIE PaOOThI, YCTHBIE OMPOCHI,
TBOPYECKHUI OTYET, 3alIUTa NIPOEKTOB, TECTUPOBAHHUE.
OcHOBHBIC BUIbl YUCOHOU NESITEIHHOCTH
CO CJIOBECHOM (3HAKOBOM) OCHOBOM:
1. Cniymianvie OObSICHEHUI YUUTENS.
2. Cnyuianve ¥ aHaJau3 BBICTYIJIEHU CBOMX TOBAapUUIEH.
3. CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
4. PaboTa ¢ HayYHO-TIOMYJISIPHOM JIUTEPATYPOA.
5. Hanmucanue pedepaTtoB u JOKIAIOB.
6. Cucremarusanusi yueOHOro Marepuaia.
Ha OCHOBE BOCHPHUSTHS 3JIEMEHTOB I€UCTBUTEIBHOCTH:
1. HabGmroneHue 3a AEMOHCTpALUSAMU YUUTEIIS.
2. [IpocMoTp y4eOHBIX (PUIEMOB.
3. O0ObsgAcHEeHNE HAOIIONAEMBIX SIBJICHHUI.
4. Nzyuenue ycTpoicTBa MPUOOPOB MO MOJEISIM U YepTexkKaM.
5. AHanu3 poOJEMHBIX CUTYaITHH.
C IPAKTUYECKON (OTBITHOM) OCHOBOM:
1. Pemienue s3kcriepuMeHTaIbHbIX 3a/au.
. Pabota ¢ pazmaTouHbIM MaTepHUaIoMm.
. Coop u kimaccuduKaims KOJUICKIIMOHHOTO MaTepHraa.
. Beimonuenne GppoHTaNBHBIX J1a00PATOPHBIX PAOOT.
. BeimonHeHnue paboT npakTuKyma.
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6. Coopka mpruOOPOB U3 TOTOBBIX AE€Taleh U KOHCTPYKIUH.
7. BoisiBJIeHUE U yCTpaHEHUE HEUCITPABHOCTENW B TpUOOpax.

8. [locTpoeHue runoTe3sl Ha OCHOBE aHaK3a UMEIOIINXCS TAHHbBIX.
9. [IpoBeneHue Uccaea0BaTENbCKOrO IKCIIEPUMEHTA.

1

0. MonenupoBaHue U KOHCTPYUPOBAHHUE.
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