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Pabouas nporpamma 1o yueOHOMY npeaMeTy «XMMHUS» COCTAaBIICHA B COOTBETCTBUH C TPEOOBAHUSIMHU:
- @enepanbHOTO roCyJapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAaPTa CPEJHETO 00IIero 00pa3oBaHus; -
OcHoBHOI 00pa3oBaTeNFHON IPOrpaMMBbI cpeaHero oduiero oopasoanuss MAOY COIL Ne32 ¢ yriayOieHHBIM H3y4EHHUEM OTAEIbHBIX TPEIMETOB.
- [IpumepHo#l nporpammoii o yueOHOMY NPEeAMETY «XHUMHUS»

1. IInanupyemvie pe3ynromamol 0c60eHUA YUeOHO20 npedmemad, Kypca.

Juunocmmuule pe3ynbmamaol 0C60EHUA OCHOBHOI 00PA306AMEILHOU RPOCPAMMBL CPEOHE20 00ULe20 00paA306aHUA .
JIM9HOCTHBIE pe3yIbTaThl OCBOSHHS OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMBbl JIOJKHBI OTPaXKaTh:
1) POCCHIICKYIO IPaXJaHCKYIO UICHTUYHOCTh, NaTPUOTU3M, YBaXKEHHUE K CBOEMY HApOAY, HyBCTBA OTBETCTBEHHOCTH nepe PoIMHOM, rOpAOCTH 33 CBOM
Kpaii, cBoro PoauHy, nmpoiioe U HacTosIiee MHOTOHAIIMOHATILHOTO Hapoaa Poccuu, yBaxeHne rocyJapCTBEHHBIX CUMBOJIOB (rep0, duiar, ruMH);
2) TPKIAHCKYIO MO3UIMIO0 KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTBA, OCO3HAIOIIEI0 CBOM KOHCTUTYIIMOHHBIC ITpaBa 1
00513aHHOCTH, YBA)KAIOIIIETO 3aKOH U IIPABOIOPAIOK, 00JIaJar0IIero YyBCTBOM COOCTBEHHOTO TIOCTOUHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIUOHHbIE
HallMOHAJIBHBIC U O0IIEUETIOBEYECKNE TYMAHUCTHUECKUE U IEMOKPATUUECKHUE IIEHHOCTH; 3) TOTOBHOCTH K CiIy»KeHHI0 OTeuecTBy, €ro 3aIinuTe;
4) c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJIBTYP, a TAKKE Pa3IMdHbIX (JOpPM OOIIECTBEHHOT'O CO3HAHUS, OCO3HAHKME CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;
5) c(OPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCITHTAHUS B COOTBETCTBUH C OOIIECUYCIIOBEYCCKUMH IICHHOCTSAMH M HJICATTAMHU TPaXTaHCKOTO
00111ecTBa; TOTOBHOCTD U CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEITHLHOCTH;

HUndopmayus 06 usmenenusx.
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6) TOJIEPaHTHOE CO3HAHUE W ITOBEJACHHE B MOJIMKYJILTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH JHAJIOT C IPYTUMHU JIFOJIEMH, JIOCTUTATh B HEM

B3aMMOIIOHUMAaHUS, HAXOAUTh OOIINE LETH U COTPYIHUYATH ISl UX IOCTHIKEHUS, CIIOCOOHOCTh MPOTUBOCTOSATh UJCOJIOIMH SKCTPEMHU3Ma, HallM OHAIU3MA,

KceHo(oOUH, TUCKPUMUHAIMH 110 COLUATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM ITPU3HAKaM U IPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBICHUSM,;

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMHU, I€TbMH MIIAJIILIEr0 BO3pPAcTa, B3pOCIBIMUA B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOH, yu4eOHO -

HCCIJIEI0BATENbCKOM, IPOEKTHON U APYTUX BUJAX IEATEINBHOCTH;

8) HpaBCTBEHHOE CO3HAHHE U MMOBEJCHUE HA OCHOBE YCBOCHUS 00OIIEYETOBEUYECKUX IIEHHOCTEH;

9) TOTOBHOCTB M CIIOCOOHOCTB K 00pPa30BaHMIO, B TOM YHCIIE CaMOOOPA30BAHUIO, HA MPOTSHKCHUU BCEH JKU3HH; CO3HATEIPHOE OTHOILICHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHON MPOo(ecCHOHANbHOM U 00IIECTBEHHOM IesATeTbHOCTH;



10) scTeTnuecKoe OTHOIICHHE K MUPY, BKJIFOUYas 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUH;

11) npuHATHE U pealn3aliio IIEHHOCTEH 310pOBOro U 6€301macHoro odpasa »KU3HH, MOTPEOHOCTH B (PU3MYECKOM CAMOCOBEPIICHCTBOBAHHH, 3aHATHSIX
CTIIOPTUBHO-0370POBUTEIHLHOMN IEATEIIEHOCTHIO, HETPUATHE BPEAHBIX PUBBIYCK: KyPEHHS, YIIOTPEOICHNS AIKOTOJIsI, HAPKOTHKOB;

12) GepesxHOe, OTBETCTBEHHOE M KOMITETEHTHOE OTHOIICHUE K (DU3UUECKOMY M IICHXO0JIOTHIECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JHOJICH,
YMEHHUE OKa3bIBaTh MEPBYIO IOMOIIIb;

13) oco3HaHHBIii BBIOOp Oymymieii mpodeccuu 1 BO3MOXKHOCTEH peain3aliiii COOCTBCHHBIX JKM3HEHHBIX TNIAHOB; OTHOILICHHE K MPOPECCHOHATBHOM
JESTEeTHbHOCTH KaK BO3MOXKHOCTH YYacCTHsI B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IPOOIIEM;

14) chopMHPOBaHHOCT IKOJIOTUYECKOTO MBIIUICHHS, TOHUMAHHS BIUSHHS COLMATIbHO-YKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOJHON M COLUATTBHOM
Cpeabl; MPUOOPETEHHE OITBITa IKOJIOTO-HANPABICHHON ICATEIILHOCTH;

15) OTBETCTBEHHOE OTHOILICHHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHUS IIEHHOCTEH CEMEHHOM )KU3HHU.

Unudopmauus 06 usmenenusx:
TIpuxazom Munobpuayxu Poccuu om 31 odexabps 2015 2. N 1578 Odonoanerno

JIMuHOCTHBIE PE3yIbTaThl OCBOCHUS aJalITUPOBAHHONW OCHOBHOI 00pa30BaTEIbHOM MPOrPaMMBbI JIOJIKHBI OTPaXkKaTh:

1) st rIyXux, C1abOoCIbIIAIINX, TO3THOOTTIOXIINX 00YYAIOIIMXCS: CIIOCOOHOCTh K COLMAILHOW alalTallud ¥ MHTETPALlMU B OOIIECTBE, B TOM YHCIIE IIPU
peanu3ali BO3MOYKHOCTEH KOMMYHHUKAIIUM HA OCHOBE CJIOBECHOM peun (BKIIt0Yasi YCTHYFO KOMMYHHKAIIHIO), a TAK)KE, MPH JKEJIAaHUH, KOMMYHHKAIIMHA Ha
OCHOBE ECTOBOW PEUH C JULAMH, UMEIOIIMMHU HAPYIIEHU CIIyXa;

2) st 00Y4aroIUXCsl C HAPYIIEHUSIME OTIOPHO-/IBUTATEIBHOTO allliapaTa: BiaJIecHue HaBbIKaMH IPOCTPAHCTBEHHOW U COIIMATIbHO-OBITOBOI OPUEHTUPOBKH;
YMEHHE CAMOCTOSTEIFHO M 0€3011acHO MEPEBUTaThCsS B 3HAKOMOM M HE3HAKOMOM TPOCTPAHCTBE C UCTIOIB30BAHUEM CIIEIIHATILHOTO 000PYAOBAHHUS;
CIIOCOOHOCTH K OCMBICIICHUIO U U] depeHITuauy KapTUHBI MUPa, €€ BPEMEHHO-TTPOCTPAHCTBEHHON OpraHU3aIlii; CIOCOOHOCTH K OCMBICIICHUIO
COLIMAJILHOTO OKPYKEHHSI, CBOEr0 MECTa B HEM, IPUHATHE COOTBETCTBYIOIINX BO3PACTY IEHHOCTEN U COLMATBHBIX POJIEH;

3) it 00y4JarIIMXCS ¢ PACCTPONCTBAMH ayTUCTUYECKOTO CIIEKTPA:

(dhopMupoBaHKE YMEHHUS CIEA0BaTh OTPAOOTAHHON CUCTEME MPABUJI TTOBEJACHUS U B3aUMOJICUCTBHS B IPUBBIYHBIX OBITOBBIX, YYEOHBIX U COIIMAIBHBIX
CUTYaIUsX, YAEePKUBATh TPAHUILIBI B3aUMOJICHCTBUS; 3HAHNWE CBOMX MPEANOUYTEHH (orpaHrueHuit) B OITOBOM cepe u cepe nHTEpecoB.

Memanpeomemmule pe3yibmamosl 0C60€HUA OCHOGHOU 00PA306aMENbLHOIL RPOZPAMMBL CPEOHEZ0 00ule20 00pa308anus:
AOJIDKHBI OTpaXaTh:
1) YMEHHUE CaMOCTOSITEIILHO OMPEICIIATH e EITEIbHOCTH U COCTABIIATH IUIAHBI ISATSILHOCTH; CAMOCTOSITEIIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH ACATCIBbHOCTE, UCITIOJIB30BaTh BCE BO3ZMOKHBIC PECYPCHI IJIA JOCTUKCHHA IOCTAaBJICHHBIX Heﬂeﬁ " pcain3alivii IJIaHOB ACATCIbHOCTH,
BBIOUPATH YCICIIHBIC CTPATETHH B PA3JIUYHBIX CHTYAIUsX;



2) YMEHHE MPOTYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JCATEIbHOCTH, YIUTHIBATh MMO3UIIUHU IPYTUX YUACTHUKOB
NesTeIbHOCTH, 3PPEKTUBHO pa3pemaTb KOHPINKTHI,
3) BJIQ/ICHYE HAaBBIKAMH ITO3HABATEIHHON, y4eOHO-UCCIIE0BATEIHCKON U MTPOCKTHOM IeATEILHOCTH, HABBIKAMHU pPa3pelieHus mpobdaeM; criocOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3324, IPUMEHEHUIO PA3INYHBIX METOI0B MTO3HAHMUS;
Ungopmayus 06 usmenenusx.
Ilpurxazom Munobprayku P® om 29.12.2014 N 1645 usmeneno
4) TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIbHOH HWH(OpPMAIMOHHO-TIO3HABATEIBLHON ACATEIBHOCTH, BIIAJIEHUE HaBBIKAMH IOJIYYCHHS HEOOXOIUMOM

nH(OPMALMK U3 CIOBAapeil pa3HBIX THUIIOB, YMEHUE OPUCHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WH(OPMAIMU, KPUTHUYCCKHA OLICHHBATh M MHTEPIIP CTHPOBATH

HH(OPMALIHIO, TTOJTYY4AEMYIO M3 PAa3JIMYHBIX HCTOYHHUKOB;

5) yMeHM€e UCIOIB30BaTh CPEACTBA HH(POPMAIHOHHBIX M KOMMYHHKAIIMOHHBIX TeXHOJOrHi (1aiee - UKT) B pelreHnu KOTHUTUBHBIX, KOMMYHUKATHBHBIX 1
OpPTraHU3AIMOHHBIX 3371a4 C COOTFOICHHEM TPEOOBaHMM IPTOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, THTUEHBI, PeCypCcOoCOepEeKEeHHUs, TPABOBBIX U AITHUYECKUX HOPM,
HOPM HH(GOPMAITMOHHOMN 0€3011aCHOCTH;

6) ymeH#ue onpenesaTh Ha3HauCHUE U QYHKIIUU Pa3IHYHBIX COIMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSTEILHO OILICHUBAThH M IPUHUMATD PEILICHHUS, OMPEICIIAIONINE CTPATETUIO TIOBEACHHMS, C YI€TOM I'PaKJaHCKMX M HPABCTBEHHBIX IEHHOCTEIH;
8) BiaJiecHUE SI3BIKOBBIMHU CPEJICTBAMH - YMEHUE SICHO, JIOTUYHO M TOYHO U3J1araTh CBOK TOUKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIC CPEICTBA; 9)
BJIaJICHHE HABBIKAMH TO3HABATEILHOU pe(ICKCHH KaK OCO3HAHHSI COBEPIIAEMbIX JICHCTBHI U MBICIIUTEIILHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA,
TPaHUIl CBOCTO 3HAHWS M HE3HAHUS, HOBBIX II03HABATEIBHBIX 32/1a4 M CPEJICTB UX JIOCTHIKCHUSI.

Ungopmayus 06 usmenenusx.
Ipuraszom Munobpuayku Poccuu om 31 dexabps 2015 2. N 1578 donoaneno

MertanpeameTHble pe3ybTaThl OCBOSHUS alallTUPOBAaHHON OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI JTOJIKHBI OTPAXkKATh:
1) nns r1yXux, c1aboCibIatX, MO3AHOOMTIOXIINX 00yYaoIIUXCs:
BJIaJICHHE HAaBbIKAMU OIPEJIEJIEHUS U UCIPABJICHUS ClIeln(UIECKUX OMMOOK (arpaMMaTH3MOB) B MIUCbMEHHOM M YCTHOM peuy;
2) st 00y4aroUIMXCs C pacCTPOICTBAMU ayTeHTUYECKOIO CIIEKTpa:
CIOCOOHOCTH MJIAHUPOBATh, KOHTPOJIUPOBAThH U OLIEHUBATh COOCTBEHHBIE YUEOHbIE IEHCTBUS B COOTBETCTBUU C ITOCTABJIIEHHOM 3a/1a4eil U yCIOBUSIMHU €€
peanu3aly Ipy COMPOBOKAAIONIEH MOMOIIM MeAarornueckoro paboTHUKA M OpraHU3yIoIIel TOMOIIH ThIOTOPA;
OBJIaJICHUE YMEHUEM ONpeeNsaTh Hanbosee 3P PeKTUBHBIE CITOCOOBI TOCTHXKEHUS pe3yabTaTa Ipy COMTPOBOKIAIONIEH MOMOIIM MEIarornyeckoro paboTHUKA U
OpraHU3YIOLIEH MOMOIIN THIOTOPA; OBJIAJICHUE YMEHHEM BBINOJIHATh IEHCTBUA MO 33JaHHOMY JITOPUTMY MJIH 00pa3Iily Ipu COMPOBOXKAAIOLIEH TOMOIIN
MeJarornyeckoro paboTHUKA U OPraHU3YIOLIEH MOMOIIU THIOTOPA;
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OBJIaZICHNE YMEHUEM OLIEHUBATh PE3Y/IbTAT CBOEH EATENBHOCTH B COOTBETCTBUHM € 33JJaHHBIMU TAJIOHAMH IIPH OPTaHU3YIOLIEH TOMOIIM ThIOTOPA; OBJIAIEHUE
YMEHHUEM aJIeKBaTHO pEarupoBaTh B CTAHJAAPTHON CUTYyallMHM HA yCIeX U HeyAauy, KOHCTPYKTHUBHO JIEMCTBOBATh Ja)K€ B CUTYyallUsIX HEycrnexa Mpu
OpraHu3yIOLIEH TOMOIIX ThIOTOPA;

OBJIa/ICHUE YMEHHUEM aKTHBHOTO MCIIOJIb30BaHUS 3HAKOBO-CUMBOJIMUECKUX CPECTB IS PEACTaBICHU HHPOPMALUU 00 H3y4aeMbIX 00bEKTaxX U Mpoleccax,
Pa3IMYHBIX CXEM pEIleHUs] yUeOHbIX U MPAKTUUYECKUX 3a]a4d MIPU OpraHU3yIoIIel MOMOIIH MeJarora-rcuxoiora u TbroTopa;

CIOCOOHOCTH CAMOCTOATEIHLHO 00PATUTHCS K MearornueckoMy paboTHHUKY (IeAarory-ncuxoiory, COMalbHOMY MeAarory) B ciayyae JIMYHbIX 3aTPYAHCHUN B
pelIeHnr Kakoro-11u0o Bompoca;

CHOCOOHOCTH CAMOCTOATEIBHO JICHCTBOBATH B COOTBETCTBUU C 3a/IaHHBIMH STAJIOHAMU MPU MOUCKE HH(OPMALIUU B PA3IMYHBIX HCTOYHUKAX, KPUTUUECKH
OLIEHUBATh U MHTEPIIPETUPOBATH MOIY4aeMYI0 HHPOPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB.

IIpeomemmnuie pezynvmamul 0c60eHUA OCHOGHOI 00PA306aMEIbHON NPOPAMMBL CPEOHez0 00uiezo obpazoganusn no xumuu " Xumus'
(6a30BbIi ypOBEHb) - TpeOOBaHUS K IPEIMETHBIM Pe3y/IbTaTaM OCBOEHHs 0a30BOI0 Kypca XUMHH:

1) c(OPMHPOBAHHOCTh MPEACTABICHUIN O MECTE XUMHH B COBPEMEHHOI Hay4yHOW KapTHHE MUpPa; TOHUMAaHUE POJIM XUMUU B (OPMUPOBAHUU
KpYyro3opa U pyHKIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKA JUIsl peIlieH s TPaKTUYECKUX 3ajay;

2) BJIa/ICHUE OCHOBOIIOJIATralOIMMU XUMUYECKUMU OHATUAMHU, TEOPUAMH, 3aKOHAMU U 3aKOHOMEPHOCTSMHM; YBEPEHHOE M0JIb30BAHNE XUMUUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BJIa/ICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO [T03HAHUs, UCIOIb3YEMbIMU B XUMUHU: HA0JIIO/IEHUE, ONTMCAHHUE, U3MEPEHHE, SIKCIIEPUMEHT; YMEHHE
00pabaTbIBaTh, OOBSICHATH PE3yJbTAThl IPOBEJACHHBIX OIBITOB U JENAaTh BEIBOJIBI; TOTOBHOCTH M CITIOCOOHOCTH MTPUMEHSTH METO/IbI TIO3HAHUS TPH PEIICHUH
MPaKTUYECKUX 3ajay;

4) Cc(OPMHPOBAHHOCTh YMEHUS J1aBaTh KOJIMYECTBEHHBIE OLIEHKU U ITPOBOIUTH PACUEThI 10 XUMUUECKUM (POpMyJiaM U YpaBHEHHSIM;

5) BJIa/ICHNE IPABUJIAMU TEXHUKU O€30MaCHOCTH MPHU MCIOIb30BAaHUM XUMHUUECKHUX BEIIECTB;

6) chopMHPOBAHHOCTH COOCTBEHHOM TO3UIIMHU 110 OTHOIICHUIO K XUMHYECKOH HH(POPMAIIHNH, TOTYyIaeMOI U3 Pa3HBIX HCTOYHUKOB;

7) Ui 00YYaIOIIUXCsl C OTPAHUUYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI OBJIaJICHUE OCHOBHBIMHU JIOCTYITHBIMH METO/IaMH HAYYHOTO TIO3HAHHS;

8) 1t cienbIxX U cIabOBUIAIINX O0YJAIOIINXCS OBIICHUE TIPABUIIAMH 3aIIUCH XUMHIECKUX (POPMYI C HCIOIB30BaHHEM PEIbe(hHO-TOUCUHOM CHCTEMBI
obo3nauenuii JI. bpaiins.

B pesyabTare nzyuenusi yued0HOro npeamera «XuMHsH» Ha yPOBHe cpeHero o01ero oopa3oBaHus:
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
—  packpbIBaTh Ha MpUMepax pojib XMMUU B OPMHUPOBAHUHU COBPEMEHHON HAyYHOW KapTUHBI MUPA U B IPAKTHYECKON JEATEIbHOCTH YEIOBEKa;



—  JIEMOHCTPHUPOBATH HA IIPUMEPaAX B3aUMOCBS3b MEKIY XUMUEH U IPYTMMU €CTECTBEHHBIMU HAyKaMU;

—  pacKpbIBaTh Ha MpUMeEpax IMOJOKEHUS TEOPUU XUMUUecKoro crpoenust A.M. bytiepona;

— moHuMath (usznueckuii cmpich [lepuonnyeckoro 3akona J[.1. MenzeneeBa u Ha ero 0OCHOBE OOBACHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKHX AJIEMEHTOB
1 00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOTO CTPOCHUS aTOMOB;

—  OOBACHATH NPUYUHBI MHOTOOOPA3Hsl BEIIECTB HA OCHOBE OOIMX MPEACTAaBICHUIN 00 UX COCTaBE U CTPOCHHH;

—  IPUMEHSTH [IPaBUJIa CUCTEMATUUYECKON MEXIYHAPOTHOM HOMEHKIATYPhI KaK CPEe/ICTBA PA3IMUEHUS U UICHTU(HUKALMU BEIIECTB [0 UX COCTaBY U
CTPOCHHIO;

—  COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (DOPMYIIbI OPraHUYECKUX BEIIECTB Kak HOCUTeNel nHGOopMaIMi O CTPOSHUH BEILECTBA, €r0 CBONCTBAX U
MIPUHAJUICKHOCTH K OMPE/ICTICHHOMY KJIACCY COCIMHEHUIA;

—  XapakTepHu30BaTh OPraHUYECKHE BEIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh MPUUNHHO-CIICACTBEHHBIE CBSI3U MEXKY TaHHBIMU
XapPaKTCPUCTHKAMU BCIICCTBA,

—  TPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX XapaKTEPHbIE CBONCTBA TUIIMYHBIX MPEACTABUTENCH KIaCCOB OPraHUYECKHUX BEIIECTB C
LICJIBIO UX HIIGHTHq)HKaIIHH u O6’I)$ICH€HI/I$I oOJactu MIPUMCHCHUS;

— IMPOrHO3UPOBATH BO3MOKHOCTH NPOTCKAHHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHUU O THUIIaX XUMHYECKOU CBSI3U B MOJICKYJIaX pCarcHTOB U UX
PEaKIMOHHON CITIOCOOHOCTH;

— HCII0JIB30BAaTh 3HAHUA O COCTABC, CTPOCHUU U XMMHUYCCKUX CBOMCTBAX BCIICCTB JIA 0€e3011acHOr0 IMPUMCHCHUA B HpaKTI/I‘{eCKOfI JACATCIIbHOCTH,

—  IPUBOJUTH NPUMEPHI MPAKTUUYECKOTO UCIIOIb30BAHUS MPOLYKTOB NEPEPaOOTKU HEPTHU U IPUPOJIHOTO raza, BLICOKOMOJIEKYIISIPHBIX COEIMHEHUIN
(monuATUIIEHa, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

—  TPOBOAMTH OMBITHI 10 PACTIO3HABAHUIO OPTraHUYECKUX BEIECTB: TTUIEPHUHA, YKCYCHOW KHCIOTHI, HETIPEAETbHBIX JKUPOB, TIIOKO3bI, Kpaxmasa, 0€JTKOB —
B COCTAaBC MHUUICBLIX MPOAYKTOB U KOCMETHYCCKUX CPECACTB,

—  BJaJETh IPaBUJIAMU U MpueMaMu 0e301acHoi paboThl ¢ XMMUYECKUMU BEIIECTBAMU U JIaOOpaTOPHBIM 000pyAOBaHUEM;

—  yCTaHaBIUBATh 3aBUCHMOCTh CKOPOCTH XMMHUUYECKOM peakliy U CMEIEHUS] XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C IEIbI0 ONPEaeTCHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TIPOLIECCOB;

—  NPUBOJUTH MPUMEPHI THIPOJIN3A COJIEH B MOBCETHEBHON KU3HU YEIOBEKA;

—  NPUBOJUTH NPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIINI B IPUPO/IE, IPOU3BOICTBEHHBIX MPOLECCaX U KU3HEACITEIIbHOCTH OPTraHu3MOB;

—  IPUBOJUTH MPUMEPHI XUMUYECKUX PEaKIUi, paCKPBIBAIOIINX 00IIMEe XMMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAIIJIOB;

—  TIPOBOAMTH pacueThl Ha HAXOXKJIEHUE MOJIEKYIIPHON (hOPMYIIBI YIIIEBOAOPO/Ia MO MPOAYKTaM CTOPaHUs U [0 €r0 OTHOCUTEIBHON TUIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIUX B €r0 COCTAB;



—  BJIQJETh IpaBUIaMU 0€30IaCHOTO OOpaIleHus ¢ €AKMMHU, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMHU, CPEACTBAMH OBITOBON XMMHUH; — OCYILECTBIISAThH
MOUCK XMMUYECKOH MH(OPMAIMK IO HA3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (JOPMYIIaM BEIIECTB;

—  KPHUTUYECKH OILICHUBATh M MHTEPIIPETUPOBATH XMMUYECKYIO HH(OPMALNIO, COEPKALTYIOCS B COOOIIEHHUX CPEICTB MacCOBOM HHPOPMAINHU, pecypcax
WuTtepHeTa, HAyYHO-TIOMYISPHBIX CTAThAX C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISBICHHS OIMMOOYHBIX CYKACHUH U POPMUPOBAHUS
COOCTBEHHOM TO3UIINY;

—  TPEACTABIATH IMYTH PEIICHUs II100aIbHBIX TPOOIEM, CTOSIINX MEePe]] YeTOBEYECTBOM: IKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, H POJIb XUMHUHU B
PELICHUH STUX MPOOIIEM.

BoinyckHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHUTHCS

—  WIIIOCMPUpO8ams HA NPUMEPAX CMAHOBIEHUE U IBOJIOYUIO OPSAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCHOPUYECKUX IMANAX ee pa3eumusl,

—  UCNONIb306AMb MEMOObl HAYYHO20 NO3HAHUSA NPU BLINOJIHEHUU NPOEKMOS U YY4eOHO-UCCIe008aMeNbCKUX 3a0aU NO U3YHUEHUIO C8OUCME, CNOC0D08
NOLYYEHUs U PACNO3HABAHUS OPLAHUYECKUX BeUleCE;

—  00BACHAMb NPUPOOY U CNOCOObL 0OPAZ0BAHUA XUMUUECKOU C85A3U. KOBAEHMHOU (ROIAPHOU, HENOJSAPHOLL), UOHHOU, MEMANLIUYECKOU, 8000POOHOU — C
Yenvlo onpeodenenus XUMUYECKol aKMUSHOCMU 8eujecms;

—  YCMAaHAaeIueamy 2eHemu4ecKyto C8sa3b MexHcoy Kiaccamu OpeaHu4ecKux aeuecms 0 000CHOBAHUS NPUHYUNUATILHOU 803MONCHOCU NOTYYEHUS.
OpeAHUYECKUX COeOUHEHU 3A0AHH020 COCABA U CIMPOCHUS,

—  YCMAaHasIueamyv 63aumMoCcenzu Mexcoy gaxmamu u meopuet, NPUYUHOU U C1e0CmEUeM Npu anaiuze npooIeMHbIX Cumyayuti U 060CHOB8aHUU
NPUHUMAEMBIX PEUEeHUll HA OCHOB8E XUMUYECKUX 3HAHU.

2. Cooepotcanue yuedonozo npeomema.
ba3oBblii ypoBeHb
10 kaacc
OCHOBBI OPraHu4ecKO XUMHHU
[TosiBneHue 1 pa3BUTHE OPraHUUYECKON XUMUHU Kak Hayku. [IpeaMer oprannyeckoi Xumun. MecTo v 3Ha4YEHHE OPraHUYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX
HayK. XMMHUYECKOE CTPOEHUE KaK MOPSAIOK COCIUHEHUS ATOMOB B MOJIEKYJIE COTVIACHO UX BAJIEHTHOCTH.
OcCHOBHBIE M0JIOKEHHUS TEOPUU XUMHYECKOT0 CTPOEHUsI OpraHnueckux coenHeHu A.M. bytnepoBa. YriaepoaHblil CKelneT OpraHnuecKol MOJIEKYJIbI.
KpatHOoCTh XMMUYECKOI CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHS MoJieKys. M3omepus u uzomepsl. [loHsTHE O PyHKITMOHATTEHOM
rpymre. [TpuHIunel Kiaccudukanmym opraHiYecKux coeqraeHnid. CucteMaTiHiecKkas MexyHapoJHasi HOMEHKJIATypa U IPUHITUIIBEI 00pa30BaHus Ha3BaHUN
OPraHUYEeCKUX COCIUHEHUH.



Yriaesoaopoas! U MX NPHPOJHBbIE HCTOYHUKH

Aunikanbl. Cmpoenue monekynvt memana. I'omonornueckuii psaa ankaHoB. ['omonoru. Homenknarypa. 3omepus yriiepogHoro ckenera. 3aKOHOMEPHOCTH
M3MEHEeHHS (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOICTBA (Ha MpUMepe METaHa U ATaHa): pEaKIiy 3aMelleHus (raJIoreHUPOBAHNUE), AETHIPUPOBAHMS KaK
CHOCOOBI MOJTYYEHHS BAXKHEUIITNX COCIMHEHUN B OpraHn4eckoM cuHTe3e. [ 'opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHHUKOB TEIJIa B POMBIIIEHHOCTH U
ObITy. Cr1oCOOBI MOJTYy4YEeHUS U IPUMEHEHHUE aJIKaHOB.

Ilouamue o yuxnoanxkauax.

Ankensl. Cmpoenue monekynvl smuiena. I'omonorndeckuil psj ankeHos. Homenkiarypa. M3omepust yriiepoaHOro cKenera  MoJjJ0KEeHUsI KpaTHOU CBSI3U B
MoJIeKyJie. XUMHYECKUE CBOMCTBA (Ha MpUMepe STHIICHA): PeaKIUK IPUCOSIMHEHNUS (TaJIOTCHUPOBaHKE, 2UOPUPOSanue, THAPATAIHS, 2UOPO2AN02EHUPOBAHUE)
Kak croco0 noiy4eHus: GyHKIMOHAIBHBIX TPOU3BOIHBIX YIIIEBOJOPOIOB, TopeHus. [lomumepu3sanus sTHiIeHa Kak OCHOBHOE HAIpPaBJICHUE €T0 UCTIONIb30BaHUSI.
[TonuaTHileH KaKk KpyIMHOTOHHAXKHBIN NPOAYKT XUMUUYECKOT0 MPOU3BoAcTBA. [I[puMenenHune stuieHa.

Ankanuensl U kKayuyku. [loHsTue o0 ankaaueHax Kak yriieBoJopoJax ¢ AByMs ABOMHBIMU cBsa3siMu. [lonumepusanus quBuHmia (Oyraguena-1,3) kak crnoco0
ITOJIyYEHUSI CUHTETUYECKOI 0 Kayuyka. HaTypanbHbI U CHHTETUYECKUH Kaydyku. Bynkanusanus kaydyka. Pesuna. [Ipumenenue kaydyka v pe3vHBI.
Anxunbl. Cmpoenue monekyavl ayemunena. I'omonornueckuit psin ankuHos. Homenknarypa. M3omepus yriaepoaHoro ckenera u nojloKeHUs: KpaTHOM CBSI3U B
MoJleKyse. XMMUYecKre CBOMCTBA (Ha MpUMepe alleTHIIeHa): peakliuy IpUcoeInHeHus (TaJoreHUpoBaHue, euopuposanue, TuapaTaIms,
2UOpPO2ano2eHuposane) Kaxk Croco0 MmorydeHust oJIMMEpPOB U APYTHX MOJIE3HBIX MPOAYKTOB. ['opeHue aneTuiieHa Kak ICTOYHUK BEICOKOTEMITEPATypHOTO
IUTAMEHHU JUIsl CBapKU U pe3Ku MeTaiuioB. [IpuMeHneHune arnerunexa.

Apenbl. beH3o kak npeacTaBUTeNb apOMaTHUECKUX YIIIEBOAOPO0B. Cmpoenue monexynvl bensona. XUMUUECKHUE CBOMCTBA: peaklUy 3aMelIeHUs
(ranoreHnpoBaHKe) KaK COco0 MOMyYEHUSI XUMUYECKUX CPEICTB 3alllUThl PACTEHUH, MPUCOETIMHEHUS (THAPUPOBAHNE) KaK JOKA3aTEIbCTBO HEMPEIEIbHOTO
xapaktepa Oenzoina. Peakuus ropenus. [Ipumenenue 6ex3ona.

Kuciopoacoaep:kamme oprannueckue coelnHeHus

Cnuprel. Knaccudukanysi, HOMEHKIaTypa, U30Mepusi CIUPTOB. MeTaHOII U 3TaHOJ KaK MPEeICTaBUTENH MPEASIbHBIX OHOATOMHBIX CIIMPTOB. XUMHUYECKUE
CBOICTBa (Ha MpUMepe METaHOJIa ¥ 3TaHOJIa): B3aUMOJIEHCTBUE C HATPUEM KaK CIIOCOO YCTAHOBJICHHS HAJTMUMSI TUAPOKCOTPYIIIIBI, PEAKIIUS C
raJJOreHOBOJIOPOJIaMH KaK CIIOCO0 MOJydeHUsl PaCTBOPUTENEH, AeruapaTalus Kak crocod noyiydyeHus sTuiaeHa. Peakius ropeHus: CoupThl Kak TOTUTUBO.
IIpumenenne MeTaHomna 1 3TaHoa. PU3HONIOTMUECKOE NEHCTBUE METAHOIA U ATAHOJA Ha OPraHU3M 4YeJI0BeKa. DTUIICHTIIMKOIIb U TIIMLEPHUH KaK MIPEICTaBUTENIN
Ipe/ieIbHBIX MHOIOATOMHBIX cIIUPTOB. KauecTBeHHast peakiiys Ha MHOIOATOMHBIE CIIUPTHI U €€ IPUMEHEHHE sl paCliO3HABAaHUS TJIUIEPUHA B COCTaBe
KOCMETHYECKHUX CPEJCTB.

[IpakTHueckoe NpUMEHEHNE STUIICHTIIUKOJIA U TIIUIEPUHA.

®enoin. CTpoeHue MoseKyibl heHomna. Bzaumnoe erusanue amomos 6 monexyie ¢penona. Xumuueckue couUcCmaa: 3aumooeticmeaue ¢ Hampuem, cUOPOKCUOOM
Hampus, 6pomom. Ilpumenenue deHomna.



Anpneruasl. Meranains ((opManbaeru) U 3TaHaib (AleTaabAeru/) Kak MpeICTaBUTENH MPEaeIbHBIX aabAeru1oB. KauecTBeHHbIE peakIuy Ha KapOOHUIBHYIO
rpymiy (peakuus «cepedpsHoro 3epKanay, B3auMoeicraue ¢ ruapokcugoM menu (1) u ux npumenenue s 0OHapyXeHUs NpeAeIbHBIX aIbIETUIO0B B
IPOMBIIIICHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTD anbaeruioB. [Ipumenenue Gpopmanpaeruaa u aneTaibIeruia.

KapOoHoBBIE KUCIOTHI. YKCYCHAsl KHCIIOTA KaK MPECTABUTENb MPEASIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA (Ha IpuMepe
YKCYCHOM KHCIIOTBI): peakiiy ¢ METalJIJaMi, OCHOBHBIMH OKCH/IaMH, OCHOBAaHUSIMU U COJIAMU KaK IOJATBEPKJICHHE CXOACTBA C HEOPTraHUYECKUMHU KHUCIOTaMH.
Peaxius sTepudukanum Kak crnocod moaydeHus CIoXHbIX 3¢pupos. Ilpumenenne ykcycHoi kuciaoTsl. [IpeacraBienne o BBICIIMX KapOOHOBBIX KHCIIOTaX.
Croxuble 3¢upbl 1 xKUpbl. Cl10)KHBIE 3PHUPBI KaK MPOAYKThI B3aUMOJIEHCTBHSI KAPOOHOBBIX KUCIIOT cO cnupTamu. IIpuMeHeHne cioxHbIX 3()UpoB B MUILEBON U
napdroMepHOi MPOMBIIUIEHHOCTH. JKUPBI Kak CI0KHBIE 3(UPHI IIHLEPHUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTUTenbHbIE U )KUBOTHBIC )KUPBI, UX COCTaB.
PacriozHaBaHue pacTUTENBHBIX JKUPOB HA OCHOBAHUHU MX HENpeneNbHOro xapakrepa. [Ipumenenue xupos. ['uaponns ninm oMplUieHHE KUPOB KaK CIOCO0
IIPOMBIIIJICHHOT'O IOJIy4€HHs COJIEH BBICIINX KapOOHOBBIX KUCJIOT. MbLI4 KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MoromIKe CBOMCTBA MbLIA.

YriaeBoabl

Knaccudukanus yrnesonos. Haxoxaenue yrieBonos B npupose. I'mroko3a kak anpaerugocnupt. bpoxenue rimokossl. Caxaposa. [ uopoaus caxaposul.
Kpaxman u nemironosa kak OMoJIornyeckue noauMepbl. XMMUYECKHE CBOMCTBA Kpaxmaia U LEJUII0I03bl (THIPOJIN3, KaueCTBEHHAas peaklus ¢ 10JJ0M Ha
KpaxMaJl U ee IpUMEeHEeHHe JJIs1 OOHapYKEeHUsl KpaxMmalla B IpoayKTax nutanus). [Ipumenenue u 6uosorudeckas poiib yrieBoaoB. [lonsrue o6
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJOKHA. M ieHTH(HKaNs OpraHudecKuX COCSTUHEHUN. | enemuueckas céa3b Mextcoy Kiaccamu
opeanudeckux coeourenuu. TUIbI XUMUUYECKUX peakluii B OpraHMYeCcKOl XUMUU.

A3oTcoaep:kalye OpraHndecKue coelMHeHus!

AMuHOKHCHOTHI U Oenku. CocTaB U HOMEHKJIaTypa. AMUHOKHUCIIOTHI Kak aM(oTepHble opranndyeckue coeauHenus. [lentunnas cBsa3b. buonornueckoe
3Ha4YeHUe 0-aMHUHOKUCIIOT. O0JacT NPUMEHEHNsI aMUHOKHUCIIOT. benku kak nmpupoHble Ounononumepsl. CocTaB U cTpoeHHE OeTKOB. XMMHUUECKHE CBOWCTBA
OenKoB: THIpoau3, AeHarypanus. OOHapyx eHue OelIKOB MPU NOMOIIM KaueCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBparienust 6enKoB MUIM B OpraHu3Me.
buonoruueckue GpyHKIMU OEIKOB.

Tunbl pacyeTHbIX 3a1a4:

Haxoxxnenne MoieKkynsipHoi (hopMysIbl OpraHMUECcKOro BEIIECTBA 10 ero MIIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIMX B €0 COCTaB, WIH IO
IIPOJYKTaM CrOpaHHsl.

PacueTsl MaccoBo# 1011 (MacChl) XUMHUYECKOTO COEIMHEHHS B CMECH.

Pacuersl macchbl (00beMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

PacueTsl MaccoBO# WM 0OBEMHOM JI0JIM BBIX0/1a MPOIYKTA PEAKLIUU OT TEOPETHUECKH BOZMOXKHOT0. PacueTsl 00beMHBIX

OTHOIIEHUH T'a30B MPU XUMUYECKUX PEAKIUAX.

IIpakTH4eckne padboThI:

[IpakTuueckas pabota no Teme «I UapOIU3 YriIeBOAOB



[TpakTruyeckas padora no Teme «Perienne 3KCrepruMeHTaIbHBIX 3a/1a4 10 TeMe «I eHeTndecKas CBsA3b MEX/y KJIacCaMU OPraHMYECKUX COCTUHEH Hil»

11 kaace

Teopernyeckne OCHOBbI XUMHH

Crpoenne BemecTa. CoBpeMeHHasi MOJIE€b CTPOSHMSI aTOMa. DJIEKTPOHHAs KOHGUrypanus atoMa. OchosHoe u 030yicOeHHble COCMOAHUS AMOMOS.
Kitaccudukanysi XaMHYeCKHX JIEMEHTOB (s-, P-, d-2eMenTbl). OCOOCHHOCTH CTPOCHUS YHEPIeTHUECKUX YPpOBHEH aToMoB d-aneMeHToB. [lepruoanyeckas
cucreMa xumudeckux 3eMeHToB [I.1. Menneneesa. @usnueckuii cmbici [lepuoanueckoro 3akona [[.1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB JIEMEHTOB U MX COCIMHEHUH 110 IIEPUOJAaM U TPYIIIaM. DJIEKTPOHHAs IMPUPOJa XUMUYECKON CBA3H. DIIEKTPOOTPHULIATENBHOCTE. Brpl
XUMUYECKOH CBSI3U (KOBAJIEHTHAsI, MOHHAs!, METaJUIMYECKasl, BOJIOPOJIHAs) U MEXaHU3MBbI ee 00pa3oBanus. Kpucmannuueckue u amopghnvie eewjecmea. Tunvl
KPUCMATIUYECKUX peemoK (AamoMHas, MONEKYIAPHAS, UOHHAS, MEMAIIU1ecKas). 3aeucumocms GU3ULecKux c6OUCME eujecmed om muna KpUucmaiiuiecKkoll
peutemxu.

[IprunHbI MHOrOOOpa3usi BEIIECTB.

Xumuyeckue peakuuu. ['omoreHHblie U rereporeHHbie peakiui. CKOPOCTh peaklnu, €€ 3aBUCUMOCTh OT Pa3InYHbIX (JaKTOPOB: MPHPOJIBI PEArHPYIOLIIX
BEILIECTB, KOHLIEHTPALUH PEArNPYyIOLIUX BEUIECTB, TEMIIEPATYPHI, IJIOMAAN PEAKLIIMOHHOM IOBEPXHOCTH, HAIMYN KaTaIn3aTopa. Posib kaTanu3aTropos B
IPUPOJIE U IPOMBIIIJIEHHOM IIPOU3BoAcTBE. OOpaTUMOCTh peakiuii. XMMHUYECKOe paBHOBECUE U €r0 CMEIIEHHUE M0/ JeHCTBUEM pa3InYHbIX (DAaKTOPOB
(KOHILIEHTpalMs peareHTOB WK IPOAYKTOB PEAKIUH, JaBICHNUE, TEMIIEpaTypa) JUIsl CO3/IaHUsl ONITUMAJIbHBIX YCIIOBUM IMPOTEKAHUS XUMUYECKUX MTPOLIECCOB.
Lucnepcnvie cucmemvl. Ilonamue o konnouoax (3oau, 2eau). Mcmunnvle pacmeopul. Peakiiuy B pacTBOpax 3JIEKTPOJIUTOB. pH pacTBOpa Kak I0Ka3aTeib
KHCIIOTHOCTH CPEBI.

I'uaposns coneil. 3HaueHne ruApon3a B OMOJOrHuecKuX 0OMeHHbIX mporeccax. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/JIE, TPOU3BOICTBEHHBIX
IIpoLIECCaX U KUZHEAEATEIBHOCTH OPraHU3MOB.

CBojicTBa NPOCTHIX BeLeCTB — METAJUIOB IJIaBHBIX U MOOOYHBIX MOATPYI (Me/ib, JK€Ie30) U HEMETAIJIOB: BO0PO/1a, KUCIOPO/1a, TaJIOTEHOB, CEphl, a30Ta,
docdopa, yriaepona, kpemuus. Koppos3ust MeTaymioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU. DNeKmpoau3 pacmeopos u pacniasos.
IIpumenenue s3n1exmponuza 6 nPOMbIUAEHHOCTIU.

XuMus M Ku3Hb

Hayunbie MeTosibl MO3HAaHUA B XUMHH. VicTouHuKN XuMuueckoil uH@opmanuu. [lorck nHpopmaium no Ha3BaHusM, HACHTU(UKATOPAM, CTPYKTYPHBIM
dopmynaM. MoaenrpoBaHue XUMUYECKUX MTPOLECCOB U SABICHUN, XUMUYECKUL AHAIU3 U CUHMe3 KaK METO/Ibl HAYYHOTO ITO3HAHMS.

Xumus u 310poBbe. JlekapcTBa, pepMeHThbI, BUTAMUHBI, TOPMOHBI, MUHEpaIbHbIe BO/bL. [Ipobiembl, cBI3aHHbIE ¢ MPUMEHEHUEM JICKApPCTBEHHBIX MTPENaparos.
Bpennbie npuBbIUKY U (PAKTOPBI, pa3pylIaroline 310poBbe (KypeHue, ynoTpedieHne alkorois, HapkomManus). PanmonansHoe nutanue. [luwegvie 000asKu.
OcHo8bl nuuesol Xumuu.
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XuMUS B MOBCETHEBHOM JKU3HU. Moromue 1 gucTsmume cpeactsa. Cpedcmea 60pbObl ¢ ObImMosbIMU HACEKOMBIMU: penennleHmsl, uncekmuyuowl. CpeacTaa
JMYHON TMTHEeHbI U KocMeTuku. [IpaBuiia OezomacHoi paboThl ¢ €IKUMHU, TOPIOYUMHU M TOKCHYHBIMHU BELIECTBAMH, CPEICTBAMH OBITOBON XUMHH.

XuUMUS U CEJIbCKOE X03sIMCTBO. MUHEpaibHbIe U Oprannyeckue yaoopenus. CpeacTBa 3aiuThl paCTeHUM.

Xumus u sHepretuka. [IpupoaHbie HICTOYHUKH YTeBO10poA0B. [Ipupoanblil u monmyTHBINA HE(TAHOM ra3bl, UX COCTaB U Ucnoyb3oBaHue. CocTaB HE(TH U ee
nepepaborka. Hedrenpoaykrsl. OxkranoBoe uncio 6enzuHa. OxpaHa OKpysKarouiei cpesl npu HedrenepepadoTke U TPAaHCIIOPTHPOBKE HEPTEITPOIYKTOB.
AnpTEpHAaTUBHBIE UCTOUHUKH SHEPTUU.

Xumus B ctpoutenbetBe. Llement. beron. [lon0op onTUManbHBIX CTPOUTEIHHBIX MAaTEPHAIIOB B IPAKTHUECKOM IE€ATEIHHOCTH YeIOBEKa.

XuMmus U 3KoJorusi. XMMHUECKOE 3arpsi3HEHHUE OKPYKarollel cpelibl U ero nocieactus. Oxpana ruapocdepsl, mouBbl, aTMocdepsbl, propsl u hayHbl OT
XUMHUYECKOI'0 3arpsi3HEHUS.

Tunbl pacyeTHbIX 321a4:

Haxoxxnenne MoneKysipHOi (hOpMyIIbl OPraHUYeCcKOro BEHIECTBA 110 €r0 IIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIINX B €r0 COCTAB, WIIH I10
IIPOJYKTaM CrOpaHHsl.

PacueTsr MmaccoBoii 10511 (MAcChl) XUMHUYECKOTO COSAMHEHUS B CMECH.

Pacuersr macchl (00beMa, KOJTMUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJTHO M3 BEIIECTB JaHO B U30BITKE (MMeeT mpuMecH ). PacdyeTsr

MacCcOBOW MJIM 0OBbEMHOM JJOJIM BBIX0/1a IPOAYKTA PEAKIIUN OT TEOPETUUYECKU BO3MOKHOTO.

Pacuets! TemoBoro 3¢ dexra peakuuu.

PacueTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKIIUSX.

Pacuets! Macchl (00beMa, KOTMYECTBA BELIECTBA) MPOYKTA PEAKLIUH, €CIIM OJJHO U3 BEILECTB JJaHO B BUJIE PaCTBOpA C OIpeJIeIEHHOW MaccoBO nomeit
PacTBOPEHHOIO BELIECTBA.

IIpakTnyeckue padorsi:

[TpakTrueckas padota o tTeme «llomydeHue u coOupanue ra3000pa3HbIX BEIIECTBY

[IpakTuueckas pabota no Teme «Perienne sKCrepuMeHTAIbHBIX 3a1a4 1o TeMe «MeTaibhy
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3. Temamuueckoe niaanuposanue

KJ1acc TeMa KonunuecTBo KonnuecTBO KOHTPOJIBHBIX KomnmaecTBo MpakTHUECKHUX IO COEPKaHUI0 paboueit
4acoB IO TEME pabot MIPOTPaMMBI
11 CtpoeHme BemecTBa 15 1 1 mpakTudeckas pabora
XuMHAYEeCKHE PeaKIiui 6
BemectBa u ux cBoiicTBa 7 1 1 mpakTHyeckas pabora
XuMus 1 )KA3Hb 5
[ToBTOpEHHE 1
HToro 3a rox 34 2 2 npaKkTHYecKue padoThl
Y4yeOHo-TeMaTHYeCKOe IVIAHUPOBaHUE YPOKOB xumum 11 kiace

No Tema ypoka DOneMeHTHI coiep)KaHus IIpakTHueckas yactb

ypoka

1 OCHOBHEIE CBEJISHHSI O CTPOSHUH aToMa CoBpeMeHHast MOJIENTb CTPOCHHUS aTOMa. DIIEKTPOHHAS

2 DNEKTPOHHOE CTPOCHUE aTOMOB TJIABHBIX TIOTPYIIIT KoHUrypanus aroma. OcHogHOe U 8030YicOeHHbLe

3 DJIEeKTPOHHOE CTPOEHHE aTOMOB IMOOOYHBIX MOATPYIIIT cocmosanus amomog. Kimaccuduranms XaMAYECKHX

4 [Tepuonuuecknii 3axon .M. Menaeneesa u ctpoeHue 3JIEMEHTOB (8-, P-, d-3nmeMeHThbI). OCOOEHHOCTH CTPOCHHUS

aToMa
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XapakTepucTiKa HOHHOW XUMHUYECKOMN CBSI3U

SHEPTEeTHYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

6 CpaBHEHHE KOBAJICHTHOH MOJISPHON M HETIOJSPHOU CBSI3U Ilepuonuueckas cucrema XuMU4eckux sinemeHTos [[.H.

7 Omnpenenenne METAUTHIECKON M BOJOPOAHON XuMudeckord | MenzaeneeBa. @usndeckuii cmbica [lepruoaudeckoro 3akoHa
CBSI3U H.N. Menneneesa. [[pyunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS

8 3HAKOMCTBO C IOJMMEPAMHU KaK CO CJIOKHBIMU CBOWCTB AJIEMEHTOB U UX COCTUHEHHIA 110 TIEPHOAAM U
XUMUYCCKUMH BEUICCTBAMU, IUPOKO IMMPUMCHICMBIMHA B Irpymnmam. 9J‘IeK’I‘p0HHa}] npupoja XUMUYECKOU CBSI3HU.
COBPEMEHHON TEXHHUKE ONeKTpOOTPUIATENBHOCTh. BUBI XUMHUECKOH CBA3U

9 CpaBHeHue ra3000pasHbIX BELIECTB, IPUMEPLI 1 (xoBasleHTHAsI, MOHHAS, METAJUTMYECKasi, BOAOPOIHAS) 1
XapaKTCPpUCTUKH MEXaHU3MBI ee o0pa3oBanus. Kpucmaniuueckue u

10 3HAKOMCTBO C KUJIKAMH BEIIECTBAMHU, IIPUMEPHI, CBOMCTBA amopuvie sewyecmea. Tunvl KPUCTALIUYECKUX PEULEMOK

11 3HAKOMCTBO C TBEPBIMH BEIIIECTBAMH, IIPUMEPHI CBOMCTBA (amoMHas, MONEKYIAPHAS, UOHHAS, MEMALTUYECKA).

12 Knaccudukaiys TMCIEPCHBIX CHCTEM. 3HAKOMCTBO C 3asucumocms uzuueckux ceolicmes seujecmea om muna

KoJLIon1aMu KPUCMANIUYECKOU PeUEemKU.
[IpranHB MHOTOOOpA3HUs BEIIECTB.

13 N3yuenue cocraBa BelecTBa. AHAIN3 U CUHTES. Hayunsle MeTonbI TO3HAHUS B XUMHH. MOAEIUPOBAHNE
XUMHYECKUX TPOLIECCOB U SBICHUAN, XUMUYECKULI AHATU3 U
cuHme3 KaK METOJIbl HayYHOTO ITO3HAHU

14 Crioco6rnl pazieneHus cMecei

15 [NoBTopenue n 06001IeHNE TeMbl «CTPOCHUE BEIIECTBAY

16 [pakTuueckas padora Ne 1 «[lonydyenue u cooupanue [IpakTuueckas padora Ne 1

ra3000pa3HbIX BEIIECTB)»

17 KonTposnHas padota no teme «CTpoeHne BeliecTBa»

18 Knaccudukaruyss XaMUUECKUX peaKiiuit I'omorennsie u reTeporeHnslie peakiuu. CKOpPOCTh PEaAKITUH,

19 Omnpenenenue CKOPOCTH XUMHUUECKOH peaklny, eé €€ 3aBUCUMOCTbD OT Pa3NINUHBIX (PaKTOPOB: TPUPOJIBI

3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB pearupyronmx BelecTB, KOHIIEHTPAIUN PearupyroInux

20 3HAKOMCTBO € 0OPaTUMOCTBIO XUMHUYECKUX PEaKIINH, BEIIECTB, TEMIIEPATYPHI, IIIOIAIH PEAKIIHOHHON

XUMHYCCKUM PABHOBECHEM MTOBEPXHOCTH, HAJIMYUS KaTanu3aTopa. Ponp kataau3aTopos B

21 PoJib BOJIbI B XUMUYECKHMX PEAKIUAX MPUPOAE U MPOMBIIIJICHHOM Ipou3BoAcTBe. OOpaTUMOCTh

22 3HaKOMCTBO C TUAPOJIN30M, PACCMOTPECHUC PA3JIUNIHBIX peaKHHﬁ. XI/IMI/II{eCKoe PaBHOBECHE U €r0 CMEIICHUE T10]

THIIOB I'MAPOJIN3a, OIPEACICHNE XapaKTEpa CPCAbI JECTBUEM PA3ITUYHBIX (DAKTOPOB (KOHIIEHTPAIHSI PeareHTOB
23 OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIUH HII TIPOIYKTOB PEAKIIHH, JABICHHE, TEMIICPATYpPa) st
24 OKHCITUTETHFHO-BOCCTAHOBUTEIIBHBIE PEAKITUN METAIIJIOB
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25

Koppo3ust MeTaisioB U crocoObl ero 3aMe/IICHUs

CO3JJaHHus OIITUMAJIBHBIX yCHOBI/Iﬁ IMPOTEKAHUA XUMHYCCKUX

26 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUN HEMETAIJIOB | IIPOLIECCOB. Jucnepchulie cucmemsi. [lonamue o koinoudax

27 DIEKTPOIH3 PaCIIaBOB COJIEH (30u, eenu). Ucmunuvie pacmeopul. Peakiyu B pacTBopax

28 DEKTPOJIU3 BOJIHBIX PACTBOPOB COJEH 3IEKTPOIUTOB. pH pacTBOpa Kak MoKa3aTeslb KUCIOTHOCTU
CPEIBL.
I'mapomms coneit. 3HaueHne TUAPOIH3a B OMOIOTHICCKUX
o0OMeHHBIX mporeccax. OKHUCIUTETPHO-BOCCTAHOBUTEBHEIE
peakIu B MpUpoJie, MPOU3BOCTBEHHBIX MPOIIECCax U
JKU3HEIEATETbHOCTH OPTaHU3MOB.

29 [IpakTuueckas padora Ne2 «PereHne sxCriepuMeHTaTbHBIX [IpakTuueckas padora No2

3a7a4 no teme «MeTajlib»
30 Koutpoannasi pagora no reme «BemecTBa u ux
cBolicTBa»

31 HayuHbie MeTOIpI TO3HAHUS B XUMUAU Hayunsie MeTo1p1 TO3HAHUS B XUMUU. VICTOUHNKH
xummdeckoit napopmaruu. [lonck nadopmanmu mo
Ha3BaHUAM, UIEHTUPUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM.
MoaenupoBaHU€ XUMHYECKUX MIPOLIECCOB U SIBJIICHUA,
XUMUYECKUU aHATU3 U CUHMe3 KaK METOJIbI HAyqHOTO
MTO3HAHUS

32 XHUMHA B IOBCEIHEBHON KU3HA Moroinue u gucTsmue cpeacrsa. Cpedcmea 6opvob ¢
OBIMOBLIMU HACEKOMBIMU. PENeLIeHMbl, UHCEKMUYUODL.
CpencTBa TMYHOM rUrueHbl U KocMeTuku. [IpaBuna
0e30macHoi paboThI C €AKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEICTBAMU OBITOBON XHMHUH.

33 XUMUA U CEIIbCKOE X035UCTBO MuHepanbHbIe U Opranndeckue yaooperus. Cpencrta
3aIUTHl PACTECHHHA

34 XuMHS ¥ CTPOUTEINHCTBO Lement. beron. [TonGop onTUManbHBIX CTPOUTEINHHBIX

MaTepHrajioB B HpaKTI/I‘leCKOﬁ JACATCIBHOCTH YCJIIOBCKA
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