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1. TACITOPT ITPOI'PAMMBI YYEBHOM JACIHUITINHBI
«XUMMHUSA»

1. O0mas xapakrepucTHKa padoueil mporpaMMsbl 001Ie00pPa30BATEJbHON IMCIHUIIIHHBI
«XumMusi»

1.1. MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHO#H mNpodeccHOHATbHONH 00pa3oBaTeibHOI
NMPOrpamMMbl

Pabouas mporpamma o01ieo00pa3oBaTenbHON AUCHHUILTUHBI «XUMHEs» siBIsieTcs yacThio [TIICC3
B cootBerctBUM ¢ DPI'OC mo cnenumansHoctd 09.02.07 MHbopManMoHHBIE CHCTEMBI U
pOrpaMMHUpPOBAHUE.

OO1eo0pa3oBarebHas AUCHUIUINHA «XHUMHUs» BXOIHUT B 0OLICOOpA30BATEIbHYIO MOATOTOBKY U
OTHOCHUTCSI K 0a30BbIM YUEOHBIM MPEIMETaM.

1.2. e 1 muIaHUpYeMble Pe3yJIbTAThl 0CBOECHHS THCIIHIIJIHHBI:
1.2.1. Heab u 3agaun 0011eo0pa3oBaTeIbHON JUCIHIIINHBI

Copep:xanue mporpaMMbl 00111€00pa30BaTENIbHON TUCUUIUIMHBI « XUMHUS» HAPABICHO
Ha JOCTW)KEHUE CIEAYIONINX 1esaeH u 3a1a4:
DopMUPOBAHKE Y CTYJACHTOB MPEJICTABICHUS O XUMUYECKOM COCTABIISIONIEH €CTECTBEHHO-

HAYYHON KapTUHBI MUpPa KaK OCHOBBI MPUHATHUS PEIICHUH B )KM3HEHHBIX M MPOU3BOJACTBEHHBIX
CHUTYyAaIHsIX, OTBETCTBEHHOI'O TIOBECHHUS B TIPUPOAHOI cperie.

3agauM AUCHMNJIMHBI:
- chopMupoBaTH MOHUMAHKUE 3aKOHOMEPHOCTEN MPOTEKAHUS XMMUYECKHX MPOIIECCOB U SIBICHHM
B OKpyXarmoumel cpexe, LEJIOCTHOM HAay4yHOM  KapTHHBl MHUpa, B3aUMOCBSI3H U
B3aMMO3aBHCHUMOCTH €CTECTBECHHBIX HAaYK;
- pa3BUTh YMEHUS COCTABIATH (POPMYJIBI HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB, YPaBHEHUS
XMMHUYECKHX peaKUuil, OOBSICHATh MX CMBICI, MHTEPIPETHPOBATH PE3yJIbTaThl XUMHUYECKUX
9KCHEPUMEHTOB,
- cpopMHpOBaTh HABBIKM MPOBEACHUS MPOCTEUIINX XHUMHYECKHX OSKCIECPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJNIOZICHHEM TMpaBWwil O€30MacHOro oOpalleHus ¢ BEIIeCTBaMH U
71a00paTOpHBIM 000PYIOBaHUEM;
- pa3BUTh YMEHHUS HCIIOJIB30BaTh HMH(OPMAIMIO XWMHYECKOTO XapakTepa W3 pa3IMyHbIX
UCTOYHUKOB,;
- copMHpOBaTh YMEHHUSI IMPOTHO3UPOBATH IMOCIEACTBUS CBOECH NEATEIBHOCTH M XUMHUYECKUX
IPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IPOLIECCOB;
- chopMupoBaTh MOHUMAHNE 3HAYUMOCTU JOCTHXKEHUH XMMHUYECKONW HAyKH U TEXHOJOTHH IS
pa3BUTHS COIMATIBHON U IPOU3BOICTBEHHOM cep.

1.2.2. IInanupyemble pe3yabTaTbl OCBOCHHSI 0011e00pa30BaTeNIbHON IUCHUILIUHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Coneprkanne 001eo00pa3oBaTeIbHON NUCIUIUIMHBI « XUMHUS» HAMPaBICHO HA TOCTH)KCHHE BCEX

nuyHOCTHBIX (manee — JIP), meranpeamernbix (maiee — MP) m mpeamerssix (manee — IIP)
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pe3yabTaTtoB o0ydeHus1, permameHTHpoBaHHBIX @I'OC COO u ¢ y4eToM mpUMEpPHOM OCHOBHOM

o0Opa3oBaTenbHO# mporpamMmoit cpeaHero obmiero oopazosanus (IIOOIT COO).

JIMYHOCTHBIE pe3yJbTaThbl 0OCBOCHUA J0/I’KHBI OTPAKATL:

- TOTOBHOCTb M CIIOCOOHOCTh OOYYaromIuxcsi PyKOBOICTBOBAThCA C(HOPMUPOBAHHOM
BHYTPEHHEN TMO3UMUMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTALMM, MO3UTHUBHBIX
BHYTPEHHUX yOEXKICHMI, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IICHHOCTSIM POCCHUCKOTO
oOmiecTBa, paclIMpeHHe XU3HEHHOTO OMBITa U OIbITa JESTENLHOCTH B IMpOIEcCe peaau3alun
OCHOBHBIX HaIlpaBJICHUN BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’XJAAHCKOr0 BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3UIMM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 00IIECTBa;

OCO3HAaHHWE CBOMX KOHCTUTYLMOHHBIX IpaB M OO0S3aHHOCTEH, yBaKEHHE 3aKOHA U
MIPaBOMNOPSJIKA;

NPUHATHE TPAAUIMOHHBIX HAI[MOHAIBHBIX, OOIICUETOBEUECKUX T'YMaHUCTHYECKUX H
JIEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh IPOTHUBOCTOATH HWJEOJOTUU HKCTPEMHU3Ma, HalHMOHAINW3Ma, KceHohoOuu,
JUCKPUMHHAIIUY TI0 COLMATIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIUOHAJIBLHBIM IIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B HHTEpEcax Tpa)KTaHCKOro OOIIeCTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHWU B 00111€00pa30BaTebHON OpraHU3aluy U JETCKO-IOHOIIECKUX
OpraHu3anusx;

YMEHHUE B3aUMOJCHCTBOBATh C COLMAIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

NATPHOTHYECKOr0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUUCKON IPaKTAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBOKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K T'OCYJAPCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M IPUPOJHOMY
HacJeluio, MaMsATHUKAM, TpaauuusM HaponoB Poccuu, noctumxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

uzeitHas yoexIeHHOCTb, TOTOBHOCTb K CIy>KE€HUIO U 3amure OtedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0O HApOa;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHWBATh CHUTYAIUIO0 M MPUHUMATh OCO3HAHHBIC PEHICHUS, OPUECHTUPYSICH
HAa MOPaJIbHO-HPABCTBEHHBIC HOPMEBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM U (WJIM) APYTUM YJIEHAM CEMbH, CO3JJaHUIO0
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTENM CEMEWHOW >XU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccnu;

ICTETHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOEe OTHOILIECHHE K MHUPY, BKIIOYAs 3CTETHUKY ObITa, HAYYHOIO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

CIOCOOHOCTH BOCTIPUHUMATH Pa3IMYHbIC BUJIBI HCKYCCTBA, TPATUIIUU U TBOPUYECTBO CBOETO
U IPYyTUX HapOJOB, OIIYIIATh SMOIIMOHAIBHOE BO3CHCTBHE HCKYCCTBA;

yOEKIEHHOCTh B 3HAUMMOCTH ISl JIMYHOCTU U OOIIECTBA OTEYECTBEHHOIO U MHUPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX TPAIAUILIUN U HAPOTHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPDQKEHUIO B PAa3HBIX BHUAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPUECKON JIMUHOCTH;

(usnyecKoro BOCMTAHMS:

chOpPMUPOBAHHOCTh 3J0POBOTO H  Oe3omacHOro oOpa3a JKHU3HH, OTBETCTBEHHOTO
OTHONICHHS K CBOEMY 3/I0POBBIO;

noTpeOHOCT, B (PU3MYECKOM  COBEPLICHCTBOBAHMM,  3aHITHSIX  CIHOPTUBHO-
037I0POBUTEIHLHON JEATENbHOCTbIO;

AKTUBHOE HEMPUATHE BPEIHBIX MPUBBIYEK U UHBIX ()OPM MPUYUHEHUS Bpeaa PU3NIECKOMY
U TICHXUYECKOMY 3]I0POBBIO;

TPYAOBOT0 BOCTIMTAHMSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K aKTUBHOU JESITETFHOCTH TEXHOJIOTUIECKOU U COIMATBHON HAMIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATEIHHO  BBITIOJNHATH  TaKyIO
NeSITeNIbHOCTD;

UHTEpEC K pa3nyHbIM cdepaM NpodeCcCHOHATBLHOM JesTebHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIIel mpodeccun U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOPA30BaHMIO HA MPOTSHKECHUM BCEi
KU3HU;

IKOJIOTHYECKOr0 BOCTIMTAHUA:

c(OPMUPOBAHHOCTh  JKOJIOTHUECKON KYJIbTYphl, TOHUMAHHWE BIHMSHHUS COLMAIBHO-

9KOHOMHYCCKUX MPOLECCOB Ha COCTOSAHUC HpHpO,Z[HOﬁ u COHH&HBHOﬁ Cpcabl, OCO3HAHUC
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I00aTBHOTO XapaKTepa HKOJOTHYECKUX TTPOOIIeM;

IJIJAHUPOBAHUE M OCYLICCTBICHUE JIEUCTBUM B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUI, IPUHOCSIINX BPEI OKPYKAOLIEH CpEE;

yMEHUe MIPOTHO3UPOBATH HeOIaronpusITHbIE 3KOJIOTUYECKHE ITOCJIEICTBUS
MPEAIPUHUMAEMBIX JIEHUCTBUM, TPEAOTBPALIATh UX;

pacUIMpEHHE OMbITa AESITEIIbHOCTUA SKOJIOTUYECKON HAINPaBICHHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOH TMPAKTUKH, OCHOBAHHOTO Ha JUAIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM W YATATEIBCKOW KYJIbTYpbl KAK CPEACTBA B3aUMOIECHCTBUS
MEXIY JIOJIbMH U ITIO3HAHUS MUDA;

OCO3HaHUE LIEHHOCTH HAy4YHOW NEATENbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAJIBHO U B TPYMIIE.

MeTanpeaMeTHble Ppe3yJbTaThbl OCBOSCHHUS OCHOBHOM 00Opa30BaTEIbHON MPOTPaMMBbI
JIOJKHBI OTpaX<aTh:

OBjaieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MMO3HABATEIbHBIMHU AeHCTBUSMMU:

a) 0a30BbIe JIOTHYECKHE IeHCTBHA:

CaMOCTOSITENTbHO (OPMYJIUPOBATh U aAKTyalIM3UpPOBaTh NpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIA NMPU3HAK WM OCHOBAHUS ISl CPAaBHEHUS, KJIaCCU(DUKAIINH
1 000011eHNS;

ONpPEIEIATh UEIH IEATEIbHOCTH, 3a1aBaTh [1ApaMETPbl U KPUTEPUN UX [OCTUKEHWST;

BBISIBJIATh 3aKOHOMEPHOCTH U ITPOTUBOPEYUS B PACCMATPUBAEMBIX SBICHUSX;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OIICHUBATH COOTBETCTBUE PE3YJbTATOB LEISM,
OIICHUBATb PUCKH MOCJIEACTBUHN ACSITEIBHOCTH;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOo0IIeM;

0) 0a3oBbBIe HCCIEN0BATEIbCKHE IeHCTBHS:

BIIA/ICTh HaBBIKAMHU y4eOHO-MCCIICOBATEILCKON M TMPOCKTHOW MESTEIBHOCTH, HAaBBIKAMU
paspelnieHus mpoodieM;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB  pEellIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METO/I0B ITO3HAHUS;

OBJIAJICHUE BUJAMHU JESATEIBLHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €ro MHTEpIIpETaluHu,

npeoOpa3oBaHUI0 W MPUMEHEHHMIO B DPA3IUYHBIX Y4YeOHBIX CHUTyalUsX, B TOM 4YHCIE NpHU
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CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

dbopMUpOBaHHE HAYYHOTO THIA MBIIUICHHUS, BIAJCHUE HAyYHOH TEPMHHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSAMH U METO/IaMHU;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJladyd B OOpa30BATCIBHOU IEATEIHLHOCTH H
KU3HEHHBIX CUTYaIIHsX;

BBISIBIIAT [TPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJM3UpPOBATh 3a/ady, BBIJBUTaTh
TUIOTE3Y €€ peUIeHHs, HAaXOIWUTh apryMEHTHl MJisl JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHU,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh MMOTyYCHHBIC B XOJI€ PEUICHHUS 33]]a4l PE3yJIbTaThl, KPUHTUIECKU OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETECHHBIN OIIBIT;

pa3padarbIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM aHaIN3a MMEIOIIMXCS MaTepUATbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

OCYIIECTBIIATH IIeJICHANpPABICHHBIA MOUCK IEPEHOCAa CPEICTB U CIOCOOOB NEHCTBUS B
po(hecCHOHATBLHYIO CPEeay;

yMETh TEPCHOCHTHh 3HAaHWS B  ITIO3HABATEIILHYID W  NPAaKTHYECKYyl  00JacTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MTPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3aJ1a4H, Oy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS;

B) pa6oTa ¢ uHopmanmeii:

BJIAJICTh HABBIKAMHM TOJy4YCHUS HWHPOPMALMH M3 HUCTOYHHKOB pAa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYILECTBIISATh MOUCK, aHAIU3, CHUCTEMATU3ALMI0 M HUHTEPIPETALHUIO
UHOPMAIIAN PA3IMYHBIX BUJIOB U (POPM IMPEIICTABICHHS;

CO3lIaBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ yueToM Ha3Ha4YeHUs WH(POPMAIMU U LIETEBOI
ayJIMTOPUH, BBIOUPAs ONTHUMAILHYIO (JOPMY MPEACTABICHUS U BH3yallU3alliu;

OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh MH(OPMAIMH, €€ COOTBETCTBHE NPABOBHIM H
MOpPaJIbHO-ITHYECKIM HOpMaM;

UCTIOJB30BaTh CPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pEelIeHNH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

BJaJeTh HAaBBIKAMH pAClO3HABaHUS W 3alMThl  HH(OpMaIuu, WHPOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBnaueHne YHUBEpPCAAbHBIMA KOMMYHUKATUBHBIMHU JEeHCTBUSIMM:



a) o0lIeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax ®KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, MOHMMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKN KOHQIUKTHBIX CUTYallui U CMSATYaTh KOH(IUKTHI;

BJIQ/IETh PA3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOICHCTBUS;

apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(MIMKTHBIC CUTYAIINH;

Pa3BEpHYTO M JIOTMYHO M3JlaraThb CBOIO TOYKY 3pPEHHUSI C HCIIOJIB30BAHUEM S3bIKOBBIX
CPENCTB;

0) coBMecTHasl 1eiTeJIbHOCTh:

MMOHUMATh U UCTIOJIB30BaTh IPEUMYIIECTBA KOMAHHON ¥ HHIUBUYalTbHOU PabOTHI;

BEIOMpATh TEMATHKy U METOJbI COBMECTHBIX NEHCTBUU C y4eTOM OOIIMX HHTEPECOB, W
BO3MOKHOCTEHN KaKJOr0 4I€HA KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OpPraHW30BBIBATh W KOOPJAWHHUPOBAThH
JIEUCTBUA II0 €€ JOCTMKEHHIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENEISITh POJIU C YYETOM
MHEHUH YYaCTHHKOB 00CYX/IaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHHMBATh KaueCTBO CBOEro BKJAJa U KaXKIOr0 y4acCTHHKA KOMaHIbl B OOIIMIl pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh WJEU C MO3UWLHUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;

KOOpJIUHUPOBAaTh U BBHINOJHATH pPaOOTy B YCIOBHUSIX pPEAIbHOIO, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

OCYLIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE TIIOBEICHHE B PA3IUYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITUATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMMU:

a) caMoOpraHu3amusi:

CaMOCTOSITENTLHO OCYIIECTBIISATh TO3HABATEIBHYIO JCSITEILHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYyIHUPOBAaTH COOCTBEHHBIE 3aJauyd B O0Opa30BaTENBbHON JAESITETLHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PElIeHUs] MPOOJIEMbl C YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTCHUN;

JIaBaTh OLEHKY HOBBIM CUTYAIIHUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHI;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OILICHUBATH MIPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYIULIMH B Pa3HBIX 00JacTAX
8



3HAHMH, TOCTOSHHO TMOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTUBBI B JESTEIBHOCTb, OLICHHUBATh
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIBHON pedieKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIA
Y MBICIIUTENbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

MCIOJIb30BaTh MTPUEMBI pe(hJICKCUU ISl OLICHKH CUTYAaIllH, BEIOOpa BEPHOTO PEICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHUKECHHUIO;

B) IMOLMOHAJbHBII HHTEJVIEKT, Mpeanoaraomui c)opMHUpPOBAHHOCTD:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATLHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOH SMOIMOHATBHOMU C(hepbl, OBITh YBEPEHHBIM B ce0e;

caMoperyJIMpOBaHMUs, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaThCS K SMOIMOHAIbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIOMIEH CTpeMJICHHWE K JOCTHKEHHMIO IIeJIM U YCHeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE J€HCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
VYUTHIBATh €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTH BBICTPaMBAaTh OTHOIICHUS C JAPYTUMHU
JIOJbMH, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3peliaTb KOH(IUKTHI;

r) IpUHATHE ce0sl U APYTUX JIIOAei:

MIPUHUMATH ce0sl, MIOHUMAas CBOU HEJAOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI W apryMEHTbl JpYrux JIOoJed TMpH aHaIW3e pe3yJbTaToB
NEeSITEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJICH HA OMIHOKH;

Pa3BUBATH CIIOCOOHOCTH MOHUMATh MUDP C IO3UIUU APYTOT0O YCIOBCKA.

[To yuebHOMY mpeamery "Xumusa" (0a30BbIi ypOBEHb) TpeOOBaHMSI K TMPEIMETHBIM
pe3ynbpTaraM OCBOEHUs 6a30BOT0 Kypca XUMHH JIOJIKHBI OTPAXKATh:

1) c(hOpMUPOBAHHOCTH MPEICTABICHUN: 0 XUMHYECKON COCTaBJIAIOLLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUM SIBICHUN NPUPOABI, B
(GOpMUPOBAHUM MBIIUICHUSI W KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOIUMOM I PEUICHUS MPAKTUYSCKUX 33a7a9 ¥ SKOJOTHIECKH 0O0CHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JI0pPOBBIO U MIPUPOIHOI cpee;

2) BIAJEHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroline
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MOHATUS (XMMHYECKUH DIIEMEHT, aTOM, 3JIEKTpOHHas 000J0uYka aroma, S-, p-, d-dJIEKTpOHHBIC
opOUTaTM aTOMOB, HWOH, MOJIEKyJla, BAJICHTHOCTh, OJJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasi CBSI3b, MOJIb, MOJISIpHASI MAacca, MOJISIPHBINA 00BEM, YIIIepOIHBIN CKENeT,
GyHKIIMOHATBHAS TPYyMIA, paguKai, HU30MepHs, U30MEepbl, TOMOJOTHUYECKUN psif, TOMOJIOTH,
YTIEBOIOPOABI, KUCIOPO- U a30TCOJAEPIKAIINE COSTUHEHNU S, OMOIOTMYeCKH aKTUBHBIC BEIIECTBA
(YrmeBoibl, >KUpbI, OCTKH), MOHOMED, TMOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHBIC
COCMHEHMS, KPUCTANIMYECKAs PpEIIeTKA, THUIbl XUMHUYECKUX PpPEAKUHUN (OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC, AK30- W DJHAOTEPMHUYECKHUE, PEAKIIMH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JIFCCOITHAITHS, OKHCITUTENb,
BOCCTAHOBUTEb, CKOPOCTh XMMUYECKON pEaKINi, XUMUYECKOE PAaBHOBECUE), TEOPUH U 3aKOHBI
(Teopuss XUMHYECKOI'O CTpOeHusl opraHuueckux BemectB A.M. bByrtnepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, mnepuoanueckuii 3akoH .M. MenneneeBa, 3akoH
COXPAaHEHUS MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3BIK XUMHUHU, (HAKTOIOTHUECKUE
CBEJICHHWS O CBOWCTBAaX, COCTaBe, MOJYYCHHHU K OE€30MaCHOM WCIOJb30BAaHUN BaKHEHIIIHMX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JCATEIHPHOCTH YETIOBEKA;

3) chOopMHUPOBAHHOCTH, YMEHUN BBIABIATH XapaKTepHble MPU3HAKHM U B3aUMOCBSI3b
U3YYCHHBIX TOHSATHM, MPUMEHSTh COOTBETCTBYIOLIUE TOHATUS MpPHU OMHCAHUM CTPOEHUS U
CBOMCTB HEOPraHUYECKNX U OPraHUYECKUX BEIIECTB U WX MPEBPAIllEHUH; BbISBISTH B3aUMOCBSI3b
XUMHYECKMX 3HAHUH C TOHATUSIMH U TPEJCTABICHUSMU JAPYTUX €CTECTBEHHOHAYUHBIX
PEIMETOB;

4) chopMHpOBAaHHOCTH YMEHUI HCIOIH30BAaTh HAMMEHOBAHHUS XUMUYECKUX COCAMHCHMIA
MEXIYHAPOJAHOTO COI03a TEOPETUYECKOW W TPHUKIAAHOW XUMHUHW W TPUBHAIBHBIC Ha3BaHUS
BOKHEUIIINX BEUIECTB (3TUIJICH, alleTHJICH, TIMIIEpUH, (peHo, hopMalibieTu, YKCyCHas KUCIIOTa,
[JIMUMH, YTrapHbId Ta3, YIVIEKUCIBIA Ta3, AMMHUAK, TlalleHas W3BECTh, HETAllICHash W3BECTb,
NUTHbEBAsE COAA U JIPYTHX), COCTABIATH (DOPMYIIBI HEOPraHMUECKUX U OPraHUYECKHX BEIECTB,
ypaBHeHI/IH XUMHNYCCKUX peaxunﬁ, O6’b$ICH$ITb X CMBICI, HOI[TBep)KI[aTB xapaKTeprle
XUMHNYCCKUC CBOﬁCTBa BCIICCTB COOTBGTCTByIOH_II/IMI/I 3KCHepI/IMeHTaMI/I " 3aIIUCsIMU ypaBHeHHﬁ
XUMHYECKHUX PEAKIUN;

5) chOpMHPOBAaHHOCTh yMEHHH  yCTAaHABIWBATh  MPUHAUICKHOCTh  HM3YYCHHBIX
HEOPTraHUYECKUX M OPTaHMYECKUX BEIIECTB K OMPENIEIECHHBIM KJIaccaM U TpyIIiaM COEIMHEHH,
XapaKTEepPU30BaTh MX COCTaB W BAXKHEWINIME CBOWCTBA; OMPEIEIATh BHUJIIBI XUMHYECKUX CBS3CH
(koBajicHTHasl, WOHHAs, METAJUIMYECKasl, BOJOPOJHAS), THIIBI KPUCTAUIMUYECKUX PEHIETOK
BEIIECTB; KIACCH(PHUIIUPOBATH XUMHUYECKHE PCAKIINH;

6) BIaicHMEe OCHOBHBIMHU METOJIaMU HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUUYCCKUX SBICHHUI
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

7) chopMHUpPOBAaHHOCTHP YMEHHH NPOBOJIUTH pacueThl MO XUMHUYECKHM ¢dopMmyiaM u
YpaBHEHHUSM  XUMHUYECKHMX  peakuuid ¢  HCHOJIb30BaHUEM  (U3NYECKUX  BEIIWYMH,
XapaKTepU3YIOUIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl, 0oO0beMa (HOpMaJbHBIE
yCIIOBUS) Ta30B, KOJWYECTBA BEILECTBA; HMCIOJb30BaTh CHUCTEMHBIE XMMHYECKHE 3HAHUS JUIS
OPUHATHS PEUIeHU B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMHU M HX
MMPUMCHCHUCM;
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8) chopMUPOBAaHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJHATH XUMHUECKUI IKCHEPUMEHT
(mpeBpallieHusl OpraHN4YeCKUX BEIIECTB NP HAarpEBAaHUM, NOJyUYEHUE STHIIEHA U U3yUEHHUE €TI0
CBOMCTB, KaueCTBEHHBIE PEAKLUMU Ha aJbACTUIbI, KpaxXMall, YKCYCHYIO KHCJIOTY; JAEHaTypauus
OENKOB MpPU HArpeBaHUM, IIBETHHIC PEaKIUU OEJIKOB; MPOBOJIUTH PEAKLUU HOHHOTO OOMEHa,
OTIpeNeNIATh Cpely BOJHBIX PAcTBOPOB, KAaUECTBEHHBIC PEAKLUMU Ha Cyibdar-, KapOOHAT- H
XJIOPUJI-aHUOHBI, HAa KAaTHOH AaMMOHHS; pellaTh OSKCIEpUMEHTAIbHBIE 3a/aydl 10 TeMaM
"Mertamiel" u "Hemeramnsl') B COOTBETCTBHUM C TpPaBWJIAMH TEXHUKH O€30MACHOCTH IIPH
oOpallleHuu ¢ BellecTBaMH U JaOOPAaTOPHBIM O000PYJOBAaHHMEM; MPEIACTABIATH pPE3YJIbTaThI
XUMHYECKOTO SKCIeprMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakUuil Hu
(GbopMyIHpOBaTH BBIBOBI HA OCHOBE ATHX PE3yJIbTAaTOB;

9) chopMHPOBAaHHOCTH YMEHHS aHAIM3UPOBATH XUMHUECKYIO MH(OPMAIIHIO, MTOTyYaeMyto
13 pa3HBIX UICTOYHUKOB (CPEACTB MacCcOBOM MHGOpMaIH, ceTh IHTEpHET U apyrue);

10) chopMupoBaHHOCTH YMEHHH COONIONATHh IMpaBHJA 3KOJOTMYECKH LIEJIeCO00pa3HOro
IIOBEJICHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEISAX COXPAHEHMsI CBOETO 3JI0POBbsSl U
OKpYyXarollel NMPUPOAHON CPEIbl; YUUTHIBATh ONACHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBI
OIIPECIICHHBIX BEIIECTB, IOHUMAsl CMBICII TIOKAa3aTels IPEAEIbHON JOYCTUMON KOHIIEHTPALUY;

11) st 0O6y4daronuxcsi ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbsI: C(POPMUPOBAHHOCTD
YMEHHUSI TPUMEHSTh 3HAHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJAX IIO3HAHMUSA BEIIECTB H
XUMHUYECKHUX SIBIICHUM;

12) nansa ciuembIX M CHA0OBUIAIIMX OOy4aromMXCs: C(HOPMHUPOBAHHOCTD YMEHUS
UCIIOJIb30BaTh pelibe(HO TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiiis i 3anucu XuMHUYecKuX

dopmyr.

Ocoboe 3HaueHue y4eOHBIH NpeaMeT «XUMHUS» UMeeT MpH (POPMUPOBAHUH U PA3BUTUU
00X KOMIIETEHIINH.

B pesynprate ocBOCHHS 00111€00pa30BaTEIHHOTO y4€OHOTO TMpeaMera O0ydaroIIHics
JIOJDKEH 3HATh U YMETh:
OK 01. Bei6upats criocoOsI pemieHus 3a1a4 npodecCuOHaTbHON AeTEIbHOCTH TIPUMEHUTEIIBHO
K Pa3JIMYHBIM KOHTEKCTaM;
OK 02. MHcrnosnb3oBaTb COBpPEMEHHBIE CpEICTBAa IIOMCKA, AaHaJIW3a W HWHTEpPIpETaluu

uHpopManuu, 1 UHPOPMALMOHHBIE TEXHOJOTUU JUIS BBIIOJHEHHUS 3a]1ad NpodeccHoHaIbHOM
NeATENbHOCTH;

OK 04. DddhexTnBHO B3aMOIeICTBOBATh M padOTaTh B KOJUICKTHBE M KOMaH/IE;

OK 07. CopelicTBOBaTh COXPAHEHUIO OKPY’KAIOIIEH Cpebl, pPecypcocOepexeHNI0, TPUMEHSTh
3HaHUS 00 W3MEHEHHMH KJIMMaTa, NPUHLIUIB OepeXIMBOIO MPOU3BOACTBA, 3()(HEKTUBHO

JIEUCTBOBATh B YPE3BbIYAMHBIX CUTYALIHSX.
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Koa m
HAUMEHOBaHMeE
(popmupyembIx
KOMIIeTeHIIUii

IlnanupyeMble pe3yJabTaThl 0CBOCHHS THCIUIIIHHBI

Oomue

JAucuunimHapHbie

OK 01.
Bri6upath
CIoCco0bI
pemeHust  3aaa4
npodeccuoHab
HOM
ACATCIIbHOCTU
PUMEHHUTEITHHO
K Ppa3iInIHbIM
KOHTEKCTaM;

B yacTu TPpy10BOTr0 BOCIUTAHUS:

- TOTOBHOCTh K TpPYIdy, OCO3HAHHE
LIEHHOCTH MacTepCTBa, TPYIOJI00HE;

- TOTOBHOCTb K AKTHUBHOH NE€ATEIbHOCTH
TEXHOJIOTHYECCKOM Hu COIIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATH, TUTAHUPOBATH u
CaMOCTOSATENIbHO  BBITIOJHATH  TaKylO
JIEATEIIbHOCTD;

- HHTEpeC K pasnuyHeiM  chepam
npodecCHoHALHOM IS TEIILHOCTH,
OBiaaenue YHHBEPCAJIbLHbIMH
Y4eOHbIMH MO3HABATEJIbHBIMHI
JeHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHeE TeHCTBUS:

- CaMOCTOSTENbHO (OpMYyJIMpPOBaTH |
aKTyaJIM3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIN MPHU3HAK
HIIH OCHOBAHHS IS CpaBHEHUS,
KIaccupuKauu U 0000IICHHUS,

- ompenmenATh  IENH  JeATEIbHOCTH,
3a/laBaTh TMapaMeTpbl WU KPUTEPUU KX
JIOCTHIKEHMS,

- BBISIBJISITD 3aKOHOMEPHOCTH u
MPOTHBOPEUYUS B paccMaTpUBaEMbIX
SIBJICHUSIX

- BHOCHTb KOPPEKTHBHI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
LETsIM, OIIEHWBATh PHUCKH IOCIIEICTBHI
JeITEIbHOCTH;

- pa3BHBaTh KPEATHMBHOE MBIIUJICHUE MPHU
peIIeHUH KU3HECHHBIX MPOOJIeM

0) 0a3oBbIe HCCIIEeI0BATEIbCKHE
nelcTBHA:

- BJIAACTH HaBbIKAMNU y‘-I€6HO-
HUCCIIEI0BATENbCKOU u MPOEKTHOM
ACATCIIbHOCTH, HaBbBIKAMNU paspemeHmI
npo0iem;

- BBISAIBJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC
CBSA3M W  aAKTyaJu3UpoBaTh  3ajauy,
BBIABUT'aThb I‘I/IHOT€3y cc peH_IeHI/IH,

HaxOJIUTh apryMEHTHI JUJIsl JOKa3aTelIbCTBa
CBOUX YTBEPKICHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PELLICHHUS;

- BJIQJICTh CHUCTEMOM XHMMHWYECKHX 3HAHHUU,
KOTOpas BKJIIOYAE€T: OCHOBOIIOJArarolimne
MOHATUS (XMMHYSCKHH DJIEMEHT, aToM,
JJIEKTpOHHAs 000J0YKa aroma, s-, p-, d-
JNIEKTPOHHBIE OpOUTATU  aTOMOB, HOH,
MOJIEKyJa, BaJICHTHOCTD,
31EKTPOOTPULIATEIHLHOCTD, CTEIEeHb
OKHUCIICHHS, XHMHYECKas CBA3b, MOIJIb,
MOJIIpHAsT Macca, MOISIPHBIA  O0BEM,
YIJIGPOMHBIA  CKeNeT, (yHKIHOHAIbHAsS
rpymmna, paaukal, HW30MEpHUs, H30MEDHI,
TOMOJIOTHYECKUI pan, TOMOJIOTH,
YIJIEBOJOPOIBL, KHCIIOPO/I- u
a30TcoJepKaIue COCIUHCHHS,
OMOJIOTHYECKU AKTHBHBIC BellleCTBa
(yrneBompl, OKHpbI, O€IKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BCHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHCHMS,
KpUCTaJUTMYeCKast penieTka, THIIBI
XUMHYECKUX  peakiui  (OKUCIUTEIbHO-
BOCCTaHOBHTEJIbHEIE, 9K30-U
SHJIOTEPMUYECKUE, peakuuu HOHHOTO
oOMeHa), pacTBop, DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTAYECKAS
JIACCOIAITNS, OKHUCIIUTEIIb,
BOCCTAaHOBUTEIb, CKOPOCTb XHUMHUYECKOU
peaKkini, XUMUYECKOE PaBHOBECHE), TEOPUU
U 3aKOHBI (T€OPHUsT XMMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. Bbytieposa,
TEOpHUs DJIEKTPOIUTUYECKON TUCCOLMAINH,
nepuoanueckuii 3akon .M. MeHnneneena,
3aKO0H COXpaHeHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUNA  SI3BIK
XUMHH, (AKTOJIOTMYECKHUE CBEIEHUS O
CBOMCTBAX, COCTaBe, MOJTy4YEeHU U u
0€30IIaCHOM HCIIOJIb30BAHUM BaKHEHUIIIHX
HEOPraHWYECKUX W OPraHUYECKUX BEILECTB
B OBITY WM MPAKTUYECKON AESITETHLHOCTU
YeJIOBCKA;

- YMETb BBISBJISTH XapaKTepHbIE MPU3HAKH U
B3aHMOCBS3b W3y4YEHHBIX MMOHSITHH,
MIPUMEHATH COOTBETCTBYIOIINE MOHITHUS MIPU
OITMCAaHUH CTPOECHUSA u CBOMCTB
HEOPraHUYeCKNX U OPraHMYECKUX BEIIECTB
Y WX TPEBpAICHUI; BBISBIATh B3aUMOCBS3b

- aHAIM3UPOBATh TMOJTYYCHHBIE B XOJ€ | XUMUYECKUX 3HAHUM C TOHATUSIMU U
pelieHus 3a1a4n pe3yNbTaThl, | MPEICTaBICHUSIMH JIPYTUX
KPUTHYECKH OIICHUBATh UX | €CTECTBEHHOHAYYHBIX MPEIMETOB;
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JOCTOBEPHOCTb,
M3MEHEHHE B HOBBIX YCJIOBHSIX;

yMETh  TEPEHOCUTh  3HAaHUSA B
M03HABATEJIbHYIO u
00JIaCTH KU3HEIEATEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX

MPEeIMETHBIX 00IacTel;

IMPOTrHO3UPOBATH

MPAKTUYECKYIO

BBIIBUTaTh HOBBIE WJCH, IpEAIararb
OpUTMHAJIBHBIC IOJXO0/bI U PELICHUS;

- COCOOHOCTh UX UCIOJIb30BaHUS B
II03HABATEJILHON U COLUAIbHOW IPAKTUKE

- yMeTb HCIIOJIBb30BaTh HAaNMCHOBAHMU I
XUMUYECKUX COCTMHEHHH MEKTyHapOIHOTO
COI03a TEOPETUYECKOM W  MPUKIATHON
XAMUH i TPUBUATLHBIE Ha3BaHU
BAXXHECUIIINX BEIISCTB (PTUIICH, AallCTHIICH,
TJIMICPYH, dbenom, dhopmaibierus,
YKCYCHasl KHCJIOTA, TJULUH, YrapHbIA ras,
YIJICKUCIIBIN Ta3, aMMHaK, raiieHast u3BecTb,
HEramicHasa MU3BECTb, IIUTbBEBasd Ccoda H

IPYTHX), COCTaBJISITh (bopMyIbI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB,
ypaBHEHUS XUMHUYECKUX peaxuui,
OOBSICHSITh WX CMBICT; TOJTBEPKIATh
XapakTepHbIe XUMHYECKHE CBOICTBa
BELIECTB COOTBETCTBYIOUTUMU

SKCIIEPUMEHTAMM W 3alUCAMH ypaBHEHUI
XUMHUYECKUX PEAKIIU;

- YMETh YCTAHABJIMBATh NPHUHAICKHOCTH
M3YYEHHBIX HEOPraHUYECKHUX u
OpraHUYEeCKUX BEIECTB K OMNPEEICHHBIM
KjJaccaM W TIpylmnaM  COEAUHEHUH,
XapaKTEepU30BaTh MX COCTAaB M Ba)KHEHIINE
CBOMCTBA; OIpPEAENATh BHUJBl XUMHUYECKUX
CBsI3eH (koBaJICHTHA, WOHHAas,
MeTaJuInJecKas, BOJOPO/HAs), THIIBI
KPUCTAJUIMYECKUX  PELIETOK  BEIECTB;
KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

- chopmupoBaTh  TPEACTABICHUS: O
XUMHUYECKON COCTAaBJISIOLIEN
€CTECTBEHHOHAYYHOU KapTUHBI MHUpPA, POIU
XUMUU B TO3HAHUM SIBJICHUM HPUPOIBI, B
(OpPMUPOBAHUM MBIIUICHUS € KYJIbTYpPbI
JINYHOCTH, ee (GyHKIIMOHATBHOM
IrPaMOTHOCTH, HEOOXOIUMOU JUIsl pelieHus
MPAaKTUYECKUX 3aJad W  SKOJOTMYECKH
00OCHOBAaHHOTO  OTHOLICHHS K CBOEMY
3I0POBBIO U IPUPOJHON CpeEE;

- yMeTh  MPOBOJUTH  pacyeTbl IO
XUMHYECKUM GopMyllaM M ypaBHEHUSIM
XUMUYECKUX PEAKIUN C HCIOIb30BAHHUEM
(bu3NYeCKUX BEIMYUH, XapaKTEpPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, oObema (HOpPMaJIbHBIE YCJIOBHS)
ra3oB, KOJINUECTBA BEIIECTBA; UCIOJIb30BaTh
CUCTEMHBIE  XMMHWYECKHE 3HAHUSA U
NPUHATHAS ~ PEHIeHHWH B KOHKPETHBIX
KU3HEHHBIX CHUTYyalMsX, CBS3aHHBIX C
BEILIECTBAMH M MX IPUMEHEHUEM

OK 02. | B o0gactTH 1HEeHHOCTH  HAYYHOIO | - VyMETh IUIAHUPOBaTh U  BBIIOJHSATH
Hcnonws3oBarts MO3HAHMNA: XUMUYECKUN JKCIEPUMEHT (IIpEBpAlLCHUs
COBPEMEHHBIE - c(opMHpOBAaHHOCT, MHUPOBO33PEHUS, | OPTAHUYECKUX BEUIECTB IPU HarpeBaHUH,
CpeacTBa COOTBETCTBYIOILETO COBPEMEHHOMY | IIOJIyUEHHUE OSTWJIEHA W M3YYEHHUE €ro
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TIOMCKA, aHaJIHn3a
"
UHTEPIIPETauU
uHpopmanuu, u
UH(POPMALMOHH
BI¢ TEXHOJOTHH
JUTSL BBITIOJTHEHHSI
3a1aq
npodeccuoHab
HOU
JeATEILHOCTH;

YPOBHIO pa3BUTHSA HayKu u
OOIIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO
Ha JUaJIore KYJbTYp, CHOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIbTYPHOM MUPE;
- COBCDUICHCTBOBAHHME  SI3BIKOBOM U

YUTATEIBCKON KYJIBTYPHl Kak CpeICTBa
B3aUMOJICHCTBUS ~ MEXIY JIIOABMH U
MO3HAHUS MUPA;

- OCO3HaHHUE IIEHHOCTU HAay4YHOU
JeSTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MIPOEKTHYIO u HCCIIEZIOBATEIBCKYIO
NeSTeNbHOCTh ~ MHIWBUAYaJbHO U B
rpymre;
OBaanenue
yueOHbIMU
AeCTBUAMU:
B) paborta ¢ nHgopMmanmeii:

- BIaAeTh  HaBbIKAMU  TOJy4YEHUS
nHpOpMallUd W3 MCTOYHHKOB pPa3HBIX
TUIIOB, CaMOCTOSITEJIbBHO OCYLIECTBIIATH
MOWCK, AaHallu3, CHUCTEeMATH3alUi0 U
MHTEpIpeTanio HHGOPMAIUU Pa3IMuHbIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

- co3laBaTb TEKCThl B  PAa3IMYHBIX
dopMaTtax ¢  yduyeTOM  Ha3HAuYCHUS
uHopMallUd M ILEJIEBOM  ayAUTOPUH,
BbIOMpast ONTUMAJIbHYIO bopmy
Mpe/ICTaBICHUS U BU3YyaIH3alluy;

- OILICHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTD uH(popManuu, ee
COOTBETCTBHE TIPABOBHIM M MOPAIHHO-
TUYECKUM HOPMaM;

- UCIIOJIb30BaTh CpeacTBa
WH(pOPMaIMOHHBIX "
KOMMYHHUKAITMOHHBIX ~ TEXHOJOTUH B
pelieHnn KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX M OPTaHHU3AIIMOHHBIX
3aa4 ¢ coOmofeHueM — TpeOOoBaHMI
OPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, pecypcocOepexeHusi, IpPaBOBbIX
u ATUYECKHUX HOPM, HOpM
nH(pOpMaMOHHOM 06€30MacHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3amuThl HHGOpPMAIUU, HHGOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH;

YHUBEPCAJIbHBIMH
NO03HABaTeJIbHBIMH

CBOWMCTB, KA4eCTBCHHBIE pEaKIUu Ha
aNbJIETU/Ibl, KpaxMaj, YKCYCHYIO KHCIIOTY;
JIeHatypanuss OENKOB TMpU HarpeBaHUU,
[[BETHbIE pEaKIUK OENKOB; MPOBOJUTH
peaKiMu HMOHHOTO OOMEHa, OMpeIeNiTh
Cpelly BOJHBIX DPACTBOPOB, KayeCTBEHHBIE
peakiuu Ha cynb¢aT-, KapOoOHAT- U XIJIOPHI-
aHUOHBI, Ha KATHOH AaMMOHUS; pelaTh
IKCIIEPUMEHTANbHBIC 33Jauyd [0 TeMaM
"Metamnsr" u "Hemerannsr") B
COOTBETCTBHUM C TMpaBWIAMU  TEXHHUKHU
0€301acHOCTH pu oOparieHuun c
BEILIECTBAMU u 1a060paTOPHBIM
000py/I0BaHUEM; MIPENICTABIATh PE3yIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B  ¢opme
3allUCH  YpaBHEHUH  COOTBETCTBYIOIIMX
peakiuii u (HopMyIHpOBaTH BHIBOJIBI Ha
OCHOBE 3THUX PE3YyJIbTATOB;

- yMeTb aHaJIM3UPOBaTh XHUMUYECKYIO
nH(OpPMALIHIO, TIONyY4aeMyl0 W3 Pa3HBIX
HCTOYHUKOB (cpenctB MacCoOBOH
uHpopmanuu, cetb UHTEpHET U ApyTHEe);

- BJIaJIeTh OCHOBHBIMH METOJIaMU Hay4HOT'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN
(nabnrofeHue, H3MEpEHue, HKCIEPUMEHT,
MOJEIIUPOBAHUE);

- yMeTb  TOpPOBOAMUTH  pacyeTbl IO
XUMHYECKUM GopMyllaM H  ypaBHEHUSIM
XUMHUYECKUX pEeaklUUid C HCHOJIb30BaHUEM
(GU3MYECKUX BEIHYWH, XapaKTEPHU3YIOIINX
BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Maccbl, oObeMa (HOpPMaJbHbBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEUIECTBA; UCIOJIb30BATh
CUCTEeMHBIE  XUMHYECKUE 3HAHUS M
NPUHATHS ~ pElIeHW B KOHKPETHBIX
KU3HEHHBIX CHUTYyallWsIX, CBSI3aHHBIX C
BELIECTBAMH U UX MPUMEHEHUEM

OK

O dexTnBHO
B3alMOJICHCTBOB
aTh U paboTaTh B
KOJUIEKTUBE U
KOMaHJIe;

04.

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIa/ICHHE HaBBbIKaMU y4eOHo-
HCCIIEA0BATENIbCKOM, IIPOECKTHOMI u
COLIMAJIbHOU JESATEIIbHOCTH;

Osaapnenue YHHBEPCAJIbLHBIMH

- yYMeThb IUIAaHMPOBaThb U  BBINOJIHATH
XUMUYECKUN JKCIEPUMEHT (IIpEeBpalLCHUs
OpPraHMYECKHUX BEIIECTB IIPH HArpEeBaHUH,
[IOJIy4YeHUEe OTUJIEHAa M H3Y4YEHUE €r0
CBOMCTB, KA4e€CTBEHHBIC DPEAaKIUM Ha
QJIbJETU/IbI, KpaxMaJl, YKCYCHYIO KHCIIOTY;
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KOMMYHUKATHUBHBIMU /1eliCTBUSIMM:

0) coBMecTHAas JesATeJIbHOCTD:

- MMOHUMATh n HCIIOJI30BaTh
MpeuMyIIecTBa KOMaHIHOMH i
WHIUBUAYATHHON PabOTHI;

- MPUHUMATh LeJIN COBMECTHOM
JeSITEIbHOCTH, OpraHU30BbIBATH u
KOOPJAMHHUPOBATh  JEUCTBHS IO €€
JIOCTIDKEHHUIO: COCTABIIATD IUIAH JICUCTBUM,
pacmpeneniaTb poJiM ¢ YYEeTOM MHEHHH
YYaCTHUKOB  OOCYXIaTh  Pe3yJbTaThl
COBMECTHO# pabOTHI;

- KOOPAMHHUPOBATH U BBITIOIHATH paboTy B
YCJIOBHUSIX PEAbHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBIISITh MMO3UTUBHOE
CTPAaTETUYECKOE MOBEACHUE B PA3IMUYHBIX
CUTyalusiX, NPOSABISATbH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUITMATHBHBIM
OBaanenue YHHMBEPCAJIbHbIMHA
peryJsiTHBHBIMHU JeHCTBUSIMU:

) IPUHATHE ce0s1 M APYTUX JI0Ae:

- TpUHUMATh MOTHBBI M apTyMEHTHI
JOpYTUX JIOJeH MpU aHalIU3e pPe3yIbTaTOB
JeITEIbHOCTH;

- MIPU3HABATh CBOE MPaBO U MPaBO JPYTUX
JIFOEN Ha OLINOKMU;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP
C TIO3UIIMU JPYTOr0 YEJIOBEKa;

JneHatypauuss OENKOB TMpU HarpeBaHUU,
[[BETHbIE pEaKIUK OENKOB; MPOBOJUTH
peakiMu HMOHHOrO OOMEHa, ONpEeAeATh
Cpely BOJHBIX DPACTBOPOB, KayeCTBEHHBIE
peakiuu Ha cynb¢aT-, KapOOHAT- U XIJIOPHI-
aHMOHBI, Ha KATHOH AaMMOHHUS; pelaTh
IKCIIEPUMEHTANbHBIC 3aJauyd [0 TeMaM
"Metamnsr" u "Hemerannsr") B
COOTBETCTBHUM C TMpaBWIAMU  TEXHHUKHU
0€301acHOCTH pu oOpareHun c
BEIIECTBAMHU u 1a060paTOPHBIM
000py/I0BaHUEM; MPENICTABIATh PE3yIbTaThl
XMMHAYECKOTO JKCIIepUMEeHTa B  (opme
3alliUCH  YpaBHEHUH  COOTBETCTBYIOIIMX
peakiuii u (HopMynIHpOBaTh BHIBOJIBI Ha
OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
CopelicTBOBATH
COXPAaHEHHUIO
OKpY’KaroIleu
Cpenbl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HAHUA 00
W3MEHECHUU
KJIUMarTa,
MIPUHIIATIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 exTuBHO
JIEUCTBOBAaTh B
Ype3BhIYANHBIX
CUTYaIUIX

B 00y1acTH DK0JI0rNYECKOI0

BOCIIMTAHUSI:
- c(hOpPMHPOBAHHOCTD  DKOJOTHYECKOM
KYJBbTYPBHI, IIOHUMAaHHCEC BIIMAAHUA

COIMAJIbHO-3KOHOMUYECKHUX MPOLIECCOB Ha
COCTOSIHUE TIPUPOAHONM U  COIMAJIbHOU
Cpenbl, OCO3HaHHE rI100aJILHOTO
XapaKTepa SKOJIOTHUUECKUX MPobIIeM;

- IUJIJAHUPOBAaHUE M  OCYILECTBIICHHE
JNEUCTBUA B OKpYXalolllell cpeiae Ha
OCHOBE 3HAHUS LEJNed  yCTOMYHUBOIO
pa3BUTHS YEJIOBEYECTBA;

aKTHBHOEC HETIPUATHE JICUCTBUIA,
MPUHOCSIINX BPE OKPYKAOIIEH CPENE;

- yMEHHue MPOTHO3UPOBATH
HeOIaronpusITHHIC 9KOJIOTHYCCKHE
IIOCIICACTBUS MpeANPUHUMAEMBIX
NEeWCTBUM, IPEOTBPALIATh HX;

- pacuiupeHue OmbITa JeSATEeIbHOCTH
AKOJIOTUYECKOW HANIPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIBCKOU, MPOEKTHOM U
COITMAJIbHOM JIeATEIIHHOCTH

- chopMHpOBaTh  TPEICTABICHUS: O
XUMHYECKOM COCTAaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MHPA, POJIH
XUMHUHM B TO3HAHWUU SIBICHUU TPHPOMBI, B
(hOpPMHUPOBAHUHM MBIIIUICHUSI W KYJIBTYPbI
JINYHOCTH, ee (YyHKIIMOHATTEHOM
IrPaMOTHOCTH, HEOOXOIUMOW JUIsl peIieHus
MPaKTHYECKUX 3a7ad W JKOJOTHYECKH
00OCHOBAaHHOTO  OTHOLICHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

- YMETh COOMIOAATh MpaBUiia KOJIOTUIECCKU
11e7IeCO00Pa3HOTO TOBENCHUSI B OBITY |
TPYIOBOMA JIEATEIIbHOCTH B LENIX

COXPAaHEHHUS CBOETO 3I0pOBBS U
OKpPY’Karollen IIPUPOJHOMN Cpeabl;
YYHUTHIBATh OMNACHOCTh BO3JECHCTBUSA HA
KUBBIE OpraHU3MBbI OIIPEIEIICHHBIX

BEIISCTB, MOHHMMAas CMBICI IIOKa3aTeis
MpeAEIbHON TONYCTUMONW KOHIEHTPALUU
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2. CTPYKTYPA Y COJAEP)KAHUE OBIIEOGPA30OBATEJBHOMN TUCIIUILINHBI

2.1. O6beM yueOHOI THUCHUNIMHBI U BUAbI Y4eOHOH padoThl

Buabl yueOHoii padoThl

O0LeM B yacax

O0bem o0pa3oBaTe1bHON NPOrPaMMbl Y4eOHOM Y CHMIIIMHBI 78
BT Y.

1. OcHOBHoOe conepxkaHue 72
TEOPETHUECKOE 00yUCHHE 20
IIPAKTUYECKUE 3aHATUS 40
J1a0opaTopHbIE 3aHITHS 12
2. IIpodeccuonanbHo OpPHEHTHPOBAHHOE cojiep:KaHune 6

(copep:kaHMe MPHUKJIATHOTO MOAYJIs)

BT ..

TeopeTnyeckoe 00yueHue 2
MPAKTUYECKUE 3aHSATHUS 4

IIpome:xxyTounas arrecranus (1u¢gepeHIHPOBAHHBIN 3a4eT)
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2.2. TemaTH4yeCKHUii IUVIaH U COIePKAHUE THCHUTITHHBI
Pasnea 1. OcHOBBI CTpOEHHUSI BellecTBa
Pa3nen 2. Xumuueckune peakiuun
Pa3nen 3. CtpoeHune U CBOICTBA HEOPraHUYECKHUX BelleCTB
Pasnen 4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BelleCTB
Pa3nen 5. Kuneruueckue U TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX peaKkuuii
Pasnen 6. PacTBopnl
Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOM /1eSITeIbHOCTH YeJI0BeKa

Coaepixanue 0011e00pa3oBaTeIbHOT0 Y4e0HOI0 MpeaMeTa «XuMHUsI»

HaumenoBanue ConepxaHue y4eOHOro Matepuasa (0CHOBHOe U MPodecCHOHATbHO-OPHEHTHPOBAHHOE), OB LeM YACOR dopmMupyembie
pa3aesioB U TeM JabopaTopHble H MPAKTHYECKHE 3aHITHS, MPUKJIATHON MOTYJIb KOMITETEHIIHH
1 2 3 4

OcHoOBHOE coiepxaHmne 72
Pa3jnen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. OcHoBHOe coaep:kaHue 6 OK 01
Crpoenne atoMoB | TeopeTuueckoe ooyuenune 2
XAMIICCKUX CoBpeMeHHass MOJeNb CTPoeHHs aroma. CHUMBOJIMYECKUN S3BIK XMMHH. XHUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 DnekrponHas KoH(purypanus aroma. Kiaccuukarus XUMHYECKHX DIIEMEHTOB (S-, p-, d-3JI€MEHTBI).
fipupona BanentHple  JieKTpoHBL.  BaleHTHOCTHL.  DIEKTPOHHAs  NPHUpOJAa  XMMHUYECKOM  CBA3W. 2
XHMHICCKOH DJIEeKTPOOTPHUIIATEILHOCTh. BHIBI XUMHYECKON CBsI3M  (KOBaJCHTHAs, HWOHHAs, MeETaUTHUecKas,
CBA3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00Pa30BaHUS

IIpakTHYecKkue 3aHATHS 4

Pemrenve 3aganuifi Ha HCIOJB30BAaHUE XHUMHYECKOW CHMBOJIMKUA UM HAa3BaHUU COEIMHCHUH IIO

HOMEHKJIAType MEXKIYyHApOIHOTO COI03a TEOPETHYECKOW W MPUKIAJAHON XHMHHA W TPUBHAIBHBIX

Ha3BaHWUU JUIS COCTABJICHUS XHMUYECKHUX (OPMYJ IBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYJIb(MHUIOB,

TUAPHIOB | T.II.) U IPYTHX HEOPTraHUUCCKUX COCTMHEHNH OTAEIbHBIX KIIACCOB. 4

[pakTHuecKue 3aaHusI Ha YCTAHOBIICHHE CBS3H MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX 3JEMEHTOB U

MEPHOTNYCCKAM H3MEHCHHEM CBOWCTB XHMHYECKHX JJIEMEHTOB U MX COEIMHCHHIH B COOTBETCTBHHU C

1oJjoxeHueM lleprnoaniyeckon CUCTEMBI.
Tema 1.2. OcHoBHOe coep:kaHue 4 OK 01
[Mepuogmueckuit | IlpakTHYeCKHe 3aHATHS 4
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3aKOH ¥ Ta0nuIa
J.1. Menneneena

[Tepuonnueckas cucrema xumuueckux 31aeMeHToB .M. Menneneea. uznueckuii CMBICI
[Tepuonnueckoro 3akona /.M. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHHEM
XUMHYECKOro 3eMenTa B [lepronnueckoit cucreme. MUpoBO33peHUYECKOE U HAYYHOE 3HAYCHHE
Ilepuoanueckoro 3akona J[.11. MenneneeBa. [Ipornossl [I.J1. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX IJIEMEHTOB.

Pelrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTEPU3aLUI0 XUMUUECKUX
a1eMeHTOB «MeTtamndeckue / HeMeTaUIMYeCKUE CBOMCTBA, SJIEKTPOOTPULIATEIBHOCTD XUMUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IIEPUOIUUYECKON CUCTEME
xuMu4deckux djemenToB .M. MenaeneeBa»

OK 02

Paznen 2. XuMuueckue peakimuu

12

Tema 2.1. Tunesl
XUMHUYECKUX
peaKLHuii.

OcHoBHOe cogep:kanne

Teopernyeckoe o0yueHue

Knaccugukanus 1 THIIBI XUMUYECKUX PEAKIMA C y4acTHeM HeOpraHM4ecKux BeniectB. CocraBieHne
YpaBHEHUN PEaKIMi COSTUHEHUS, Pa3I0KECHHsI, 3aMEIICHHS, OOMEHa, B T.4. PEaKINil TOPSHHUS,
OKHCJIICHUA-BOCCTAHOBJICHUSL.

VYpaBHeHUsI OKHCIICHUsI-BOCCTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb.
COCTaBJIeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM BHGKTpOHHOFO
Oaanca. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMHU B IPUPOJIE, IPON3BOICTBEHHBIX MPOIECCax 1
KU3HCACATCIIBHOCTHU OpFaHI/IBMOB

IIpakTnyeckue 3aHATHS

KonnuecTBeHHbIE OTHOWIEHNSI B XUMHUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUHU U PACUYETHI 11O
YpPaBHEHUsAM XMMHUYECKUX peakuui. Moip Kak equHHIa KOoJIM4YecTBa BemiecTBa. MousipHas macca.
3aKOHBI COXPAaHEHHS MAacChl MU SHEPrHH. 3aKOH ABoraapo. MoJspHbI 00beM Ta30B. OTHOCHTEIbHAS
IUIOTHOCTH Ta3oB. PacyeTsl mo ypaBHEHMAM XMMHUYECKHX PEAaKLUN C MCIOJIb30BAaHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2.

DIIEKTPOIUTHYEC
Kasi JUCCOLHAIIUs
Y MOHHBIA 0OMeEH

OcHoBHOe cogep:kanue

Teopernyeckoe o0yueHue

Teopus anexkTponuTHyecKko nucconranuy. MoHbl. DIeKTpOIUTHI, HEAIEKTPOJINTHL. Peakiium MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOr0 OOMEHa ITyTeM COCTaBJIECHUS MX IOJHBIX M COKPAIEHHBIX
VOHHBIX YpaBHEHHUH. KHCI0THO-OCHOBHBIE peakliiy. 3aJjaHusl HAa COCTABJIEHUE NOHHBIX PEAKINI

JlabopaTopHble 3aHATHS

OK 01
OK 04
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JlaGopatopnas pabora “TUnbl XUMUYECKUX pEaKIuii’.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB
XUMHYECKHX peaknwii. [I[poBeneHne peakinii HOHHOTO 0OMEHa, ONPEICIICHHE CPEIbI BOTHBIX
pacTBOpOB. 3aJjaHKsl HA COCTABJICHUE HOHHBIX PEAKIIHI

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BellleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOe coep:kaHne

=)

Teopernyeckoe o0yueHue

[Tpeamer Heopranumveckoit xumun. Kinaccudukamus HeopraHU4ecKux BeniecTB. [IpocThie U CII0XKHBIC
BCIICCTBA. OCHOBHBIE KJIaCChI CIIOKHBIX BCIICCTB (OKCI/II[BI, TUAPOKCUBI, KUCJIOTHI, COJII/I). B3anmocss3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BenlecTBa. Kpucrannuyeckue u amopduoie
BeIIeCcTBA. Tumner KPUCTATNIMNYCCKUX PCUICTOK (aTOMHaSI, MOJICKYJIsSIpHAas, NOHHAas, MeTaJIJII/I‘IeCKaSI).
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMUECKON PEIIETKH. 3aBUCUMOCTh
XUMHUYECKOU aKTUBHOCTH BCIIECTB OT BUAA XHUMHUYECKOH CBSA3H U TUIIA KpHCTﬂHHH‘-IGCKOfI PCIICTKH.
[TprurHbI MHOTOOOpa3us BEIIECTB

IIpakTnyeckue 3aHATHS

Homenknarypa HeopraHM4eCKMX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOAS U3 UX XUMHUUYECKON (hOPMYIIbI
WIH COCTaBJIEHUE XUMHUECKON (OPMYJIbl HCXOS U3 Ha3BaHUS BEIIECTBA 110 MEXIyHAPOTHON
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpeE.

Pemenne mnpakTudeckux 3aJaHUi MO KJIacCU(pHUKAIMKM, HOMEHKJIAType M XUMHUYECKUM (QopmyriaMm
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAccoB (yrapHblii ra3, yIJIEKUCIbIM Ta3, aMMMaK, TaleHas
U3BECTh, HETrallleHasl U3BECTh, MUTHEBAsI COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMHUECKHX
BELIECTB, ONPENENIATh NPUHAIIEKHOCTD K KJaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (cpeacTs MaccoBoi nHdopmaiuu, cetb IHTEpHET 1 npyrue).
ITouck nHbOpMaNMY IO HA3BAaHUSIM, HICHTH(UKATOpaM, CTPYKTYPHBIM Gopmynam

OK 01
OK 02

Tema 3.2. dusuxo-
XUMHUUYCCKHUC

OCHOBHOe co/Iep:KaHue

o0

TeopeTnueckoe o0yueHue

OK 01
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CBOMCTBA Mertamnel. O0mue ¢uzndeckne U XUMHUECKHE CBOicTBa MeTaiioB. CriocoObl mosryueHus. 3HaYeHHE OK 02
HEOPraHMYECKUX |METAaUIOB W HEMETAJIOB B MPUPOJE M >KU3HEAEATEIbHOCTH 4YeloBeKa W opranu3smMoB. Kopposus
BEILIECTB METAJIJIOB: BUIBI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢u3mdyeckne M XHMHYECKHE CBOMCTBA HEMETAJUIOB. THWIHMYHBIE CBOWCTBA

HemeraioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHeHH HeMeTauoB. KpyroBopoTst 2

OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB (OKCHUIOB, THAPOKCUIOB, KUCIIOT,

coJieil u Ap.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB ITPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHUM,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IlpakTHYecKHe 3aHATHS 6

CocraBneHrue ypaBHEHHMM XUMHUYECKUX PEAKIMI C YyYaCTHEM MPOCTHIX M CJIOKHBIX HEOPTraHUYECKHX

BEUIECTB: METAJUIOB UM HEMETAJJIOB; OKCHUJOB METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHCIOT, OCHOBaHMH U aM(OTEPHBIX TUIPOKCHUIOB;, HEOPTaHMYECKUX COJICH,

XapaKTepU3yIOUINX UX CBONCTBA. 6

Pelrenrne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/JaHHMIl Ha CBOMCTBA, COCTaB, MOJYYEHUE U

0e30MacHOe UCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY W TNPAKTUYECKOM

JESITEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coepxkaHHue 2 OK 01
Unentupukanus | JlaGopaTopHbie 3aHATHN 2 OK 02
HCOPraHMICCKUX | [TagoparopHas pabora «neHTnduKanys HEOPraHMIECKUX BELIECTB. OK 04
BCHICCTB Pelienne OSKCIEPUMEHTANBHBIX 3aa4 10 XUMHUYECKMM CBOMCTBAM METAZIOB M HEMETAILIOB, 10

pacrno3HaBaHUIO U MOITYYSHHUIO COeAMHEHUI METAJIJIOB U HEMETAIJIOB. )

Nnentudukanus HEOPraHUYECKUX BEIIECTB C HCIOJIb30BaHWEM UX (PH3UKO-XUMUYECKUX CBOKCTB,

XapaKTepHbIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-

AHUOHBI, HA KATHOH aMMOHUS
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB 20
Tema 4.1. OcHOBHOE coepKaHue 6 OK 01
Knaccupukanus, | Teopernueckoe o0yqyeHue 2
CTPOCHHE U IlosiBiieHUE U pa3BUTHE OPTaHMYECKOM XUMUHU Kak Haykd. [Ipeamer oprannueckoit xumun. Mecro u
HOMCHKJIaTypa 3HaUYE€HHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHN4CCKuX XUMHYECKOE CTPOCHUE KaK MOPSIAOK COCAUHEHHS aTOMOB B MOJIEKYJIE COIJIaCHO MX BAJIEHTHOCTH. 2
BCILICCTB OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS opraHmyeckux coenuuenuit A.M. Bytieposa.

YriepoaHbld CKENET OPraHuYecKOM MOJIEKYJIbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOIO
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CTPOEHHUs MOJIEKY1. M30Mepus U U30MeEPBL.

[Tonstue o dyHkumoHansHOM rpynme. Paawkan. [lpuanumel kmaccuukamuu OpPraHUYECKUX
COCIMHEHMI. MexayHapoaHas HOMEHKJIATypa M IPHUHLOMIBI  HOMEHKIATYpPbl OPraHUYECKHUX
coequHeHunil. [loHsTHe 00 a3oTconmep)KallMX COETUHEHUSX, OHOJOTMYECKM aKTHBHBIX BeEIEeCTBaX
(yrmeBojax, upax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHHSX (MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHYecKkue 3aHATHSA

HOMeHKHaTypa OpraHu4CCKUx COC,Z[I/IHGHI/Iﬁ OTACJIIBHBIX KJIACCOB (HaCBIH_IeHHBIe, HCHACBIIIICHHBIC U
apoMaTHYeCKHUE YTJIEBOJOPO/bI, CIUPTHI, (DEHOINBI, albAErHIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBieHre TOJHBIX M COKpAIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpraHMYECKHUX BELIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3YS WX Ha3BaHUS IO CHUCTEMaTHYECKOW W TPUBHAJIBLHOW HOMEHKJIAType (ITHIIEH,
alleTWICH, TIIMLEpuH, (eHom, (opMalbIeruja, YKCyCHas KHUCIIOTa, INIMIUH). Pacyersl mpocreineit
(hOpMYJTBI OPraHMYECKOM MOJIEKYJIBI, UCXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTMHEHNN

OcHoBHOe cogep:kanne

12

Teopernueckoe o0yueHue

@U3NKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCJUMHEHUN OTHAENBHBIX KJIACCOB (OCOOEHHOCTH
KJIacCU(PUKAIMKA ¥ HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUH psia U 001mast hopmyia; H30Mepus;
(du3nUecKre CBOMCTBA; XUMUIECKUE CBOMCTBA; CIOCOOBI TIOTyUEHUS):

— TpeAesbHbIE YIJIEBOAOPOAbI (aTKaHbl W IUKIOAJIKaHbl). ['OpeHHe MeTaHa KaK OJMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINUICHHOCTH U OBITY. CBOMCTBA MPUPOTHBIX YTIEBOIOPOIOB, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHHUE AJTKAHOB;

— HempenenbHble (aNKEeHbl, aJKUHbl U QJIKaJAUEHbl) U apOMATUYECKHUE YIJIeBOAOPOJbl. ['opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHU JIJI1 CBAPKU U PE3KH METAJIOB

— KHUCIIOPOJCOACpKAIINe COSANHEHUSI (CITUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(DUPBI, alTbIACTUIBI
U KETOHBI, KUPBI, YIIIEeBOAbI). [IpakTHdyeckoe NpPUMEHEHHE STWUIICHTIWKOJS, TIuIepuHa, (eHoma.
[MIpumenenne Qopmanpaeruaa, ameranbAeruaa, YKCYCHOW KHCIOTBHL. Mblla Kak COJIM  BBICIIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLIa

— a3oTcoepXkaliue COoeIuHeHUs (aMHHBI W aMHHOKHCIOTHI, Oenku). BbIcOKOMOIEKyIspHBIC
COCTMHECHHS (CMHTETHYECKHE W OMOJIOTMYECKU-aKTUBHBIC). MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIECHUE €T0 UCIIOJIb30BaHHUS.

['eneTnyeckas CBsI3b MEK]y KJIACCAMU OPTaHMYECKUX COCTMHEHUN

IIpakTHYeckue 3aHATHSA

OK 01
OK 02
OK 04
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CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAs M MEXIyHapOaHas
HOMEHKJIaTypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOMYyUCHHUs): TpeIebHbIC (aJKaHbl U IUKJIOATKAHbI),
HenpeAebHbIE (AIKEeHbI, IKHUHBI U aJIKaJUeHbI) U apOMaTHUECKUE YTICBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHCJIOTBI W 3QUPBI, aIbJACTUABI W  KETOHbl, aMHHBl W  AMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTABICHUE YPAaBHEHUN XMMHUYECKHX PEAKIUH C
y4acTHEM OPTaHMYECKUX BEMICCTB HA OCHOBAHMH MX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCIE€ MO MPEUIOKEHHBIM LIEeMOoYKaM MpeBpalieHui),
XapaKTEPU3YIOINUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YEHHs M Ha3BaHME OPraHMYECKUMX COEIMHEHUH II0 TPUBHAIBHON WM MEXIyHapOJHON
CHUCTEMAaTUYECKOM HOMEHKIIATYPE.
PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HAa CBOMCTBA OPraHUYECKUX
COCIMHEHUH OTAEIBHBIX KJIaCCOB

JlabopaTopHasi paGora

JlaGopatopHnas pabora “IIpeBparieHusi OpraHM4ecKuX BELIECTB IPU HarpeBaHUM .
[Tonydyenue 3THIIeHA U U3YYEHHE €r0 CBOMCTB. MoIeIMpOBaHUE MOJIEKYJI U XUMUYECKUX TTPEBPAILICHHI
Ha IIPUMEpE dTaHa, STUJICHA, alleTHJICHA U JIp.

Tema 4.3.
Nnentudukanus
OPTraHUYECKHUX
BEIISCTB, UX
3Ha4YCHHUE U
NpUMEHEHHUE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH
YyelloBeKa

OcHoOBHOe coep:kaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. llpumeHenune u Ouonoruyeckas pojib yriaeBofoB. OxucieHue
YIJIE€BOAOB — HCTOYHHUK DSHEPrUM >KUBBIX OpraHm3moB. OOnacTu HPUMEHEHHs aMHHOKHCIOT.
[IpeBpamenust OenkoB MuIIM B opraHu3me. buonormueckue ¢yHkiun OenkoB. buonornueckue
(dbyHKIHH )XUPOB. Posib OpraHnyeckol XUMUHU B PEIICHUH TPOOJIEM MUIIEeBON 0€301MacHOCTH

Ponp opranuuyeckoll XUMHM B pPEIICHHHM NPOOJIEM SHEPreTHYecKOH Oe30MacHOCTH, B pa3BUTHH
MEIULUHBI, CO3/JaHUH HOBBIX MaTepUaJIOB, HOBbIX HCTOYHUKOB SHEPrUM (aJIbTEPHATUBHBIE HCTOYHHUKH
sHepruu). OnacHOCTh BO3AECUCTBHSI Ha >KUBBIE OPraHU3Mbl OPIaHUYECKUX BELIECTB OTAEIBHBIX
KJIaccoB (yTJIE€BOAOPOABI, CHUPTHI, (EHONbI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, ANbJIETHIBl U JIp.),
CMBICJI TTOKa3aTellsl NPEIEIbHO AONYCTUMON KOHIICHTPAIMU

JlaGopaTopHble 3aHATUSA

Jlabopartopnast pabora: “UneHTrduKaIms OpraHuIeCKUX COSTUHEHUN OTACIbHBIX KJIacCOB”

WnenTudukaiyss opraHnuecKuX COeIMHEHUI OT/AEIbHBIX KJIACCOB (Ha IMpUMEpE albJIeru0B, KpaxMana,
YKCYCHOW KHCJIOTBI, OCJIKOB H T.I.) C WCIOJB30BaHUEM WX (QHU3UKO-XUMHUYECKUX CBOWCTB H
XapaKTepHBIX KA4YeCTBEHHBIX peakiuid. Jlenatypanusi O6enka npu HarpeBaHuu. lIBeTHble peakiuu

OK 01
OK 02
OK 04
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0enkoB. BO3HMKHOBEHHE aHATMTHYECKOTO CHTHANA C TOYKH 3PCHHS] XUMHYECKHX IPOIECCOB MPH
MPOTEKAHUN KAaYECTBEHHON PeaKIiy, MO3BOJISIONICH HASHTU(PUIMPOBATH NPEJI0KEHHBIE OPTaHUYECKUE
BEILIECTBA

Pa3nes 5. Knunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX PeaKIuii

CxopocTh OcHoOBHOe coep:KkaHue OK 01
RUMITHCOCKHIX Teoperudeckoe o0yueHue 2 OK 02
peakuui.
XUMHUYECKOE CKOpOCTh peakIiH, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAaKTOPOB: MPHUPOJBI PEarupyroIIUX BEIIECTB,
paBHOBeCHE KOHIEHTPALlU pEearupyromux BelIeCTB, TEeMIEpaTypbl W IUIOMIAJM PEAKIMOHHON MMOBEPXHOCTH.
TennoBble 3((HeKThl XUMUYECKHX peakiuii. DK30- U SHAOTEPMUUECKUE, PEAKIIHH. 5
OOparumocTh peakiuidi. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIICHHE TOJ JACHCTBHEM Pa3IMYHBIX
($akTOpoB (KOHIIEHTPALUS PEAreHTOB WU MPOIYKTOB PEAKINH, AaBIICHUE, TEMIIEpATypa) JUIsl CO3TaHUS
ONTUMAaJIbHBIX YCIOBUN MPOTEKaHUsl XUMUYECKUX npoueccoB. IIpunnun Jle [latense
IIpakTHYeckue 3aHATHSA 4 OK 01
Pelenne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha aHaiaM3 (AKTOPOB, BIUAIONIMX HAa HM3MEHEHHE OK 02
CKOPOCTH XMMHMYECKON PEeaKIMH, B T.4U. C MO3UIMHA 3KOJOTMUYECKH €IeCO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOH NEATEIHHOCTH B IIEJIIX COXPAHEHUS! CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOMN CPEIbl. 4
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense A
HAXOXJICHHUS HaANpaBJICHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakluu U aHaau3 (aKkTopoB,
BIIMSIIOLIMX HA CMEILIEHUE XUMUYECKOT0 PaBHOBECHS
Paznean 6. PacTBOpBI 6
Tema 6.1. OcHoBHoOE coaepKaHue 2 OK 01
Honstne o Teopernyeckoe o0yueHue 2 OK 02
pacTsopax PactBopenune kak Qusuko-xumuueckuii mporecc. PactBopel. CrmocoObl TPUTOTOBJICHHUS PacTBOPOB. OK 07
PactBopumocTs. MaccoBass 1078 pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3aTensl MPEAesIbHO
JOMYCTUMON KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON O€30MacCHOCTH.
[IpaBuia SKOJIOTMYECKH IEJIeCO00Pa3HOr0 TMOBEACHHUS B OBITY M TPYJOBOM JEATENBHOCTH B IEJSIX )
COXPAaHEHHUS CBOETO 3/I0POBBS U OKPY’KaloUIe MPUPOJHON Cpelibl; ONMAaCHOCTh BO3AECUCTBUS HA JKUBBIC
OpPraHMU3MBbI ONPEIEIICHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPBI, UCIIOIb3yEeMbIE B OBITOBOI U
ITPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe cogep:kanue 4 OK 01
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Hccnenoanue JlaGopaTopHuble 3aHATHSI 4 OK 02
CBOHCTB PaCTBOPOB | JlaGoparopHas paGoTa «[[pUrOTOBICHHE PACTBOPOB». OK 04
IIpuroTtoBineHue pacTBOPOB 3alaHHON (MaccoBoil, %) KOHLIEHTpALMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU 4

BOIIPOCAMM) U OIIPENEIICHNE CPEBI BOAHBIX PACTBOPOB.

Pemienue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB
IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (coepKaHue NMPUKJIATHOT0 MOAYJIA)
Paszpen 7. Xumusi B ObITY M NPOU3BOACTBEHHOM JeATEILHOCTH YeJ0BeKa 6 OK 01
Xumus B ObITY U _|OcHoBHoe conepskanue 6 OK 02
TPOU3BOACTBCHHOM Teoperuyeckoe o0yueHue 2 OK 04
ACATCITEHOCTH Hogeiimme mocTimkeHuss XUMUYECKONH HAYKA U XUMUYECKOW TeXHONIOTUU. Poib XuMuun B o0ecrieueHnn OK 07
HeoBeKa 9KOJIOTUYECKOMN, SHEPTETUUECKON U MHIEBOM 0€30MMaCHOCTH, Pa3BUTHH MeAUITMHEL. [IpaBuiia movcka u 5

aHallM3a XUMHYECKOW WH(OpMAalMKM U3 PA3IUYHBIX HMCTOYHUKOB (Hay4YHas W Yy4eOHO-HAaydHas

JUTEepaTypa, CpecTBa MaccoBor nHGopMmanuu, cetb UHTEpHET)

IIpakTHYeckue 3aHATHSA

[Monck u aHanMM3 KEHCOB O MPUMEHEHMHM XHMHUYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymieit

npodeccuoHabHOM ~ AEATETbHOCTH O  TeMaM:  BaKHeHIIMe  CTpPOUTENbHbIE  MaTepualbl,

KOHCTPYKLMOHHBIE ~MaTepualibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl [JIsl 3JIEKTPOHUKH, 4

HaHOMaTepHallbl, TEKCTWJIbHBIE BOJOKHA, WCTOYHUKMA DJHEPrUH, OPraHMYECKUE W MHUHEpaIbHBIC

yA0OpEHUs, JICKApCTBEHHBIC BEIIECTBA, OBITOBASI XUMHS.

3ammra: [IpencraBnenue pe3ynbTaToOB pelieHus KeicoB B hopMe MUHH-JIOKJIAa C Mpe3eHTaIuen

IIpomexyTouyHas aTTecTanMs MO JUCHUILINHE (] PepeHIHPOBAHHBIN 3a4eT)

Bcero 78
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3. YCJIOBUSA PEAJU3ALINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI

3.1. TpeGoBaHMsA K MUMHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecneyeHn 0

Jlns mpoBefieHHsT Y4YEOHBIX 3aHATHHA HCIIONB3YIOTCS y4yeOHBbIE ayAWTOpUH: KaOMHET
XUMHUH, KAOMHET €CTECTBO3HAHMS C METOJUKOM MpenoiaBaHus, JUisl MPOBEICHUS 3aHATHI BceX
BUJIOB, MPEIyCMOTPEHHBIX 00pa3oBaTeNIbHONW MPOrpaMMoOi, B TOM 4YHCIIE€ TPYMNNOBBIX U
WHAUBUAYAIbHBIX KOHCYJbTAlWN, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTeCTallHH,
OCHAILCHHBIE  MEXHUYECKUMU Ccpeocmeamu  oOyuyeHus: KOMIIBIOTEp C  YCTpPOWCTBaMu
BOCIIPOM3BEICHHS 3BYKa, IIPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM, MYJIbTUMEIHIHAS TOCKA
Hazna0Hble nocobus: tabmuna MeHeneeBa, yueOHble (QUIBMBI, UPPOBBIE 00pa3oBaTelIbHbIC
pecypchl; MEH3YpKH, MUIMETKU-KaNeIbHUIIbI, TEPMOMETPhI, MUKPOCKOI, JIYIbl, MPEIMETHbIE U
IIOKPOBHBIE CTeKJa, (puiabTpoBajbHas Oymara, CTEKJISHHBIE NPOOUPKH, PE3UHOBBIE MPOOKH,
¢donapuky, HaOOp pEaKTUBOB, CTEKJSHHBbIC MAaJIOYKW, IITAaTUBBI [ MNPOOMPOK; Bara,
CEKyHJOMEpPHI (TaiiMepsl), Mapiis, J1a0OpaTOPHBIC INTATHBBI, CIIMYKH, MHUHIETHl, MEPHBIC
npobupku (Ha 10-20 M) u MmepHbIe K005I (25, 50, 100 u 200 m).

st caMoCTOATENbHOM PaboThl 00YYAIOUIMXCS UCHOIB3YIOTCS MMOMELICHHS, OCHAILIICHHbIE

KOMIBIOTEPHON TEXHUKOMN: MEPCOHAIBHBIE KOMIIBIOTEPHI C JOCTYNOM K ceTu MuTepuer u D11OC
KOJIJIeJKa, MPHUHTEPHI; CIEHUAIN3UPOBAHHOW MeOeblo, OTBEYAIOLIEH BCEM YCTAHOBJIECHHBIM
HOpPMaM M TPeOOBaHUSIM.

Jns oOydeHUs WHBAJIWAOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3I0POBBS
KOJUIEZPKEM MOTYT OBbITh MPEJCTABIICHBI CIIEIMATU3UPOBAHHBIE CPEACTBA O0yUEHUS, B TOM YHUCIIE
TEXHUYECKHUE CPEACTBA KOJUIEKTUBHOTO U MHAWBUAYAIBHOTO MOJIb30BAHMS.

3.2. UudopmanuonHoe odecriedeHne 00yueHus
IMeyaTHbIe H/UIHN ITEKTPOHHBIE 00pa30BaTe/IbHbIe 1 HHPOPMALIMOHHBIE PeCypChI

OcHoBHasi JiuTEepaTypa
Andunorenosa, U. B. Xumus. ba3ossiit ypoBenb: 10—11 kaccel : y4eOHUK 151 CPETHETO
obmiero oopazosanus / . B. Audpunorenosa, A. B. babkos, B. A. IlonkoB. — 2-e u31., uctp. u
non. — Mockga : U3narensctBo FOpaiit, 2023. — 290 ¢. — (O61meodpa3oBaTebHBIHA
k). — [SBN 978-5-534-16098-7. — TekcT : anekrponHsiit // OOpa3oBatenbHas miaTgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530422

MaptsinoBa, T. B. Xumus. Yriy0Onennsiii yposenb. 10—11 kimaccsl : yueOHUK Ui CPEAHETO
obmero oopazosanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'oxyHOB ; mo oOmiei
penakuueit T. B. MapTeiHOBO#. — 2-€ u3 ., ucnp. u gon. — Mocksa : M3narenscrBo FOpaiiT,
2023. — 352 ¢. — (O6meob6pazoBaTenbHbIid MUKT). — ISBN 978-5-534-16227-1. — TekcrT :
aneKkTpoHHbIH // O6pa3oBaTenbHast miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530645

JlomoJIHuTeIbHAS JIUTepaTypa
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AHndunorenosa, M. B. Xumus : y4eOHHUK U IPAKTUKYM JUIsI CPETHETO MPOPECCHOHATBHOTO
obpaszoBanus / U. B. Audunorenona, A. B. babkos, B. A. [TonkoB. — 2-¢ u3., UCTp. U 0. —
Mockga : M3narensctBo FOpaiit, 2023. — 291 c. — (Ilpodeccuonansuoe odpazoBaHue). —
ISBN 978-5-534-11719-6. — TekcT : anektponHsiii // O6pa3oBatenbHas miaardopma FOpaidr :
[catiT]. — URL: https://urait.ru/bcode/513807

brnoxun, N. B. COopHUK yIipa)kHEHUH U 3a]1a4 10 OPraHUYECKON XUMUU I CAMOCTOSITEIIbHOU
paboThI CTYIEHTOB : yueOHO-MeTonudeckoe mocodue / M. B. bnoxun. — MockBa : Jlupekr-
Menua, 2021. — 88 ¢c. — ISBN 978-5-4499-2820-7. — TeKcCT : 37€KTpOHHBI //
Yuusepcurerckast oudimoreka ONLINE : [caiiT]. — URL:
https://biblioclub.ru/index.php?page=book&id=683016

Masblif MpakTUKyM IO OPTaHUYECKOW XUMUH : y9eOHO-MeToInuecKkoe mocodue / aBT.-cocT. .
B. bnoxun. — Mocksa : [lupexr-Menua, 2021. — 128 c. : un. — ISBN 978-5-4499-2805-4. —
Tekcr : anextponusiii / Yausepcuterckas oubnamoreka ONLINE [caiit]. — URL:
https://biblioclub.ru/index.php?page=book &id=682147

Xumus. 3a1a4HuK : yaeOHOe mocobue At cpeHero npohecCuoHaIbLHOro 00pazoBanus /

10. A. JleGenes [u np.] ; mox obmieit penakiueit I'. H. ®aneeBa. — Mocksa : U3parenbcTBo
FOpaiir, 2023. — 236 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-7786-8.
— Texkct : anexTponHsIii // O6pazoBatenbHas argopma FOpaiir : [caiiT]. — URL:
https://urait.ru/bcode/513091

HNuTepHeT-pecypcebl:

1. hvsh.ru — Xypaan «Xumus B mIkose».

2. https://postnauka.ru/themes/chemistry — nekuuu no xumuu Ha caiite IloctHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuyHo-nonynsipHblii MpoeKkT «eMeHTHl OoNblIod Hayku» ((u3MKa, XUMHUS, MaTeMaTHKa,
aCTpPOHOMHS, HAYKH O *HU3HHU, HayKu o 3emie). HOBOCTH HayKu, KHUTH, Hay4YHO-TIOMYJISPHbIE
CTaThH, JICKIUH, SHIUKIIOEIUH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nonyJIsipHOTO XypHana «[lorenuuan». XKypunan uzgaéres ¢ 2005 r., ¢ 2011 r. —
pazaen «XuMusi».
4, http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYHO-TIOMYJISIPHOTO KypHaJa « XUMHUS U Ku3Hb». JXKypHan nznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpsITas AyeKTpoHHAsE OubinoTeka xuMudeckoro nopraia «Chemnet», cogepkuT yueOHbIE U
UH(OPMALMOHHbIE MAaTepUAIIbI I IIKOJILHUKOB U yuuTesel. B Hell MOKHO HaliTH yueOHUKH 1O
oOmieil 1 HeOpraHW4ecko XMMHUHU, OPraHUYECKOM XHMMHUHU, MYJIbTUMEAHAMaTEepHallbl, a TaKKe
3a/1la4ll XUMHYECKHX OJUMIINAA C PEIICHUsMHU, 3a7add BCTYMUTENBHBIX HK3aMEHOB IS
aOUTypHUCHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

HNudpopmanmonnsle MaTepuansl o0 onuMmnuanax: MOCKOBCKOHM ropoackoi, Bcepoccuiickoid,
MenneneeBckoii, Mexaynapoanoil. [IpuBeneHsl 3aja4yu TEOPETUUECKUX U AKCITEPUMEHTATbHBIX
TYpOB, OJPOOHBIE PELIeHUs, CIIUCKU U (PoTorpaduu nodeauTeneH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema OUCTaHIMOHHOIO OOy4Y€HHs, HAIlpaBJeHHAas B IMEPBYIO Odepelb Ha MOJArOTOBKY K
OJINMITNAJAaM BCEX YPOBHEH — OT IIKOJIBHBIX 10 MexayHapoaHoil. CallT coaepKUT OrpOMHOE
KOJIMYECTBO 3a7ad, CIPyNIHMPOBAaHHBIX KaK IO TeMaM, Tak M 1o oiuMmnuazaMm. [lo Bcem
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OCHOBHBIM pa3Jie/laM XUMHUHU TPUBEIEH TCOPCTHUYSCKUN MaTepual | pa3oOpaHbl peIIeHUs
TUITIOBBIX 3a/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Mopran mo waHoTexHomorusMm. OCHOBHas 1IelNb— pa3BUTHE OO0pa3oBaHHs B 00JacTH
HAHOTEXHOJIOTUH U MOATOTOBKA K HHTEPHET-0JIMMITHAJIE 10 HAHOTEXHOJIOTHSIM.

0. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas crpaBoyHas wuHpoOpManMs O XMMHUYECKHX OSJIEMEHTaX M HUX CBOMCTBax (Ha
AHTJIMMCKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOS3bIUHBIN CAalT O CBOMCTBAX XUMUYECKHUX DJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

HekxoMmmepueckuii caiT OHJIAH-00pa30BaHus, COJEP)KUT MHOTO HHTEPECHBIX 00pa30BaTeIbHbIX
KYpPCOB M BUJICOJICKIIUN JUIsl IIKOJIBHUKOB, CTYJIEHTOB U yuHuTesne. EcTb HECKOJIBKO KypCOB IO
XUMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIA B MUpPE XUMUU HHGOPMAIIMOHHBIN
MHTEPHET-peCypc (CalT IIaTHBIN).

13.  http://www.organic-chemistry.org/

[TopTan mo opraHMYeCcKOil XMMUU HA AaHTJIUMCKOM S3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XUMUH: KIaCCUYECKUE y‘ICGHI/IKI/I, CIIPAaBOYHUKHU, SHIUKIIONICANN, ITOUCK OPraHUYCCKUX U
HEOPraHWYECKUX PEAKIIHI, COCTaBICHUE YPABHEHUN PEaKIUM.
15.  http://orgchemlab.com/

CaiiT, mOoCBAIEHHBIN MTPaKTUYECKON paboTe B J1a00opaTopuu.

IIporpammHoe oOecneyeHue, MCNOJAb3yeMOe MPH OCYLIECTBJIEHUH O00pPa30BaTeJbHOI0
npouecca no JMCUMIUInHE

Microsoft Windows 10, Microsoft Office, (MaTepuer-6pay3ep SAnnekc.opaysep,
AntuBupyc Windows Defender (BxonuT B cocTaB onepanoHHol cucreMbl Microsoft Windows)

IIporpammHoe o0ecnieyeHne 0Te4eCTBEHHOI0 MPOU3BOICTBA
INDIGO
SAunexc.bpaysep

CB0001HO pacnpocTpaHsieMoe NPOrpaMMHoOe o0ecriedeHne
Adobe Reader mig Windows
Apxuarop HaoZip

4. KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIbHOM JACIHUILIAHBI

KoHTponb W oOIleHKa pe3yibTaToB OOY4YEHHS OCYHISCTBIISICTCS IPENoJaBaTeieM B
MpoIecce MPOBEICHUS MPAKTUYECKUX 3aHITUN U J1a00paTOPHBIX pabOT, TECTUPOBAHHUS, a TAKKE
BBITIOJIHEHHSI ~ OOyYaIOIIMMHCS  WHAWNBUIYAJIbHBIX  3aJaHUN, IPOEKTOB, HCCIICIOBAHHM.
Pesynbrarel 0Oy4eHHS ONpenensioT, YTo OOydwaromujecs [OJDKHBI 3HaTh, IOHUMAaTh W
JIEMOHCTPHPOBATH T10 3aBEPIICHUN U3YUCHUS TUCITUTIIINHBL.
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s hbopMupoBaHUsl, KOHTPOJIS U OLEHKU Pe3yIbTaTOB OCBOCHUS YUeOHOM MUCIUIINHBI

UCIIOJIb3YETCsl CHCTEMa OLIEHOYHBIX MEPOIPHUITUH, MPEACTABIIIONIAs COO0M KOMIUIEKC YUeOHBIX

MEpOTPHUATHIA, COTJIACOBAaHHBIX C pe3ysibTaTaMu OOy4YeHHS U C(POPMYJIMPOBAHHBIX C Y4YETOM
OI'OC COO (npeametHsble pe3ynbratsl o aucuuiuinae) u I'OC CIIO.

Tunosl oleHOYHBIX

Ne OK Monyas/Pa3nen/Tema | Pe3yabtat 00yuyeHus .
MeponpusITHI
I | OcHoBHOe conep:kanue
1 Pasnea 1. OcHoBBbI Popmymposars
0a30BbIe IOHATHSA H
CTPOEHHUs BellecTBa
3aKOHBI XHMHH
1.1 [ OKO01 CtpoeHne aToMOB CocraBnsatbh xumudeckue |1. Tect «CTpoeHne aToMOB
XUMUYECKHUX DJIEMEHTOB |(POPMYJIBI COEIMHEHU B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJA XUMHUIECKOUN CBSI3H».
CBsI3U CTEIIEHBIO OKHMCIICHUS 2. 3amaun Ha COCTaBJICHHUE
XUMUYECKHUX DJIIEMEHTOB, |XUMHUYECKHUX (HOpPMYJT
MCXOJI U3 BAJICHTHOCTU U |JABYXaTOMHBIX CO€AMHEHUN
AIIEKTPOOTPHUIATEIHLHOCTH |(OKCUIOB, CYIb()HUIOB, THAPUIOB
U T.OL.).
3. 3amaHus Ha UCIOJIb30BaHUE
XAMUYECKOH CUMBOJIMKH 1
Ha3BaHUU COCTUHEHUH 10
HOMEHKJIAType MEKTyHApOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKJIAJHON XUMUU U
TPUBUAIBHBIX HA3BAHHUN IS
COCTaBJICHUS XUMUUCCKHX
dbopMyI IBYXaTOMHBIX
coequHEHUH (OKCHUIOB,
CyJIb(QUI0B, TUAPHUIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COEIMHEHMI OTJEIbHBIX KJIACCOB
1.2 [ OK 01 [Tepuonuueckuii 3aKoH U | XapaKTepHU30BaTh 1. Tecr «Meramueckue /
OK 02 tabmuma J[.1. XUMHUYECKUE DJIEMEHTRI B |HEMETAJUINYECKUE CBOICTBA,
Menaeneena COOTBETCTBUH C UX ANEKTPOOTPHUIATENHHOCTD u
ITOJIOKCHUEM B CPOJCTBO K 3IEKTPOHY
NEePUOIUYECKON CUCTEME |XUMUYECKUX 3JICMCHTOB B

XUMHNYCCKUX 3JICMCHTOB
J.1. MenneneeBa

COOTBCTCTBUC C UX JJICKTPOHHBIM
CTPOCHUEM W  IIOJOXCHHUEM B

MEePUOINYECKOMN CHCTEME
XUMUYeCKnX  aaemenToB .M.
Meuneneesa».

2. IlpakThueckue 3aJaHusl Ha

YCTaHOBJICHHUC CBA3HU MCKOAY
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OK

Monayas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

Tunosl oeHOYHBIX
MeponpUusTHI

CTPOCHHEM aTOMOB XHUMHUYECKUX
3JIEMEHTOB WM MEPUOJUYECKUM
H3MEHCHHEM CBOICTB
XUMHYSCKHX DJJIEMEHTOB MU HX
COCOUHECHUH B COOTBETCTBHHU C
MIOJIOKEHUEM [Tepuonnueckon
CHCTEME.

3. IIpakTuko-OpHEHTHUPOBAHHbIE
TEOPETUUECKHUE 3aJlaHus Ha
XapaKTepU3ALHIO XHUMHYECKHX
aJIeMeHTOB: «Merammndeckue /
HEMETAITINYECKHE CBOICTBA,
3JIEKTPOOTPHUIIATEIIBHOCTh u
CPOJCTBO K

XUMHUYCCKUX

3IEKTPOHY
3JICMCHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTpOGHI/IeM 148 ITOJIOKCHUEM B
MePUOINYECKOMN
XAMHYECKHX

J.1. MenneneeBa»

CHCTEMCE
9JICMCHTOB

Paznea 2. XumMuueckue
peakuun

XapaKTemeBaTb THUIIBI
XUMHYECCKHUX peammﬁ

KonTpoasHnasi padora
«CTpoeHue BelecTBa u
XHMHYecKHe peakiun»

2.1

OK 01
OK 04

THe XUMHIYECKUX
peakuuii

CocTaBisiTh peakuu
COCTMHCHMS, PA3JIOKEHUS,
oOMeHa, 3aMeIleHus,
OKUCJIIUTCIBbHO-
BOCCTAHOBHUTCJIILHBIC
peakuuu

1. 3agayn Ha  cocTaBicHHE
YpaBHEHUU pEaKIUii:
- COCIMHECHMS, 3aMeIICHHS,
pasnokeHus, oOMeHa;

— OKHMCIIUTEIBHO-
BOCCTAHOBUTENIBHBIX PpEaKUUNd C
HCIOJIb30BaHUEM MeTona
3JICKTPOHHOTO OajaHca.

2. 3agauM Ha pacyeT MaccChl
BEIISCTBA WK 00BbEMA

ra3oB 110 U3BECTHOMY KOJHMYECTBY
BEIIECTBA, Macce WIH O00bEMY
OIHOTO U3 YYacTBYIOIIUX B
peaKLu BEUIECTB; PacuEThI
Maccel  (00BEéMa,  KOJIMYECTBa
BEIIIECTBA) MPOAYKTOB PEaKIIUH,
€ClIi OJHO M3 BEIIECTB HMEET

npuMecH
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Tunosl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabrar 00y4yeHus .
MeponpHusITHI
22 DNEKTPOIUTHYECKAS CocraBnare  ypaBHeHus|l. 3agaHuss Ha  COCTaBJICHHE
JTACCOLHMAIUS U HOHHBIA |XUMHUYCCKHUX PeaKIINH [MOJIEKYIISIPHBIX u MOHHBIX
oOmeH WOHHOI'O oOmeHa C|peakmuii C ydYacTHeM KHCIIOT,
y4acTheM OCHOBaHUH Hu coJei,
HEOPTraHWYECKHUX BEIIECTB |yCTAHOBIICHHUE M3MCHCHUS
KHCIIOTHOCTH CPEIbI
2. Jlabopatopnas paborta "Tumb
XUMUYECKUX peakuui”
3 Pa3gen 3. Ctpoenne u |MccaenoBats crpoenue u|KonTpoabHas padora
CBOJiCTBA CBONCTBA «CBOMCTBa HEOPraHHUYECKHUX
HEOPraHUYeCKUX HEOPraHUYeCKUX BeIIeCTB»
BellleCcTB BeIleCTB
3.1 |OKO1 |Knaccudukamms, KnaccudumupoBarts 1. Tecr «Homenknatypa wu
HOMEHKJIaTypa u HEOPTraHUYECKHE Ha3BaHHUE HEOPTraHUYECKUX
CTpPOCHHUE BEIIIECTBA B COOTBETCTBHH |BEIIESCTB HCXOMs u3 170:4
HEOPTaHUYECKHUX C UX CTPOCHUEM XUMHYECKON dbopMyIBl WM
BEIIICCTB COCTaBJICHHEC XUMHYECKON
dbopMynbl HCXONi W3 Ha3BaHUS
BEILIECTBA [0 MEXKIYHAPOIHOM
1581071 TPUBHUAIILHON
HOMEHKJIAType».
2. 3agauum HaA pacyeT MacCOBOM
momu  (Macchl) — XMMHYECKOIO
3JIEMEHTA (coemuHeHN) B
MOJIEKYJIE (CMECH).
3. [IlpakTuyeckue 3agaHusi IO
KJIacCU(pUKallMK, HOMEHKIIAType U
XUMHYECKUM bopmynam
HEOPTaHUYECKUX BCIICCTB
Pa3IMYHBIX KJIACCOB.
4. [IlpakThueckue 3aJaHus Ha
omnpeaeneHue XUMHUYECKOU
aKTUBHOCTH BEIIIECTB B
3aBHCUMOCTH BHJA XHUMHYECKOM
CBA3M M THUIA KPUCTALIMYECKON
peueTku
3.2 [ OK 01 DOHU3NKO-XUMUYCCKIE YcraHaBIUBaTh 1. Tect «OcobenHocTH
OK 02 CBOIICTBa 3aBUCHUMOCTD (U3HUKO- [ XUMHUYECKUX CBOMCTB OKCHIOB,
HEOPTaHUYECKUX XUMHYECKHUX CBOMCTB|KHCIIOT, OCHOBaHUH, aM(POTEPHBIX
BEIIICCTB HEOPTraHWYECKUX BEUIECTB|THAPOKCHJIOB U COJICH».

OT CTpOCHHUA AaTOMOB H

2. 3agaHusg Ha COCTaBJICHHE
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OK

Monayas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

Tunosl oeHOYHBIX
MeponpUusTHI

MOJIEKYJI, a TaKXe TuIla
KPHUCTAJUIMYECKON
pelieTKu

YPaBHEHUN XMMHMYECKUX DPEAKLUU
C y4acTHEM IPOCTBIX M CIOXKHBIX
HEOPraHM4YeCKUX BEIIIECTB:
OKCHJIOB METAJUIOB, HEMETAIIOB U
aM(doTepHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBaHUM u aM(OTEPHBIX
TUAPOKCUAOB,  HEOPraHWYECKUX

COJIEH, XapaKTEpU3YyIOLUUX  HX
CBOICTBa U CITOCOOBI MOTyUEHUSI.
3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUYECKUE 3a/1aHus

CBOMCTBA u MOJTy4YEeHUE

Ha

HCOPTaHUYCCKUX BCIICCTB
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OK 01
OK 02
OK 04

WNnentuduxarnuys
HEOPTaHUYECKUX
BEIIECTB

HUccaenosatn
KAueCTBEHHbIE  pPEaKLUUU

HCOPTaHUYCCKUX BCIICCTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE

3aJaHus 1o COCTaBJICHHIO
XUMHUYCCKUX peaKuHﬁ C y4aCTuem
HCOPTaHNYCCKUX BCIICCTB,

UCTIONTB3YEMBIX IS ux
UICHTU(UKAITUH.
2.JIaboparopHas
“Unentuduxarus

HEOPraHWYECKUX BEIIECTB”

pabora:

Pasznen 4. Ctpoenue u
CBOMCTBAa
OpPraHu4YecKux
BeIeCTB

HUccaenoBarh CTPOECHUEC N
CBOIiCTBa OpPraHn4eCcKux
BelIeCTB

KonTpoasHnas padora
«CTpoeHue u cBoiicTBa
OPraHMYecKuX BelecTB»

4.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX BEIIECTB

Knaccudunuposats
OpraHUYeCcKHe BEIECTBA B
COOTBETCTBHUH C UX
CTPOCHHUEM

1. 3agaHust Ha cOCTaBICHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON WIH
MEXKTyHapOAHOMN
CHUCTEMAaTUYECKON HOMEHKJIAType.
2. 3amaHus Ha COCTABJIEHUE
MTOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyt
OpPraHUYECKUX BELIECTB
OT/IENbHBIX KJIaCCOB.

3. 3ajaun Ha onpezeneHue
npocteiien Gopmyibl
OpPraHWYECKON MOJIEKYJIbI, HCXOMs
W3 JIEMEHTHOTO cocTaBa (B %)
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Tunosl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabTat 00y4yeHus .
MeponpHuATHH
42 | OKO01 CBoiicTBa OpraHM4ecKux | Y CTaHaBIIMBATh 1. 3amanus Ha cocTaBleHUE
OK 02 |coenuHeHwMit 3aBUCHUMOCTh (bU3UKO-|ypaBHEHUNH XMUMHYECKUX PEAKITAN
OK 04 XUMHYECKUX CBOWCTB|C y4acTUEM OpTraHNYECKHUX
OpraHWYECKHUX BEUIECTB OT|BEIIECTB HA  OCHOBAaHUM  HX
CTPOEHHUSI MOJIEKYT COCTaBa U CTPOEHUS.
2. 3agaHusi Ha  COCTaBJICHHUE
YPABHEHUN XUMUYECKUX PEAKLIUH,
WUTIOCTPUPYIOIIUX ~ XUMHYECKHUE
CBOMCTBAa C YYETOM MEXaHHU3MOB
NPOTEKaHUsl JAHHBIX pEaKUuil |
TE€HETUYECKON CBA3U
OPraHWYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.
3.  PacuerHpie  3amauum 1O
YPaBHEHUSAM PEAKIUN C y4yacTUEM
OpTraHUYECKHUX BEILECTB.
4. JlaGopatopHas pabora
“IIpeBpaieHus OpraHNYeCKHUX
BEILIECTB MIPX HarpeBaHuu"
4.3 [ OK 01 Nnentuduxarnms Uccnenosars 1.ITpakTMKO-OpUEHTUPOBAHHBIE
OK 02 OPraHMYeCKUX BEIIECTB, |KAYECTBEHHBIE  pPEaKIIMU [3aITaHUs 1o COCTAaBJICHHUIO
OK 04 |ux 3HauyeHue U OPTraHUYECKHUX XUMHYECKUX PEaKIU C y4acTHEM
MPUMEHEHHE B OBITOBOM |COCTUHEHUN  OTAENbHBIX [OPTaHUYECKUX BEIIeCTB, B T.4.
Y TIPOU3BOJCTBEHHOMN KJIaCCOB UCIIOJIb3yEMBIX JUTSt ux
JeSITEIbHOCTH YeIOBEKa uaeHTuGuKau B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaGopatopHas pa0ora:
“UneHTrdUKaIUS  OPraHUIECKUX
COECIMHEHUN OTAEIbHBIX KJIacCOB™
5 Pa3znean S. Xapakrepu3zoBath
Kuneruveckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEpPHOCTH pPaBHOBecCHE H CKOPOCTh
NPOTEeKAHUSA XHMHUYECKHX peakumni
XHUMHYECKHX peaKIui
5 | OKO1 CkopocTb XuMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XUMHUYECKOE |BIMSIHME  KOHIIEHTPALMU|TEOPETUUECKUE 3aaHus Ha

paBHOBECHE

pearupyromux BeELECTB U
TEeMIIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIni
XapakTepru3oBaTh

aHanmu3 (aKTOpoB, BIMSIONIUX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKON
peaknum.

OPHEHTHPOBAaHHbIC

[TpakTuko-
3alaHusl  Ha
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Tunosl oeHOYHBIX

Ne OK Monayas/Pa3nen/Tema Pe3yabTat 00y4yeHus .
MeponpusTHI
BIIUSIHUE U3MEHEHUS [IpuMeHeHne  npudHnuna  Jle-
KOHIIEHTpalluu  BelecTs, |[1laTense TUISE HaXO0XICHUS
peakuuu Cpenibl Y |HampaBICHUS CMeIlleHus
TEeMIEepaTypbl Ha|paBHOBECHUS] XUMUYECKOU peakiuu
CMEIlIEHHEe XHMMMYECKOTO|H aHanu3 (aKTOpOB, BIIHSIOMINX
paBHOBeCHs Ha  CMEIICHUE  XMMHYECKOTO
paBHOBeECHs
6 HccnenoBath HCTUHHBIE
Pa3znen 6. PacTBopsl  |pacTBOpBI € 32 JaHHBIMHA
XapaKTepuCTUKAMH
6.1 [ OKOl1 |Ilonsarue o pactBopax |Pa3nmuars UCTHHHbIE|l. 3azauM HaA IPUTOTOBIEHUE
OK 02 pacTBOpPLI pacTBOpPOB.
2.  IIpakTuKO-OpHEHTHPOBAHHBIE
pacueTHble 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIONIb3yeMble B OBITOBOMI U
MPOU3BOJICTBEHHON JEATEIbHOCTH
YyeJloBeKa
6.2 [ OKO0l |HccnenoBanue cBoiictB |MccnenoBathb ¢usnko-|JIaboparopHas pabota
OK 04 |pactBOpOB XUMUYECKHE coiictBa|“[IpuroroBnenue pacTBOpoB”
HCTUHHBIX PACTBOPOB
II | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepP:KaHNe (colep:KaHue MPUKJIATHOTO MOTYJIsS)
7 Pazgea 7. OuenuBaTh nocjeacTBusi|3amura Keiica (¢ yaeTrom
Xumus B ObITY U OBITOBOM U Oynyuieid mnpogeccCuOHAIBLHOM
NPOU3BOACTBECHHOM MPOU3BOACTBECHHOMI JAesiTeJIbHOCTH)
AesiTeIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa
Je10BeKa ¢ MO3U LU
IKO0JIOTHYECKOM
0e30macHOCTH
OK 01 Xumus B ObiTy u|OuenuBarh mocnenctsust|Kedic (¢ yderom  Oymymieit
OK 02  |[mpou3BOACTBEHHOM OBITOBOM u|npodeccruonambHOM
OK 04 JEATEeIIbHOCTH YEJIOBEKA |MPOU3BOJICTBEHHOM JIeSITEITLHOCTH)
OK 07 NEITEILHOCTH 4YelloBeKa ¢|Bo3MOXXHEIE TEMBI KEHCOB:

MO3UIIMA  DKOJIOTMUECKOM

0€30I1aCHOCTH

1. Tloremnenwe kiauMara WU

BBICBOOOXKIEHUE ra3oBBIX
TUIPATOB CO JTHA OKEaHa.

2. Bynymue marepuansl s

aBHa-, MalllnuHO- nu
MPUOOPOCTPOCHUS.
3. HoBele wmarepuanbl s
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OK

Monayas/Pa3nen/Tema

Pe3yabrar 00y4yeHus

Tunsl oeHOYHBIX
MepOonpUuATHI

COJIHEUHBIX OaTapei.
4.  JlekapcTtBa  Ha
PacTUTENBHBIX MPETapaToB

OCHOBC

34




