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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUUN
JIMYHOCTHBIE PE3YJIBTATbBI

B CcoOTBETCTBHM C CHCTEMHO-IEATENBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS
npeaMera «XUMHS» Ha YpOBHE CpEJHEro o0Iiero oOpa3oBaHMs BBIAEIEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHUE
00yYarouMMucss POCCUUCKOM TIpakIaHCKOM HUIAECHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTU H
CaMOOTIPEJICIICHHUIO; HAIMYMEe MOTHBALMU K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCA
OPUHATBIME B OOIIECTBE NpaBWJIAaMU U HOPMaMM MOBEACHUS; HAJIMYUE MPABOCO3HAHMS, HKOJIOTHYECKON KYJIbTYPHI;
CIIOCOOHOCTH CTaBUThH 1IEJIM U CTPOUTD KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTpaxaroT cpOPMUPOBAHHOCTH OIbITA MMO3HABATEIILHON U
MIPAKTUIECKOMN ACSITEIIBHOCTH 00YJAIONTUXCsI B TIPOIECCE Peasi3aIiii 00pa30BaTEIbHON NEeATeTLHOCTH.

JInyHOCTHBIE pPe3yabTaThl OCBOCHHUS MpeaMeTa « XUMUSD» OTpaxaroT c(HOPMUPOBAHHOCTH OMBITA MTO3HABATEILHON U
MPAKTUYECKON JEATETbHOCTH O0Y4YaroIUXCsl B MPOIEcce peaau3aiuu o0pa3oBaTeIbHON JEATENbHOCTU, B TOM YHUCIIE B
YacTH:

1) rpamaIaHCKOro BOCIIMTAHMS

OCO3HaHUS O0YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPaBOMOPSIIKY;

MPEJICTABJICHHS O COIMAIIBHBIX HOPMAX M MPABUIIAX MEXKINYHOCTHBIX OTHOIIEHHUI B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATETBLHOCTH IMPHU CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUU YYCOHBIX U
II03HABATEIbHBIX 3a7a4, BBIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBHI APYTUX NP aHAIU3€ Pa3TUYHBIX
BUJIOB yU€OHOM JIeATeTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOI'0 OTHOIIIEHUS K HCTOPUUECKOMY M HAYYHOMY HACJICINIO0 OTE€UECTBEHHON XUMHUH;

YBOKEHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPHIJIOKEHUS] XUMHUHU, OCO3HAHUSI TOTO, YTO
JTAHHbIE HAYKU €CTh pe3yJIbTaT JJIMTENIbHBIX HAOMIOJCHUHN, KPOMOTIMBBLIX IKCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOTO
TpyJa YYEHBIX U TPAKTUKOB;

WHTEepeca W IMO3HABAaTEJIbHBIX MOTHUBOB B MOJYYEHUHM M TMOCIEAYIOUIEM aHaiu3e WH(OpMalMu O MepeIoBbIX
JTIOCTUKEHUAX COBPEMEHHOM OTEUYECTBEHHON XMW,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyalluH, CBSA3aHHBIC C XMMUYECKUMU SIBJICHUSIMH, ¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
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IOTOBHOCTH OLICHUBATH CBOE IMMOBCACHHUC U ITOCTYIIKHM CBOMX TOBapI/IH_ICﬁ C HO3I/IHI’Iﬁ HPaBCTBCHHBLIX W ITPABOBBIX HOPM
nc y‘léTOM OCO3HaHUA HOCJ'ICI[CTBI/Iﬁ IIOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEW 3/10pOBOr0 M 0e30MacHOro o0pasa >KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
coOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

cOOJIO/IeHUsT TIpaBWil 0e30MacHOro oOpalleHHs C BelecTBaMH B ObITY, TMOBCEAHEBHOW >KU3HH, B TPYIOBOMU
NEATEIIbHOCTH;

MOHMMAHUSl I[IEHHOCTH TMpPaBWI WHAWBHUYAJbHOTO M KOJUJIEKTUBHOTO O€30MacCHOr0 TOBEJICHUS B CHUTYyalUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

OCO3HAHUSI MOCIIEICTBUI U HEMPUATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHUS aIKOT0Jisl, HAPKOTUKOB, KYPEHUS);

5) TPY10BOI0 BOCIIUTAHMSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4€OHO-HCCJIEIOBATEIbCKONW JCSATEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOU U JIPYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKU Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTHUUECKHUX 3aJlay COLUAIbHON HAMpaBJIEHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY H3YUYEHHIO Mpodeccuid pa3jIudyHOro pojia, B TOM YHUCIE Ha OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUI IO XUMHUH;

YBAKEHHUS K TPYAY, JHOJAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HWHIWMBUIYyAJIbHOW TpaeKTOpuHu oOpa3oBaHus, Oyaymed mpodeccun u
peanuzanuy COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH L[EECO00Pa3HOr0 OTHOIICHUS K PUPOAE KaK HCTOYHUKY CYILIECTBOBAHMS KU3HU HA 3eMJIE;

MOHUMAHMS TJ100AJTLHOTO XapaKTepa AKOJOTHUYECKUX MPOoOJieM, BIUSHUS SYKOHOMUUYECKUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJHOM U COLIMATIBHON CPEJIbL;

OCO3HAHHUS HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTIDKCHHM XHMHH JUIsl PEIICHHs BOIMPOCOB PAIMOHATHLHOTO
MPUPOJIONIOIH30BAHUS;

AKTUBHOTO HEIPHUATUSA JIEWCTBHHM, NPUHOCAIINX BPEJ OKPYKAKOIIEH NPUPOJHON Cpelne, YMEHUs MPOTrHO3UPOBATH
HEOJIAronmpUsITHBIE YKOJIOTHYECKHE TTOCIICICTBUS MPEANPUHIMAEMBIX ACHCTBUN U PEIOTBPAIIATH UX;
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HAJIMYKS PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, YKOJOTMYECKON KYJIbTYpPhl, ONbITA JIESITEIbHOCTH SKOJIOTUYECKON
HaMpaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MMU B IO3HABATEIbHOW, KOMMYHMKATUBHOM M COIMAJIBHON MPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHMUS CHEeIU(PUKHM XUMHH KaK HayKh, OCO3HaHHS €€ pojii B (POpMHPOBAHUH PAIMOHAIBHOTO HAyYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTABICHUS 00 OKPY’)KAIOIIEM MHpE KaK O €IMHCTBE NMPUPOABl M YeJIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOIEM COXPaHEHUS TPUPOIHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTA XHMHH IS COBPEMEHHON IMBWIM3AIMU: B €€ TYMaHHCTHYECKOU
HAIPaBJICHHOCTH W BAYKHOW POJIM B CO3JaHUU HOBOUM 0a3bl MaTEpHATLHOW KYJIBTYPHI, B PEHICHUHU TJIOOATBHBIX TIPOOIEM
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPIEeTHUYECKOH, IHUINEBONM M HSKOJOTHMYECKOM O€30MacHOCTH, B
Pa3BUTHUU MEAMIIMHBI, O0ECIEUCHUHN YCIOBUM YCIEIIHOTO TPyJa U SKOJOTHMUYECKH KOMGPOPTHOM JKM3HU Ka)XJAOTO 4YJIeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTHU: MOHUMAHUS CYIIHOCTM METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOIb30BaTh MOJydyaeMble 3HAHUA /I aHaIM3a U OOBACHEHMS SBJIICHUM OKPYXKAIOIIEro MUpa U
MPOUCXONSIIUX B HEM HW3MEHEHUH, YMEHHUS JelaTh OOOCHOBAaHHbBIC 3aKJIIOYEHHS HAa OCHOBE HAYyYHBIX (PAKTOB H
VMMEIOIIMNXCS JaHHBIX C LEJIbIO MOJIyYE€HHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHUS VISl PEIICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYaIUSX;

VMHTEpPECA K O3HAHUIO, UCCIIEI0OBATEIBCKOM AEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O0OpPa30BaHUIO U caMOOOPA30BaHUIO, K aKTUBHOMY MOJIYYEHUIO HOBBIX
3HaHUU MO XUMUU B COOTBETCTBUU C KUZHEHHBIMU MOTPEOHOCTIMU;

HWHTEpeca K 0COOEHHOCTSAM TpyJia B pa3IMuHbIX chepax npodeccunoHaabHON AesTEILHOCTH.

METANPEIMETHBIE PE3YJIBbTATHI

MertanpenMeTHble pPe3yiabTaThl OCBOCHMS MPOTPaMMbI MO0 XHMMHHM Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUs
BKJTIFOYAIOT:

3HauUMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOllleHay4YHbIE TIOHSTHS, OTPAXAIONIUE IIEJIOCTHOCTh HAYyYHOW KapTUHBI MHUpa W CHEIU(GUKY METOJOB IO3HAHMS,
UCIIOJIb3yeMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBJICHHUE, MPOIECC, CUCTEMA, HAy4YHBIA (akKT,
MPUHITUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeIOBaHNE, HAOIIOICHHE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

yHUBEpCAIbHBIC yueOHBbIE IeHCTBUA (TIO3HABATEIbHBIE, KOMMYHUKATHBHBIC, DPETYJSITHBHBIEC), OO0ECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIIBHON KOMITETEHIIUHA 00YYaroNuXCs;
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CIIOCOOHOCTh OOYYaroOlIUXCs HCMOJIb30BaTh OCBOCHHBIC MEXKIUCIUIIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHHUS U
YHUBEpCAJIbHbIC YUEOHBIC ICHUCTBUS B TTO3HABATEILHON U COIIMATILHOM ITPaKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABAaTEIBHBIMH,
KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITETIbHO (hOPMYJIMPOBATh M aKTyaJTu3UPOBaTh MIPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeAesaTh 1€ JACATEIbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPHUU HX JOCTKEHHS, COOTHOCHUTH PE3YJIbTaThl
NEeSITEILHOCTH C TTIOCTABJICHHBIMHU IIEJISIMHU;

HCTIOJI30BaTh MPHU OCBOCHUHU 3HAHUN MPUEMBI JIOTHYECKOT'0 MBIIIJICHUS: BBIACIATh XapaKTePHbIC MPU3HAKU TOHSTHI
M YCTaHaBJIMBAaTh UX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIHME IOHATHSA JISI OOBSICHEHUS OTACIBHBIX (PAKTOB M
SIBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIUY BEIIECTB U XUMUUYECKUX PEaKIUi;

YCTaHABJIUBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKTy U3YYaeMbIMHU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B paCCMaTPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yeMbIe B XUMHUHM CUMBOJUYECKHUE (3HAKOBBIE) MOJICIH, MPEoOPa30BhIBATh
MOJICIbHBIC TIPEJCTABICHUS — XUMHUUYECKUN 3HaK (CHMBOJI) dJIEMEHTa, XMMUYecKas (popMysa, ypaBHEHHE XUMHUYECKOM
peaKkIMi — TPH PEIICHUH YYeOHBIX ITO3HABATEIBHBIX M NPAKTHUYECKUX 3a/]a4, MPUMEHSATH Ha3BaHHBIC MOJICIbHBIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMH METOJI0B HAy4YHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;

dbopmynupoBaTh HEJIM U 3aJa4d  KUCCJICIOBAHMS, MCIOJb30BaTh TMOCTABICHHBIE M  CaMOCTOSITEILHO
chopMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI I GOPMUPOBAHUS TUIIOTE3HI 0 TPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HABbIKAMM  CaMOCTOSITEJIbHOTO  TUIAHUPOBAHUS U MPOBEACHUS  YUYCHUUYECKUX  IKCIIEPUMEHTOB,
COBEpIIICHCTBOBaTh YMCHHS HAOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATEIIBHO IPOTHO3UPOBATh €ro pe3yJbTar,
dbopmyHpoBaTh 000OIIECHUS ¥ BBIBOJALI OTHOCHTEIIBHO JIOCTOBEPHOCTH pE3YJIHTAaTOB HCCICIOBAHMS, COCTABIISATH
000CHOBaHHBIN OTYET O TIPOJICTaHHOM padoTe;

MPUOOpETaTh OIBIT YUYCHHUYECKON MCCIIEIOBATEIBCKOM M TIPOCKTHOH JMESITEIBLHOCTH, MPOSBISATH CIHOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSATEILHOMY IMOUCKY METOJOB PEIICHUS MPAKTUUYECKUX 3a7ad, TPUMEHEHUIO PA3IUYHBIX METOJIOB

ITIO3HAHUAI.
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3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3IMYHbIX MCTOYHHMKAX HHGMOpManuUK (HAay4yHO-NOIyJIIpHAas JUTepaTypa XHMHUYECKOrO
COJIEp’KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHanmm3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (hopm
IIPEICTABIICHUS], KPUTHYECKH OLIEHNUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYNBOCTB;

(opMyJIMpOBaTh 3aIIPOCHl M IPUMEHATH Pa3IMYHbIE METO/IbI IIPU IOUCKE U 0TOOpe MH(OpMALK, HEOOXOAUMOM I
BBITNIOJIHEHMSI Y4€OHBIX 3a71a4 ONPEEIEHHOTO TUIIA;

IpUOOpEeTaTh OIBIT KCIOJIb30BAHUSA HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MTOMCKOBBIX
CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (HOpMYy MpeicTaBiieHUs HWHPOpManuu (CXembl, TpaduKkd, AUArpaMMBI,
TaOJUIIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayeCTBE CpEACTBAa NIpH paboTe C XUMUYECKOHM HH(POpMaluueil: MPUMEHSThH
MEXKIpeaMeTHbIC (PU3nuecknue 1 MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a00OpEeBHATYpbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJI€ 1Uaora /Uil IUCKYCCUH, BHICKA3bIBATh UEH,
(GopMyJIMpPOBaTh CBOM MPEJIOKEHNSI OTHOCUTENILHO BBIITOJIHEHUS IPEJIOAKEHHON 3a]auu;

BBICTYNIATh C INPE3CHTAUUEH pe3yJbTaTOB I1I03HABATEIBHOW JAESATENBHOCTH, MOJYYEHHBIX CaMOCTOSITEIBHO WIIN
COBMECTHO CO CBEPCTHUKAaMU IPH BBINOJIHEHUU XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEA0BaHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peajJl3alui yueOHOIo MPOeKTa, U (POPMYIMPOBATH BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHBIX
UCCIIEJOBaHUM ITyTEM COTJIaCOBAHUS MO3UIUI B X0/1€ 00CYXIeHUSI 1 0OOMEHa MHEHUSMHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOATENbHO TUIAHUPOBATh U OCYILECTBISATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, ONIpeaesid e€ el 1 3a/1a4H,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alrOpUTM ACHCTBUN MPU BBINOJTHEHUU
y4eOHBbIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubosee 3(PPEKTUBHBIA CIMOCOO UX pEHICHUS C YYETOM MOJyYEHHUS
HOBBIX 3HAHMM O BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb I€SITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ylbTaThl OCBOCHMSI MPOTpaMMbl IO XHMHUU CpeIHero oOmiero oOpa3oBaHMs BKJIHOYAIOT
cnenuduueckre st yueOHOro mnpeamera «XUMHsD HayyHble 3HaHUS, YMEHUS U CHOCOObI JIEHCTBUN MO OCBOEHHIO,
UHTEPIIpPEeTaluy U IPeoOpa30BaHUIO 3HAHUM, BUIbI IEATEIHHOCTH IO MOJYyUYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHU
B Pa3NIMYHBIX YYEOHBIX CUTyaIUsIX, a TAK)KE€ B PEAIbHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ XuMueil. B nporpamme no
XUMUH IPEIMETHBIE PE3YJIBTATHI IPEICTABIEHBI M0 F0JIaM U3YUYEHUSI.
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10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckass XuMHUsh» OTpa)karoT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE ¥ 3HAYEHUU OPraHUYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poJid B 00ECHEUYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEHICHUH MPOOJEM SKOJOTUYECKOM, SHEPIeTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3/IaHUM HOBBIX MATEpPUAJIOB, HOBBIX HCTOYHUKOB DHEPrUU, B
o0ecreueHnr parMoHaIbHOTO PUPOAOIIOIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KyJIbTyphl YellOBeKa, a
TaK)Ke SKOJIOTUYECKA 0OOCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M IPUPOIHOM CpElIE;

BJIAJCHUE CHCTEMOM XHMHYECKUX 3HAHHWM, KOTOpas BKJIKOYAET: OCHOBOMNOJATalOUIUE IOHATHA — XHWMHYECKHM
3JIEMEHT, aToOM, AP0 M JJIEKTpOHHas 000Jouyka aToMma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSTHUSI aTOMa, THOpUAM3AIINS aTOMHBIX OpOUTalel, NOH, MOJIEKYJIa, BaJIGHTHOCTD, AJIEKTPOOTPHUIATEILHOCTD, CTEIICHb
OKHUCJICHUSI, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAsh Macca, MOJSIPHBIA OOBEM, YIVIEPOAHBIA CKEJIET, (DYHKIIMOHAJIbHAs
rpyIma, paaukai, CTPYKTypHble (opmyiibl (pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEIETHBIE), HW30MEpUsS CTPYKTypHas H
IPOCTPAHCTBEHHAs (I€OMETpUYECcKas, ONTHYECKas), H30MEpbl, TOMOJOTUYECKHH pAJ, TOMOJIOTH, YTIIEBOAOPOJIbI,
KHCIIOPOA- W a30TCOJACpKAIIME  OpPraHUYECKUE  COCAUHEHHUS, MOHOMEp, IIOJIMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMsI; TEOPHH, 3aKOHbI (nmepuoauueckuit 3axoH J[. M. MenneneeBa, Teopusi CTpOeHUs
opranndeckux BeniecTB A. M. byTiiepoBa, 3aKOH COXpPaHEHHs MAcChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS
SHEPrUM TNPU XUMUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHHU, MUPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE IOHHMMAHMS IPUYMHHOCTH M CHCTEMHOCTHM XMMHYECKHMX SIBJICHUH; NPEICTABICHUS O MEXaHHU3Max
XUMHUYECKUX PEAKLIHNA, TEPMOAMHAMUYECKUX U KUHETUYECKHUX 3aKOHOMEPHOCTSAX MX IMPOTEKaHWUs, O B3aUMHOM BIIMSHHUU
aTOMOB M TpYIl aTOMOB B MOJEKynax (MHIYKTUBHBIA Hu Me3oMepHbI 3 dextsi, opuentantsl | u Il poma);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAX, COCTABE, MOJYUYEHUU U O€30MIaCHOM UCIOJIb30BAHUU BAKHEHUIIUX OPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOHN AEATEIBHOCTH YEJIOBEKA, OOIIMX HAYYHBIX NPUHILUINAX XUMUYECKOTO MPOU3BOJICTBA (Ha
pUMeEpEe MPOU3BOJCTBA METAHOJIA, TEPepPaOOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHUM: BBISBIATh XapakTEpHble NPU3HAKU TOHSTHM, YCTaHaBIMBATh UX B3aUMOCBS3b,
UCIT0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS ITPU ONMHUCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCITOJIB30BaTh XWMHYECKYIO CHUMBOJIMKY [UJIi COCTaBJIEHHS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYeCKIX BEUIECTB;

COCTABJISITh YPAaBHEHMSI XMMHYECKUX PEAKIMH W PACKphIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBHUTEJIBHBIX
peakiuii MOCPEeICTBOM COCTaBJICHMS 3JEKTPOHHOro OanaHca ATHX pEakIuil, peakuuil HOHHOrO OOMeHa MyTEM
COCTaBJIEHUS MX IMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHMIA;
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M3TOTaBJIMBATh MOJIETN MOJIEKYJI OPraHUYECKUX BELIECTB IS WILUTFOCTPALMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO
CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUH: YCTaHABIUBAThH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKHUX BEIIECTB 0 UX COCTaBy U
CTPOCHHUIO K ONpeNeNEHHOMY KIACCy/Tpylie COSAUHEHUM, NaBaThb UM Ha3BaHHS IO CHUCTEMAaTHYECKOW HOMEHKJIAType
(IUPAC) u npuBOauTh TpUBHAIbHBIC Ha3BaHUS JIsl OTIEIBHBIX MPEICTaBUTEIECH OPraHWYECKUX BEIIECTB (ITHUJIEH,
alleTWJICH, TOJIyOJI, TJIMIEPHUH, ATHJICHIJIUKOIb, (HEeHos, (popMmanbaerus, ameTanbIerui, aleToH, MypaBbHUHAs KUCIIOTA,
YKCyCHasi KHCIJIOTa, CTEApUHOBAsI, OJICMHOBAsI, MAJIbMUTUHOBASI KUCJIOTHI, TJUIMH, aJaHUH, MaJIbT03a, (PPyKTO3a, aHUJIMH,
JVBHUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUS OMPEIEATh BHJI XUMHUYECKON CBS3W B OPTAaHMYCCKHX COCAMHEHUSIX (KOBAJICHTHAS U
WOHHAs CBA3b, G- U T-CBA3b, BOJOPOAHAS CBS3b);

c(OpPMHPOBAHHOCTh YMEHUS IPUMEHSTh MOJIOKEHHSI TEOPUU CTPOEHUsI OpraHnyeckux BeuiectB A. M. bytneposa nis
00BACHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA TUITMYHBIX
IIPEJICTABUTENIEN PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: aJIKAHOB, LIUKJIOAIKAHOB, aJKEHOB, aJIKaJUCHOB, AJIKUHOB,
apOMAaTUYECKUX YTIIEBOJOPOJOB, CIIUPTOB, AJIbJIECTUIOB, KETOHOB, KAPOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXKHBIX 3()HUPOB,
KUPOB, HUTPOCOCTMHEHUN U aMUHOB, aMUHOKHUCJIIOT, OCJIKOB, YIJIEBOI0B (MOHO-, M- U MOJIMCAXAPHUIOB), WILTIOCTPUPOBATH
FEHETUYECKYI0 CBA3b MEXJIy HHUMHU YPaBHECHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKUX PpEAKIUH C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX MpPHUMEpPax XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CIIOCOOHOCTH OPTaHMYECKHX COCAMHEHHM OT KPaTHOCTU W TUIA KOBAJECHTHOU CBsI3U (G- U T-CBSI3W), B3AUMHOTO BIIASHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTIJIEBOJIOPOIHOTO ChIPbsl (HE(Th, MPUPOAHBIN ra3, yroih),
CIoCcoO0BI €ro nepepadoTKU U MPAKTUYECKOE MPUMEHEHUE TPOTYKTOB NEPEPadOTKY;

c(OpPMHPOBAHHOCTh BIJIAJICHUS] CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYUYHBIX METOAAaX MO3HAHUS — HaAONIOACHUH,
U3MEPEHUHU, MOCITUPOBAHUH, IKCTIEPUMEHTE (PEaIbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIE ONEpPALMd MBICIUTEIBHON JEATENBHOCTH — aHAJU3 M CUHTE3,
cpaBHEHHE, O0OOIIECHHE, CHCTEeMATH3aIlMIO, BBIABJICHHE MPUYNHHO-CICICTBEHHBIX CBA3€H — IS WU3YYEHHUS CBOWCTB
BEIIECTB U XUMUUYECKUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3h XUMHUYECKHX 3HAHUN C TMOHATUSAMH W TPEACTABICHUSMU
JPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB /I 00Jieeé OCO3HAHHOTO MOHWMAHUS CYITHOCTH MAaTE€pHATIBHOTO €IWHCTBA
MHUpa, WCIOJIb30BaTh CHCTEMHBIC 3HAHUA 110 OPTraHUYECKON XUMHUU JJIi OOBSICHEHUS W TPOTHO3WPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOAY;
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c(hOpMHPOBAHHOCTh YMEHUMN: POBOJAUTH PACUETHI 0 XUMUUYECKUM (DOopMyJiaM U ypaBHEHUSIM XUMHUUYECKUX PEaKIUi
C UCIOJIb30BaHUEM (PU3WYECKUX BEIMYUH (Macca, 0ObEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKJICHUIO XUMUYECKON (hOPMYJIbI BEIIECTBA IO U3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKUX JIEMEHTOB, IPOJAYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHUN: TIPOTHO3UPOBATH, AHAIM3UPOBATh W OLEHUBATh C TMO3MIMN HSKOJOTHMYECKOU
0€30MacHOCTH TIOCJIEICTBUS OBITOBOM M IMPOU3BOACTBEHHOM JEATEILHOCTH 4YEJIOBEKAa, CBSI3aHHOW C mepepaboTKon
BEIIECTB, UCIOJIb30BATh MMOTYUYEHHBIC 3HAHMS ISl TIPUHATUS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYaIUsiX, CBA3AHHBIX C
XUMHEH;

c(OpPMUPOBAHHOCTh YMEHUN: CAMOCTOSTENIHHO TUIAHUPOBATH M IPOBOJAUTH XUMUYECKUI IKCIIEPUMEHT (TIOyYCHHUE U
U3YYEHUE CBOMCTB OpPraHMYECKUX BEIIECTB, KAUYE€CTBEHHbIC PEAKUWU YTJIEBOAOPOIOB pPAa3IUYHBIX KJIACCOB U
KHCJIOPOJCOIEPKAINX OPraHUYECKUX BEIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1ay M0 PaclO3HABAHUIO OPTAHUYECKUX
BEILIECTB) C COOJIIOJICHUEM TIpaBUJl 0€30MacHOTO oOOpalleHus C BEHIECTBAMU U J1aOOPATOPHBIM O00OpPYIOBAHUEM,
bopMynupoBaTh  L€JIb  WCCIAEAOBAHMWS, MPEJICTABIATH B  pa3IMyHOM  (QopMe  pe3yibTaThl  SKCIEPHUMEHTA,
aHaJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI:

coOMI0IaTh MpaBUjIa IKOJIOTUYECKH LIEJIeCO00pa3HOro MOBEACHUS B OBITY U TPYJOBOM NEATENBHOCTH B LEJSAX
COXPaHEHUs CBOETO 3/10POBbsl, OKPYKAIOIIEH IPUPOAHON CPEABI U JOCTHKEHUS €€ yCTOWYMBOIO Pa3BUTHS,

OCO3HAaBaTh ONACHOCTh TOKCHYECKOI'O JEHCTBHMSI HA JKUBBIC OPTraHU3MBI OIPEACIEHHBIX OPraHWYECKHX BEIIECTB,
nonuMasi cmbich nokaszarens [IIK;

aHaAJIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYECKUX BEIIECTB B MPOMBILUIEHHOCTH U B OBITY C TOYKU
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IEJICHANPABICHHBIA MOMCK XMUMHUYECKON MH(GOpMAIMK B Pa3IMYHBIX
UCTOYHMKAX (Hay4yHass M YyuyeOHO-HayyHas JUTeparypa, CpeAcTBa MaccoBod wuHpopmaruu, MHTepHeTr u apyrue),
KPUTUYECKHA aHAIM3UPOBaTh XUMHUYECKYI0 HWH(poOpMmanuio, mnepepadaThiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUHU C
MOCTaBJICHHOW y4eOHOM 3a1auei.

11 KITACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHuuecKasi XUMUs OTPaxaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O MaTEpUAaJbHOM E€IUHCTBE MHpA, 3aKOHOMEPHOCTAX M I103HABAEMOCTH
SBJIGHUN TPUPOJIBI, O MECTE U 3HAUCHUU XMMHMU B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECHEUYEeHUH yCTONYUBOTO
pa3BUTHUS, B PEIICHUU MPOOJIEM 3KOJOTHYECKOW, SHEPreTHUECKON M MUIIEBONW 0€30MacHOCTH, B PA3BUTHU MEAMIIMHBI,
CO3/IaHUM HOBBIX MaTE€pUaOB, HOBBIX MCTOYHHMKOB 3HEPIUU, B 00ECIEUEHHH PAIMOHAIBHOIO MPHUPOAONOIb30BaHuUs, B
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(bopMHpPOBaHUKM MHPOBO33PEHMS U OOIIEH KyJIbTypbl YeJIOBEKa, a TaKXKe€ AKOJOTHYECKH OOOCHOBAHHOI'O OTHOILIECHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHHE CHCTEMOM XHWMHYECKHX 3HAHUM, KOTOpAas BKIIOYAET: OCHOBOIIOJATAIOLINE MOHATHS — XWUMHYECKUU
AJIIEMEHT, aToM, SIPO aToMa, W30TOMbI, JJIEKTPOHHAs O000J0YKa aroMa, s-, p-, d-aToMHBIE OpOUTaIU, OCHOBHOE H
BO30YX/IEHHOE  COCTOSIHMSI ~ aroMa, THOpuAM3anus aTOMHBIX — opOuTaned, HMOH, MOJIEKYyJia, BaJCHTHOCTb,
AIIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHHSI, XUMUYECKas CBSI3b (KOBAJCHTHAs, MIOHHAS, METAJUTMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKAsl peakUus, pPacTBOP, JIEKTPOJUTHI, HEINEKTPOIUTHI, AJIEKTPOJIUTHUECKAS
JUCCOLMAIUS, CTENEHb JMCCOLMAIMY, BOJOPOJAHBIN IOKa3aTelb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3(PQeKT
XUMHUYECKOM pPEeakUrH, CKOPOCTh XHUMHYECKOM pEakUuu, XUMHUYECKOE pABHOBECHE; TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON JTUCCOLMAINK, Tepruoandeckuil 3akoH .M. MeneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpAaHEHUS M IIPEBPALICHUSA DHEPIUM IIPU XHUMHUYECKMX PEAKLIMAX, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH
JEUCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMUU, MUPOBO33PEHUYECKHE 3HAHUSA, JIe)KAIIHE B OCHOBE
ITOHUMAHMS MPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHUX SIBJICHHUI; COBPEMEHHBIE IIPEACTABIEHUS O CTPOCHHUM BEIIECTBA HA
aTOMHOM, MOHHO-MOJIEKYJIIDHOM U HaJIMOJICKYJISIPHOM YPOBHSX; IPEACTABICHUA O MEXaHU3MaX XUMHWUYECKUX DPEaKLMi,
TEPMOJUHAMUYECKAX U KHUHETUYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKaHUsd, O XMMHYECKOM DPABHOBECUH, PACTBOpax MU
JTUCIEPCHBIX cUcTeMaX; (DaKTOJIOTMUECKHE CBEICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHUH U O€30IacCHOM HCIOIb30BaHUU
BOKHEUIITUX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOW JCSATEIBHOCTH UYEJOBEKa, OOIIMX HAYYHBIX MPUHIIMIIAX
XUMHUYECKOT0 IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTepHbIC MPU3HAKU TOHATUN, YCTAHABIUBATh WX B3aWMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIINE TIOHATHS IIPU ONUCAHUU HEOPraHUYECKUX BEILECTB U UX NPEBPALLCHUM;

c(OPMHPOBAHHOCTh YMEHUS HCIOIb30BAaTh XWMHUYECKYIO CHUMBOJIMKY JJII COCTaBl€HUS (OpMyJ BEIIECTB U
YpaBHEHUN XMMHUYECKHX peakuui, cucremarndeckyro HoMeHkinarypy (IUPAC) u TpuBHasibHbIE Ha3BaHHS OTAEIIBHBIX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHS OINpPEAENSITh BAJICHTHOCTh W CTENEHb OKUCJIEHUS XHMHYECKUX DJIEMEHTOB B
COEIMHEHMSIX, BHJI XMMUYECKOM CBsI3U (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), TUI KPUCTATUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

c(OPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTh CBOWMCTB BEIECTB OT BHJA XHUMHUYECKOH CBS3M U TUIA
KPUCTAJUTMUECKON PEMIETKH, OOMEHHBIN M TOHOPHO-aKIIETITOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOMN CBS3H;

c(OPMUPOBAHHOCTh YMEHMI: KJIACCU(PHUIIMPOBATH: HEOPraHUUECKHUE BEIIECTBA M0 UX COCTaBY, XUMUYECKHE PEaKIIH
[0 Pa3JIMYHBIM TNpHU3HAKaM (YHCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY 3((EKTy peakuuu, W3MEHEHHUIO
CTETMEHEeW OKHCIEHUSI 3JEMEHTOB, OOpaTUMOCTH, YYACTHUIO KaTajau3aTopa W JpyrHe); CaMOCTOSITENIbHO BbIOMpATh
OCHOBAHUS ¥ KPUTEPUHU IS KJIACCU(DUKAIINHN U3ydIaeMbIX BEIIECTB M XUMUUECKUX PEAKIIHIA;
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c(hOpMHPOBAHHOCTh YMEHHUS PACKpbIBaTh CMBICI Nepuoanyeckoro 3akona J[. M. MenneneeBa u JeMOHCTPUPOBAThH
€ro CUCTEMATU3HUPYIOULYI0, OOBSICHUTEIbHYIO U IPOrHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB M MOHOB XMMHUYECKHX 3JIEMEHTOB
nepBoro—uerBéproro mnepuonoB Ilepuomnueckoit cucremsl .M. MenneneeBa, UCHOJb3ysl MOHATUS «IHEPrETUUYECKHE
YPOBHIWY», «IHEPTreTUUYECKUE MOTYPOBHUY», «S-, P-, d-aTOMHBIE OpOUTAIN», KOCHOBHOE M BO30YKIIEHHOE SHEPreTHUYECKUE
COCTOSIHMSI aTOMay; OOBSICHSATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMMHUYECKHX DJEMEHTOB M HX COCIMHEHHM IO
nepuoaam u rpymnmam llepuoanueckoit cucremsl [. M. MeHneneeBa, BaJE€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOEHHS UX IEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEPH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXKIY HEOPraHMYECKMMH BEIIECTBAMU C MOMOUIBIO
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN MOCPEICTBOM
COCTaBJICHMSI DJIEKTPOHHOrO OajaHca J3THX pPEakKlMil; peakiuid MOHHOTO OOMEHa MyTEM COCTABIICHHS HMX TOJHBIX U
COKpalI€HHBIX HMOHHBIX YPAaBHEHMI; peakIui THUAPOJIM3a; pPEaKIuid KOMIUIEKCOOOpa3oBaHUs (Ha TmpuMepe
TUIPOKCOKOMITIIEKCOB IMHKA U aTFOMUHHS);

c(hOpPMHPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHUYECKHX peakluuid ¢ Yy4ETOM HUX
DHEPreTUYECKUX XAPAKTEPUCTHK, XAPAKTEP U3MEHEHHUSI CKOPOCTH XMMHUUYECKOM PEaKUHUH B 3aBUCUMOCTH OT PAa3JIUYHBIX
(GhakToOpoB, a TAKXKE XapaKTep CMEIICHUS XUMUYECKOrO PaBHOBECHUS MO/ BIMSHUEM BHEIIHMX BO3JeHcTBUM (mpuHIun Jle
[TaTense);

c(hOpPMHPOBAHHOCT, YMEHHUSI XapaKTEPU30BaTh XWMHUUYECKHE PEaKIMH, JIEKAIMe B OCHOBE MPOMBIILICHHOTO
MOJIyYEHUsI CEpPHOM KHCJIOTHI, aMMHUaka, OOIME Hay4YHbIC MPUHIMUIBI XUMUYECKUX IPOU3BOJACTB; I€IeCO00pa3HOCTh
MPUMEHEHUSI HEOPTAHUYECKUX BEIIECTB B MMPOMBIIICHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOIIEHUS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUW O METOAAaX HAyYHOTO MO3HAHUS SBJICHUIN MPUPOABI — HAOIIOACHUE,
U3MEpEeHue, MOACIUPOBAHUE, DKCIIEPUMEHT (pEaJIbHbI U MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS
MPUMEHSITh 3TH 3HAHUS TPU DKCIIEPUMEHTAIHLHOM MCCJICIOBAHUU BEUIECTB U JJISI OOBSICHEHUS] XUMHUUYECKUX SIBJICHUU,
HMMEIOIINX MECTO B MPUPOJIE, MPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3h XUMUYECKUX 3HAHUN C TIOHATHUSAMU U MPEJCTABICHUSIMU IPYTUX
€CTECTBEHHO-HAYYHBIX MTPEAMETOB JJIsl 60JI€€ 0OCO3HAHHOTO MMOHUMAaHHUS MaTePUATHLHOTO €IMHCTBA MHPA;

c(hOpPMHUPOBAHHOCTh yYMEHUS TPOBOJUTH PACUYETHI: C KCIOJIH30BAHMEM TOHSTUN «MaccoBas JOJISI BEIIECTBA B
pacTBOpe» U «MOJISIpHAST KOHIIEHTpPAIIUI»; MACChl BEIIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIIOBOr0 A (deKTa peakinu;, 3Ha4eHUsI BOJOPOJTHOTO
MOKa3aTelis paCTBOPOB KHUCIIOT U IEJI0UYel ¢ M3BECTHOM CTETEHBIO JUCCOIHAIINK; MacChl (00bEMa, KOJIMYECTBA BEIIIECTBA)
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MPOAYKTA PEAKLUMH, €CIM OJHO M3 HCXOIHBIX BEIIECTB JAaHO B BHUAE pacTBOpa C OMNPEACIEHHOM MacCOBOM HOJIeH
pPacTBOPEHHOTO BEIIECTBA WJM JIaHO B H30BITKE (MMEET NPUMECH); JOJU BBIXOJA MPOAYKTAa PEeaKIru; OOBEMHBIX
OTHOUICHUI Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOSATEIIPHO TUIAHUPOBATh U MPOBOAUTH XUMHUUECKUN SKCIIEPUMEHT (IIPOBEJICHHE
peakiuii MOHHOTO OOMEHa, MOJTBEPKJICHHE KauyeCTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIECTB, OIpPEISICHUE CPEIb
PacTBOPOB BEIIECTB C TOMOINBIO HWHIWKATOPOB, M3YyUYCHHE BJIMSHUS Pa3IMYHBIX (DAaKTOPOB HAa CKOPOCTh XHMHUYECKOM
peakIuy, pelnieHrue SKCIEePUMEHTAIBHBIX 3adad mo TemMaM «Mertamnsy u «Hemeramisl»y) ¢ coOnrojeHreM MpaBUil
Oe3omacHoro oOpaIrieHuss ¢ BEMIeCTBAMH W JIAOOPATOPHBIM 000pymOBaHHEM, (HOPMYIUPOBATh IIEIh HCCICIOBAHMS,
MIPEICTABIIATH B PA3JIMYHON (POpME PE3yIbTaThl IKCIIEPUMEHTA, aHATM3UPOBATh M OIEHUBATHh MX JOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTh YMCHHUH: COOJIONATh MpaBUja ITOJIH30BAHUS XHMHUYCCKOH IIOCYyJI0M HM J1abOpaTOPHBIM
o0opysoBaHuEM, OOpallieHusi C BEHIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMHU 10 BBIMOJHEHHUIO J1a0OpPAaTOPHBIX
XUMHUYECKUX ONBITOB, JKOJOTUYECKH 1EJIeCO00pa3HOrO MOBEACHUS B OBITY M TPYJIOBOW JESITEIBHOCTH B IENSIX
COXPaHEHMSI CBOETO 3JI0POBbSI, OKPYKAIOWIEH MPUPOJIHON CpElbl U JOCTHXKEHHS €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABATH
OITACHOCTh TOKCHYECKOTO JIEMCTBUS HA KUBBIC OPTraHU3MBbI ONPEACIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHUMAsl CMBICI
nokazarens [TJIK;

c(hOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIISIThH IIEJICHANPABICHHBIN MOMCK XUMHUUYECKON WH(pOpMAIUU B Pa3IdYHBIX
UCTOYHUKAX (HayyHas W YydeOHO-Hay4yHas JIMTeparypa, CpeAcTBa MaccoBoil uH(opmanuu, WHTepHeT M Apyrue),
KPUTHYECKH aHaJM3UPOBaTh XUMUUYECKYI0 HH(opManuio, mnepepadaThiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUU C
MOCTABJICHHON y4eOHOM 3aaueii.
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COJAEPKAHUE OBYYEHUA 10 KJIACC
OPTAHUYECKAA XUMUA

TeopeTquCKne OCHOBBI opraaneCKoﬁ XUMHUH.

[Tpeamer u 3HaUeHHE OPraHUYECKON XUMUHU, IIPEACTABIEHUE O MHOT0OOpa3uy OPraHNuECKUX COETUHEHUH.

DJEeKTPOHHOE CTPOEHHE aroMma YIJIepoAa: OCHOBHOE M BO30YXIEHHOE COCTOSHHUSA. BajeHTHbIE BO3MOXKHOCTH aTOMa YIJIepona.
XuMHUeCKasi CBA3b B OPraHUYECKUX COEOUHEHHUsAX. Tumbel ruOpuan3aluu aTOMHBIX opOuTanedl yriepoja. MexaHu3Mbl 00pa30BaHUS
KOBQJICHTHOH CBSI3U (OOMEHHBIN M TOHOPHO-AKIETITOPHBIN). THUIIBI TepeKphIBaHUS aTOMHBIX OpOuTaNeH, 6- u m-cBsi3u. OauHapHasi, IBOWHAS U
TpoiiHast cBsA3b. CrocoObl pa3pbiBa CBsI3€il B MoOJIEKyJlax OpraHuyeckux BemiecTB. IloHATme o CcBOOOJHOM paaukaie, HyKieopuie H
aJIeKTpoduIIe.

Teopust cTpoeHHs OpraHuuyecKux coenuHeHud A.M. ByTiepoBa M COBpEMEHHBIE IPEICTABICHHS O CTPYKType MOJIEKYJ. 3HA4YCHHE
TEOPHH CTPOCHHSI OPraHUYECKUX COeNWHEHHNA. MOJEKyJsIpHbIe U CTPYKTYpHbIE (Gopmyibl. CTpyKTypHBIE (OPMYIBl Pa3IUYHBIX BUIOB:
pa3BEpHyTasi, COKpaléHHas, ckenetHas. M3omepus. Buabl usoMepuu: CTpyKTypHas, IpOCTpaHCTBEHHAsL. DIEKTPOHHbIE 3((EKThl B MOJIEKYJIaxX
OpPraHUYeCKUX COCTUHEHUN (MHIYKTUBHBIA M ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o kinaccudukanuy opranndeckux BemecTs. [lonsaTue o GyHkuronansHoU rpynmne. ['omosnorus. I'omonoruueckue psibl.
Cucrematnueckast HomeHkaTypa opranndeckux coequnenuii (IUPAC) u tpuBnanbHble Ha3BaHUS OTJENbHBIX IPEICTaBUTENEH.

OcobeHHOCTH U Ki1acCU(pUKaINs OpraHu4ecKuX peakiuid. OKUCIUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B OPraHMUECKOW XUMUHU.

OKcliepUMEHTAIbHbIE METO/Ibl M3Y4EHHUs BEIIECTB M MX IPEBpAIICHUH: O3HAKOMIJIEHHME C OOpa3liaMyM OpPraHMYeCKHUX BELIECTB U
MaTepuajiaMM Ha UX OCHOBE, OIbITHI 110 IMPEBPALICHUIO OPraHMYECKHUX BEUIECTB IPU HAarpeBaHUM (ILJIaBJICHHE, OOYIJIMBAaHWE U TOPEHUE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yriaesogopoabl.

Anxkanbl. ['oMonorudeckuil psj ajkaHoB, oOmast popMyiia, HOMEHKIATypa U U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT aIKaHOB, Sp>-THOPUIN3allis aTOMHBIX OpOUTalell yrieposa, G6-cBsa3b. Pu3HUecKue cBOWCTBA aJIKAHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLUU 3aMEILLECHUs, U30MEPU3ALUU, JETUIPUPOBAHMS, IUKINU3ALNUN, IUPOJIN3A, KPEKUHTa, TOPCHUS.
[IpencraBieHue 0 MEXaHU3ME PEAKLIUN PAAUKAIBHOTO 3aMEIIECHHUS.

Haxoxnenue B npupoje. CriocoObl MOJy4YeHHs U IPUMEHEHUE aJIKaHOB.

[Muknoankanbsl. O6mas Gopmysna, HoMeHKIaTypa U u3omepusa. OCOOEHHOCTH CTPOSHMSI U XMMHUYECKUX CBOWCTB MaibIX (LMKJIONPOIaH,
IUKJI00yTaH) U OOBIUHBIX (IIUKJIONEHTaH, IUKJIOTeKCaH) UKI0aTKaHOB. CriocoObl MoTyueHHs U IPUMEHEHNE [IUKII0ATIKAHOB.

AnkeHnbl. ['oMonoruueckuii psii ankeHoB, oOmas (opmyrna, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII
alKEHOB, SP>-THOPHAM3alMs aTOMHBIX OpOMTalell yriaepoaa, o- U m-cBasd. CTPYKTypHas U reoMeTpuueckas (LMC-TPAHC-) H30MEpHSL.
®u3nyecKue CBOMCTBA AJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKIMU NPHUCOCAUHEHUS, 3aMEIICHHs B O-TIOJOKEHHWE IpU JBOMHOW CBS3H,
nojaumepu3au u okucienus. [Ipasuno MapkoBHuKoBa. KauecTBeHHbIe peakiii Ha ABOWHYIO CBs3b. CIOCOOBI MOMY4YEHUSI U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankagueHoB (CONpsuKEHHBIC, U30JIMPOBAHHbBIE, KyMyauposanHvle). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS
U XMUMHUYECKUX CBOWCTB COMPSKEHHBIX NUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepuszanus conpspk€HHbIX queHOB. CriocoObl MOTYYEHUS U
IIPUMEHEHHUE aJIKaUEHOB.

Ankunbl. ['OMOnOTHYECKUNA PsAZl AIKUHOB, o0mmas ¢GopMmysia, HOMEHKJIATypa U U30MepHsi. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJl aJKWHOB, SP-TMOpHUIM3aIMs aTOMHBIX opOuTaneil yriepona. dusnueckue CBOICTBAa aJKWHOB. XMUMHYECKHE CBOICTBA: peaklUu
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MPUCOSANHCHUS, TUMEpPU3allUd W TPUMEPHU3ALUU, OKHUCIEeHUs. KHCIOTHBIE CBOWCTBA AJIKWHOB, MMEIOIIUX KOHIICBYIO TPOWHYIO CBS3b.
KauecTtBennble peakiiuu Ha TpoitHYIO cBsi3b. CrIOCOOBI OMyUEHUs U IPUMEHEHHE aJIKUHOB.

ApomMarudecKkue yriaeBoaopoas! (apeHsl). ['oMmonoruueckuil ps apeHoB, od1iast opMyna, HOMEHKIATypa U U30MEpHUs. IINEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH301a. PU3NYecKue CBOICTBA apeHOB. XUMUYECKHE CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIUU
3aMeIlIeHus] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOIHOM paJHKale, peakiuy MPUCOSAUHEHHS, OKHCICHHE TOMOJIOTOB OeHsoda. IIpeacraBnenue
00 OpHUEHTHUPYIOLIEM JCHCTBUM 3aMECTUTENICH B OEH30JbHOM KOJIbIE HA MpUMEpE aJIKWIbHBIX PaJUKaloB, KapOOKCUIbHON, THIPOKCUILHOM,
AMHHO- ¥ HUTPOTPYMIIbI, aTOMOB rajioreHoB. OcOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lommumepusanus crupona. CrocoObl mosydeHus 1
MPUMEHEHHE apOMaTHYECKHUX YTIIEBOJOPOIOB.

[Tpupoansiii ra3. [lonytasie HedTsHbIE ra3el. Hed T 1 €€ npoucxoxaenne. KameHHBIN yroyib 1 IpoIyKTHI ero nepepadborku. CrocoOs
nepepaboTKu HePTH: TEPEeroHKa, KPEeKUHT (TePMUYCCKUN, KaTaIUTUYECKHH), pudopMHHT, mUpoiu3. [IpoaykTel mepepaboTku HEPTH, HX
MPUMEHECHHE B IPOMBIIIJICHHOCTH H B OBITY.

['eneTnyeckas CBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DJEKTPOHHOE CTPOCHHE TAIOTEHIIPOM3BOTHBIX YTJIEBOJOPONOB. Peakiuy 3aMemieHusi rajoreHa Ha THAPOKCOTPYIIIY, HUTPOTPYIILY,
UAHOTPYIIy, aMuHOrpymmy. JlelicTBue Ha TallOreHIIPOU3BOJIHBIE BOJHOTO U CHUPTOBOTO pacTBopa ImEnouyd. BsaumopeiicTue
JUTAJIOTEHAIKAHOB C MarHueM M LWHKOM. [loHATHE O MEeTaJIOOPraHWYEeCKHX COEAMHEHUSX. lcrmonb30BaHue TaloreHIpPON3BOIHBIX
YTJIEBOJIOPOAOB B OBITY, TEXHHUKE U IIPU CUHTE3€ OPraHNYeCKHUX BEIIECTB.

DKcliepyUMEHTAbHBIE METOJBl HM3yYeHHUS BEHIECTB M WX MpPEeBpalleHUil: wH3ydyeHHe (U3MUECKHMX CBOWCTB YTJIIEBOJOPOIOB
(pacTBOPUMOCTD), KaUYECTBEHHBIX PEAKIUil YrIeBOJOPOJIOB Pa3IMUHBIX KJaccoB (oOeciBeurBaHMEe OPOMHOIM WM HOJHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajws, B3aUMOJCHCTBHE alleTUICHA C aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHAPYXKEHHE YIiiepona u
BOJIOPOJIa B OPTraHMYECKUX BEIECTBaX, MOJyUYEHHE dTHUIICHA U U3YUYECHUE er0 CBOICTB, 03HAKOMIIEHHE C KosuleKuusiMu «Hedtb» u «Yromby, ¢
00pa3iaMu MIacTMacc, KayqyKOB U PE3HHBI, MOJICIIMPOBAHIE MOJIEKYJT YTJIEBOIOPOIOB U TaJIOTCHIIPON3BOAHBIX YTIIEBOIOPOJIOB.

Kucjiopoacoaep:kaiue opraHu4eckue coeuHeHus.

[Ipenenbuble omHOATOMHBIE cUPTHl. CTpOCHME MOJIEKYH (Ha MpUMEpEe METaHOoJIa U dTaHoJa). ['omonorudyeckuit psij, obmias ¢popmyia,
u3oMepus, HOMEHKIaTypa U kiaccudukamus. dusudeckue CBOICTBA MpeneibHBIX OJAHOATOMHBIX CIHPTOB. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CITUPTOB. XHWMHUYECKHE CBOWCTBA: PEAKIWHU 3aMENICHHs, JeTHUApPATAlN, OKHUCICHHUS, B3aUMOJICHCTBHE C OPraHMYECKUMH W
HEOpPraHMYECKUMHU KucioTamu. KauecTBeHHas peakivs Ha OJAHOATOMHBIE cUpPTHL. JleiicTBHe 5TaHONIa M METaHOJa Ha OPTaHU3M YEIOBEKa.
Crioco0bI oTydeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpoctsie adupsl, HOMeHKIaTypa u u3oMmepus. OCOOEHHOCTH (PU3NIECKUX U XUMUYECKUX CBOMCTB.

MHOroaToOMHBIE CIUPTHI — ITUICHTIIMKOIb U TIUIEeprH. OU3nvecKkrne U XUMUYECKHEe CBOWCTBA: PEAKIINY 3aMeIICHUs, B3aUMOJICHCTBHUE C
OpPraHMYECKUMHU M HEOPTaHMYECKUMHU KUCJIOTaMH, Ka4eCTBEHHAs PEeaKIlis Ha MHOTOATOMHbIE criUpThL. [IpescTaBneHne o MexaHu3Me peakiuit
HyKJeopuapHOTO 3amenienns. JleficTBre Ha opranu3M yenoBeka. CrocoObl MoTydeHus 1 IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHHe MOJIEKYJIbI, B3aMMHOE BIUSHHE THAPOKCOTPYIIIBI U OEH30/IbHOTO siipa. Pusnueckue cBoiicTBa eHona. OcoOeHHOCTH
XUMHYECKHX CBOHMCTB (enoma. KauectBennsie peaknuu Ha ¢eHon. ToxcmunocTs (enonma. CriocoObl MOMyYeHHsT W TpUMEHeHHue (eHoa.
®denondopManbaeruaHas CMOJa.

KapOoHUIIbHBIE COSNWHEHHS] — aNbICTUABl M KETOHBL. ODJEKTPOHHOE CTPOSHHE KapOOHWIFHOW Tpymibl. [ OMOJOTHYECKHE PpSIIbI
aNbJIETH/IOB M KETOHOB, o0Iast Gpopmyra, uzoMepus U HOMEHKIaTypa. Ou3ndeckue CBONCTBA albJACTUIOB U KETOHOB. XUMUYECKUE CBOMCTBA
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IBJICTUAOB U KETOHOB: peakuuu npucoequHenus. OKUCICHUE albIern0B, KayeCTBEHHbIC Peakluy Ha anpAeruabl. CrocoObl MOdyYeHUus U
IPUMEHEHHE ANIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHCIOTHL. OCOOEHHOCTHM CTpPOSHHS MOJIEKYJ KapOOHOBBIX KHCHOT. W3omepus u
HOMeHKJIaTtypa. dusnueckue CBOHCTBA OJHOOCHOBHBIX IPECNIBHBIX KapOOHOBBIX KHUCIOT. BomoponHble CcBA3M MeXay MOJEKyJIaMu
KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBOICTBA: KHCIOTHBIC CBOWMCTBA, PEAaKIMs ATEPUPHUKAIMU, PEAKIHMH C YYaCTHEM YIJIEBOJIOPOJIHOTO
panukana. OcoOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. IIOHATHE O MPOU3BOAHBIX KapOOHOBBIX KUCIIOT — CIIOKHBIX 3dupax. MHoroobpasue
KapOOHOBBIX KHCIOT. (OCOOEHHOCTHM CBOWCTB HENPEJCNbHBIX W APOMATUYECKUX KApOOHOBBIX KHCJIOT, JUKApPOOHOBBIX KHCIOT,
I'MJIPOKCUKApOOHOBBIX KHUCIOT. IlpeacraBuTenu BBICIIMX KapOOHOBBIX KHUCIOT: CTEAPUHOBAs, MaJbMUTUHOBAsA, OJEHHOBAs, IUHOIEBAA,
JuHoNeH06as KUcIoThl. CriocoObl MoTyueHHs U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psaa, odmas popmysa, H30MepHs 1 HOMeHK1aTtypa. Pu3ndeckue 1 XUMUUYECKUE CBOMCTBA: THIPOIIN3
B KMCJION Y LIETOYHOU Cpele.

Kupsbl. Ctpoenune, Gu3nuecKre 1 XMMHUYECKHUE CBOKWCTBA JKUPOB: TUAPOJIN3 B KUCION U 1IeI0UHOM cpeae. OCOOCHHOCTH CBOMCTB JKHPOB,
CoOJIeprKallliX OCTaTKU HEIPeleIbHBIX JKUPHBIX KUCIOT. JKupsl B ipupo/e.

MbL1a KaK coJH BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOILEE eHCTBHE.

OO0mmas xapakTepucTuKa yriieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, IU- U MOJHCAXapu/Ibl). MOHOCAXapHIbl: TIIFOK03a, PPYKTO3a,
rajakTosa, pu0o3a, nezokcupu6o3a. duznueckue CBONCTBA M HaxoxzaeHHe B mpupojae. DotocuHTe3. XHMHYECKHE CBOWCTBA TIJIHOKO3BI:
peakuuy C y4acTUEM CIHUPTOBBIX U alIbJETHJIHOW IpyII, COUPTOBOE U MOJIOYHOKHCIOE OpokeHue. IIpuMeHeHue riiroko3bl, €€ 3HaUCHUE B
AKHU3HEIEeATEIbHOCTH Opranu3Ma. Jlucaxapuasl: caxapo3a, MajibTo3a U JakTo3a. BoccranaBnuBarolye 1 HEBOCCTAHABIUBAIOIINE JUCAXAPUIbI.
l'unponus nucaxapunos. Haxoxnenue B npuposne u npumeHenue. [lonmmcaxapuipl: Kpaxmai, TIJIMKOTeH U Leumnosio3a. CTpoeHue
MaKpoMOJIeKyJ Kpaxmala, IJIMKOTeHa U LeJlIrosio3bl. Pusnueckue CBOMCTBa Kpaxmana M 1eJUII0JI03bl. XMMHUECKHE CBOWCTBA Kpaxmaa:
THJIPOJIN3, Ka4eCTBEHHAsI PEaKIHs C MOJAOM. XMMHUYECKHE CBOMCTBA IEIUIIOJIO3bI: THIPONIN3, NodydeHne 3¢(pupoB nemtonossl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCrepUMEHTAJIbHbIE METO/Ibl U3yUEHUS BELIECTB U WX IPEBPAIICHUN: pacCTBOPUMOCTb Pa3IMYHbIX CIHPTOB B BOJE, B3aUMOJEHCTBHE
9TaHOJa C HATPUEM, OKHCIIEHHWE 3THUJIOBOIO CIHMpPTAa B albJETHJ HAa PACKaJIEHHONM MEIHOW IPOBOJIOKE, OKHCIEHHE 3THUIIOBOIO CIHUpTa
JUXpOMAaToOM Kanusi (BO3MOJKHO HCIOJIb30BaHUWE BHJIEOMATEPHANIOB), KAYECTBEHHbIE pEAaKIMM Ha aibJeruipl (C TUAPOKCHUIOM
muamMuHcepeopa(l) u runpokcugom menu(Il)), peakmus rauuepusHa ¢ ruapokcunom Meau(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM
KHCJIOTHI, B3aUMO/IEHCTBHE pacTBOpa INII0K03bl ¢ ruipokcuiom meau(Il), B3aumoeiicTBue kpaxmana ¢ HOJA0M, PELIEHUE IKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMaM «CrupThl 1 heHob», «KapOoHoBbie KUCIOTHL. ClI0XKHbBIE 3(DUPBI».

A3oTcoaep:kalniye opraHuyeckne coeiNHeHusl.

AMUHBI — OpraHuYecKue Npou3BoIHbIe aMmMHaka. Kiaccudukanus aMuHOB: anudarnyeckue U apoMaTUYecKHe; epBUYHbIEe, BTOPUYHBIE
u Tperuunble. CTpoeHue Moiekynd, oOmias (opMmyna, H30Mepus, HOMEHKJIAaTypa MW (u3nueckue cBoWcTBa. XUMHYECKOE CBOHCTBA
aMn(paTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKUIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30TUCTOH kucioroi. Comu
AIKUJIaMMOHMUSL.

AHUIMH — NIPEACTaBUTEb AMUHOB apOMaTHUeECKOro psja. CTpoeHne aHwIMHA. B3auMHoe BiIMsIHUE TPyNI aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl MOJy4YeHUS W MPUMEHEHHE anu(aTHUYeCKUX
amMuHOB. [losyuenne aHWIMHA U3 HUTPOOEH301a.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 78 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I. 0 3IEKTPOHHbINA
Ctpanuua 15 n3 31. Ctpanuua cosgara: 21.11.2025 11:43 =¥ TATAPCTAH



AmuHokuciotel. Homenknatypa u uzomepus. OTAENbHbIE NPEICTABUTENN 0-aMUHOKHUCIIOT: TJIMIMH, ajaHuH. dusnueckue cBOMCTBA
aMHHOKHUCIIOT. XMMHUYECKHE CBOMCTBA aMUHOKUCIIOT KaK aM()OTEPHBIX OPraHMYECKUX COCIUHEHUH, peakLus MOJUKOHICHCALUU, 00pa3oBaHue
NENTHIHON CcBs3U. buonornyeckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NIENTUIOB.

benku kak npupoansie nonuMepsl. IlepBudHas, BTopudHas 1 TpeTHUHAs CTPYKTypa OeiakoB. XMMHUYECKHE CBOMCTBA OEIKOB: TMIPOIIN3,
JIeHaTypalysi, KadeCTBEHHBIC PEaKIH Ha OCIKH.

OKcliepUMEHTAlIbHbIE METOJbl M3Y4YEHHs BEIECTB M HX IPEBPALCHUH: pacTBOpeHUEe OCNIKOB B BOJE, JEHaTypalus OCJIKOB IpH
HarpeBaHUM, BETHBIC PEAKIUU Ha OCJKH, pelIeHUe SKCICPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30TCOJIepKalie OPraHUnYEeCKUE COSTUHEHHS U
«Pacno3HaBaHue OpraHMYECKUX COCAUHEHUIN.

Bbicokomoi1eKyIsIpHBbIE COeIUHEHHUS].

OcCHOBHBIE MOHATUSA XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHMN: MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPHU3aLNH,
CpelHss MoJieKysipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — ITOJIMMEPU3aLUs U TOJIMKOHCHCALIMSL.

[TonmumepHble MaTepuansl. [lmacTMaccsl (IOJMATUIIEH, MOJUIPONMIIECH, MOJMBUHWIXJIOPU], MOJIMCTUPOJ, IOJIMMETUIMETAKpHIIAT,
NOJIMKApOOHATHI, NOMUATUIIEHTEpedTanatT). Y TUIN3aus 1 nepepadoTka MjaacTHKa.

OnacToMepbl: HATypalbHbIM KaydyK, CHHTETHYECKHE KayuyKH (OyTalueHOBBIH, XJIOPOIIPEHOBBIN, U30IPEHOBBII) U CUIMKOHBL. Pe3nHa.

Bonokna: HatypaabHbI€ (XJIOIOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAPOH U JaBCaH).

[Tonumeps! cienuanbHOro Ha3HaueHus (TedIioH, KeBiap, 3J1EKTPOIIPOBOAAIINE TOJUMEPHI, OnopasiaracMble MOJUMEDPHI).

OKCHepUMEHTAJIbHBIE METOJbl M3yUEHUS BELIECTB U UX IPEBPALICHMI: O3HAKOMJIEHHME ¢ 00pa3liaMu MPUPOAHBIX M MCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, Kay4yKOB, PELICHHE SKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «Pacro3HaBaHue 11acTMace 1 BOJIOKOH».

Pacuérnsle 3agaun.

Haxoxnenue MousiekyssspHOH (hOpMyJibl OPraHMYECKOro COEAMHEHHUS II0 MAacCOBBIM JIOJIAIM 3JEMEHTOB, BXOJSALIMX B €ro COCTaB,
HAXOXXJCHUE MOJICKYJISIPHOH (OpMYJIBI OPraHWYECKOTO COCTUHEHHUs M0 Macce (00BhEMY) MPOIYKTOB CrOpPaHHUs, MO KOJUYECTBY BEIIECTBA
(Macce, 00bEMY) MPOAYKTOB PEAKLIUU W/WIIM UCXOAHBIX BELIECTB, YCTAHOBICHUE CTPYKTYpHOU (POPMYJIbI OPraHNYECcKOro BEIeCTBa Ha OCHOBE
€ro XUMHUYECKUX CBOMCTB WJIM CITIOCOOOB MOJIy4YEHHUS, OTPEAEIICHUE JI0JIM BBIX0/A MIPOJYKTa pEaKLUU OT TEOPETUUECKH BO3MOKHOIO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€HM MpHU HW3YYEHMM OopraHuueckod Xxumuu B 10 Kiiacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BaHHE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK ¥ MOHATUH, IPUHATHIX B OT/AENbHBIX MPEAMETaX €CTeCTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SBJIEHWE, HAy4YHbIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHalU3, CHUHTE3, KiacCU(pUKaLUs,
HaOJr0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MO/IETTMPOBAHUE.

®uznka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOJEKYJa, SHEPreTUUYEeCKHl ypOBEHb, BEIIECTBO, TeJIO, 00BEM, arperaTHOE
COCTOSIHUE BelEeCTBA, (PU3NUECKHUE BEIMUMHBI, €AMHUIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kineTka, opranusm, 3KocucreMa, onocdepa, MeTadoIu3M, HaCIeICTBEHHOCTb, aBTOTPO(MHBIN 1 TeTepoTpOdHbIN THI MUTAHUS,
OposxeHue, GOTOCUHTES, IbIXaHNE, OCJIKH, YTIEBO/IbI, KHUPBI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadus: nonesHsle HCKONAEMBbIE, TOIUIUBO.

TexHoyIOrusl: NUILEBBIE IPOIYKTHl, OCHOBBI PAlMOHAIBLHOIO NUTAHMS, MOIOLIME CPENCTBA, MarepHalbl U3 MCKYCCTBEHHBIX H

CHHTCTHYCCKHX BOJIOKOH.
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11 KIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA
Teoperuyeckne OCHOBBI XMMHHU.

AtoM. CocraB aToMHbIX sAfep. Xumuueckuil snemeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX 0O00JIOUEK aTOMOB, KBAaHTOBBIE UHCIIA.
DHepreTYeckKue YypOBHH M TMOAYpPOBHU. AToMHBIe opbOutanu. Kraccudukanus XUMHYECKUX OJJIEMEHTOB (Ss-, p-, d-, f-amemeHTshI).
Pacnpenenenne 31€KTPOHOB IO aTOMHBIM OpOUTAIsAM. DJIEKTPOHHBIE KOH(UIypalluu aTOMOB 3JIEMEHTOB I€PBOr0—4eTBEPTOrO MEPHOAOB B
OCHOBHOM H BO30YX/IEHHOM COCTOSIHUH, HJIEKTPOHHBIE KOH(DUTYPALUU HOHOB. DJIEKTPOOTPHIIATEIBHOCTb.

Ilepnonnueckuit 3akoH u Ilepumonnueckas cucrtema xumuueckux sineMeHTOB [[.M. MenneneeBa. CBA3bp NEPUOIUYECKOrO 3aKOHA M
[leproguueckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
XMMHUYECKHX HJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB 10 TPyIIaM U NepuoaaM. 3HaueHue nepruoauyeckoro 3akoxa J[. 1.
Menpeneesa.

Xumuueckasi cBsi3b. Bubl XMMHUYECKOHN CBSI3U: KOBAJICHTHAs, MOHHAsA, MeTallInuyeckas. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBA3M:
OOMEHHBIN U JJOHOPHO-aKLENTOPHBINA. DHEPrus U JUIMHA CBsI3U. [10IspHOCTD, HAallPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOH cBs3u. KpaTHble
cBsA3u. BogoponHas cBsA3b. MeXMOIEKyIIApHbIE B3aUMOJCHCTBUS.

BanenTHOCTh M BaJ€HTHbIE BO3MOXHOCTHU aTOMOB. CBsI3b AJIEKTPOHHOM CTPYKTYpPbl MOJEKYJ C UX F€OMETPUYECKUM CTpPOEHHEM (Ha
IpUMepe COeAMHEHUH 37IEMEHTOB BTOPOI'O IIEPUO/IA).

[IpencraBineHne O KOMIUIEKCHBIX coeauHeHusX. CocTaB KOMILJIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBarTesb, JIMTaHAbl. 3HAaYeHHE
KOMIUIEKCHBIX coelMHEeHnN. [IoHATHE 0 KOOPAMHALIMOHHON XUMUH.

BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. THIBI KPUCTAIUIMUECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsatne o paucnepcHeIXx cuctemax. MctuHHble pacTtBopbl. [IpencrtaBieHue O KOJUIOMAHBIX pacTBopax. CrocoObl BbIpaKeHUs
KOHIICHTpAllUd pacTBOPOB: MAaccoBasl J0JI1 BELIECTBA B PacTBOPE, MOJIIPHAs KOHILEHTpauus. HachlllleHHbIE W HEHACBIIIEHHBIE PaCTBOPBI,
pacTBOopuMOCTb. Kpuctamioruapars!.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. TpHUBHANbHBIE Ha3BaHMSI OTAEIBHBIX MPEACTABUTENCH HEOPraHMYEeCKHX
BEIIECTB.

Knaccudukanus XMMHUYECKUX pPEaKIMil B HEOPraHWYECKOM M OpPraHWYecKOoW XMMMH. 3aKOH COXPAaHEHHUS MacChl BEILECTB; 3aKOH
COXpaHEHMs U MPEBPALICHUS SHEPTUHU NIPU XUMHUYECKUX peakuusax. TenaoBbie 3pPeKTsl XUMUUECKUX peakiuid. TepMoxuMudeckrue ypaBHEHusI.

CKopocTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT DPa3lIM4YHBIX (PakTopoB. ['OoMoreHHble M reteporeHHble peakuuu. Karamms u
KaTaJIu3aTOpBHl.

OOpatumble U1 HEOOpaTUMBIE peaklMH. XUMHUYEecKoe paBHOBecue. KoHcTaHTa XuMMHuYecKoro paBHoBecusi. DakTopbl, BIUSIONIIME Ha
II0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHS: TEMIIEpATypa, JaBICHUE U KOHIIEHTPALlMH BEIIECTB, yUacTBYIOMHUX B peakuuu. [Ipunnun Jle [llarense.

OnektponauTnueckas auccouuanus. CuiabHble U cradble 1eKTponuThl. Crenenpb aucconuanuu. Cpega BOJHBIX PaCTBOPOB: KUCIOTHAs,
HelTpanpHasi, menoyHas. Boroponusiit nmokaszarens (pH) pactBopa. ['naponus coneil. Peakunu noHHOr0 oOMeHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHus. OKHCIUTENb M BOCCTaHOBHUTENb. lIpomecchl OkuClIeHHs U
BOCCTaHOBJICHUS. BakHel1IMe OKUCIUTENN U BOCCTAHOBUTEIH. MeTo/1 3JIeKTpOHHOT0 OanaHca. DIEeKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIIEpUMEHTAIBHBIE METO/IBI U3YUYEHUS BEIIECTB U UX MPEBPALIECHNN: PA3JIOKEHUE MTEPOKCHA BOJOPOIA B IPUCYTCTBUN KaTalIM3aTopa,
MOJIENIM KPUCTAUIMYECKUX PEHIETOK, MPOBEJCHHE peakIii HOHHOro OOMEHa, OMpeAeseHHEe CPeabl PacTBOPOB C MOMOIIBI0 WHIAMKATOPOB,
U3Yy4YEeHHE BIUSHUS Pa3INYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIMU U MOJI0KEHHE XUMUYECKOI0 PABHOBECHS.
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Heopranuveckast xumus.

[Tonoxxenne HemeramwioB B [lepuoandeckoii cucreMe XumMudeckux 3meMeHToB JI.J. MenneneeBa 1 0COOEHHOCTH CTPOSHHUSI MX aTOMOB.
du3nyuecKre CBOMCTBa HEMETAIIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepbl, hocdopa u yriaepona).

Bogopoa. [Tonyuenue, ¢puznueckue U XMMHUYECKUE CBOICTBA: PeaKIMU C METaJIaMH U HEMeTaJlJlaMH, BOCCTAHOBUTEJIbHBIC CBOMCTBA.
I'mapunel. TormMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoze, crocoObl MoiydeHus, (Gu3nueckue U XUMHYecKkue cBoicTBa. ['anmoreHoBomopozsl. Baxueiimue
KHCJIOPO/ICOIEpIKAIE COSAMHEHUS ranoreHoB. JIabopaTopHblie U MPOMBIIUIEHHBIE CIIOCOOBI MOJYYeHHS TaJIoTeHOB. [I[puMeHeHne rajioreHoB u
UX COCOUHEHUN.

Kucnopoa, o3on. JlabopaTopHble M NPOMBIIUICHHBIE CIIOCOOBI MONYyYeHHUs Kuciopona. Pu3MUecKkue M XMMHUYECKHE CBOWCTBA U
MpUMEHEHHEe KUCaopoia U 030Ha. OKCUABI ¥ IEPOKCHUIBIL.

Cepa. Haxoxpaenue B mpupoje, CHocoObl TOdydeHus, (pusmueckue um xummueckue coiictBa. CepoBomopon, cynbduiasl. Oxcun
cepri(IV), okcua cepri(VI). CepHucras u cepHas KUCIOTHI M UMX coiau. OCOOEHHOCTH CBOMCTB CepHOUM KuCIOTHL. I[IpumeHeHue cepwl U eé
COCIMHEHU.

A3zor. HaxoxxaeHue B mpupoje, CrocoObl MoNydeHus, (U3MUecCKhe U XUMUYECKUEe CBOWCTBA. AMMHAK, HUTpUAbl. OKCHUABI a30Ta.
A3zoTHCcTas U a30THast KUCIOTHI U MX cojid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMeHeHue a30oTa U €ro coequHEHUU. A30THBIC
ya00peHUs.

dochop. Haxoxnenrne B mpupoe, CocoObl NOMyYeHUs, PU3NUECKue U XuMudeckue cBorictBa. @ochuast u pocun. Oxcunsr hocdopa,
docdopnas kuciora u e€ conu. [Ipumenenue pochopa u ero coenuuennii. DochopHbIe yI0OpECHHS.

VYriepon, HaxoxkaeHue B mpupoge. AuiorpormHble Moaudukanuu. DU3HMYECKHE W XUMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB,
oOpazoBanHbix yriaepoaoMm. Okcun yraepoaa(Il), okcun yrmepoga(IV), yrompHas kucioTa u €€ coid. AKTUBUPOBAHHBIM Yroiib, aficopOLus.
Oynnepensl, rpadeH, yriepoansie HaHOTPyOkH. [[puMeHeHne MpoCThIX BENIeCTB, 00pa30BaHHBIX YIIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoOsl monydeHus, pusndeckne u xummudeckue cBoictBa. Oxcua kpemuusa(IV), kpemuuenas
KHCJIOTa, CHIIUKaThL. [I[pumMenenne kpeMHust u ero coequHeHnid. CTeKIo, ero mojiydeHue, BUAbl CTEKIIA.

[Tonoxxenue MeramnoB B [lepuonnyeckoil cucreMe XUMHYECKHX 37eMEHTOB. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JIOYEK aTOMOB
MetasuioB. O0me Gpuznueckue cBoiicTBa MeTauioB. [I[puMeHeHne MeTauioB B ObITY U TexHUKe. CIUTaBbI METAJIIOB.

DNEKTPOXUMHYECKHI psii HanpsbkeHuM mertamuioB. OOmiue crnocoObl MOMy4YeHUs METAIIOB: THAPOMETAJLUTyprusi, MUPOMETaLTyprus,
anekTpometautyprus. [Tonstue o koppo3un MetannoB. CriocoObl 3alIUTHI OT KOPPO3HH.

OO6mas xapaktepucTtrka metauioB [A-rpynmbl Ilepuoanueckoil cucTeMbl XMMHUYECKUX SJ€MEHTOB. HaTpuil u kanuii: momyuyeHwue,
bu3nYecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE TIPOCTHIX BEIIECTB U UX COCTUHECHHI.

O6mas xapakrtepuctuka metamuioB IIA-rpynmsl [lepuonndeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB. MarHuili U KalblUi: MOJTy4YeHHe,
bu3HYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB U UX coeMUMHEHHH. JKECTKOCTH BOBI U CITOCOOKI €€ yCTpaHEHUSI.

AnoMuHUHR: TIonyueHue, pu3uveckre U XMMHYECKHE CBOMCTBa, MPUMEHEHHE MPOCTOTO BEIIECTBA U €ro CoequHEeHH. AMpOTepHbIE
CBOMCTBA OKCHJIA U THAPOKCH]IA ATFOMUHHMS, TUAPOKCOKOMIICKCHI aTFOMUHHS.

OO61mmas xapakTepucTuka MeTamuioB mo6ounsix noarpyni (b-rpymnmn) [lepuonnyeckoii cHCTEMBI XUMHUECKUX DJIEMEHTOB.

duznyeckue 1 XUMUYECKHE CBOMCTBA XpoMa U ero coeanHeHunit. Okcuel u rugpokcu sl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomats! u
JUXPOMAThI, UX OKUCIUTENbHbIE CBOMCTBA. [lonyueHne u npumMeHeHue xpoma.
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Ou3nyeckue W XUMHYECKHE CBOWCTBA MapraHila M ero coeauHeHwid. Baxwnelimme coemuHenus wmapranna(ll), mapranma(IV),
mapranna(VI) u mapranna(VII). [lepmanranat kanus, ero OKHCIUTEIbHBIC CBOMCTBA.

du3nuecKue 1 XMMUYECKHE CBOMCTBA kKeje3a U ero coeaquneHuid. Oxcuapl, rugpokcusl u conu xenesa(ll) u sxeneza(lll). Ilomyuenne u
IIPUMEHEHHUE KeJe3a U €ro CIJIaBOB.

Du3nyecKnue 1 XMMUYECKHE CBOMCTBA MEIH U €€ coeAuHeHM. [loryuyeHne u npuMeHEeHUE MEIU U €€ COCIMHEHU .

[uuk: nonydyenue, Gu3nuecKue U XUMHUECKHUE CBOMCTBA. AMQOTEpHbIE CBONCTBA OKCHAA U TMAPOKCHAA LIUHKA, THAPOKCOKOMIIICKCHI
nuHka. [[puMeHeHne IMHKa U €ro COeTUHEHU.

DKCrepUMEHTAIbHBIE METOJIbl M3YyYEHHUs BEIIEeCTB M MX IMpeBpallleHuil: h3yuyeHue oOpa3loB HEMETAJIOB, ropeHue cepsl, (ocdopa,
JKene3a, MarHusi B KUCIIOPOJE, U3YUCHHE KOJIEKIMH «MeTaibl U CIUJIaBbD), B3aUMOJICUCTBUE IIEIOYHBIX U IIETOYHO3EMENIbHBIX METAJLJIOB C
BO/ION (BO3MOKHO HCIOJIB30BaHUE BHUJICOMATEPHANIOB), B3aUMOJICHCTBUE LIMHKA M JKelie3a C paCTBOPAMHU KHCIOT M IIEJoYeil, KaueCTBEHHbIE
peakiMu Ha HEOPraHMYECKHE AaHUOHBI, KaTHOH BOJOPOJAa M KAaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUJIPOKCUIOB ATIOMUHHUS U IUHKA C
pacTBOpaMH KHCIOT U IIEIOYEH, pelIeHre IKCIIepUMEHTaIbHBIX 3a/1a4 1o TemaM «['amorens», «Cepa u e€ coequHeHUs», «A30T U docdop u
WX COCUHCHU», « MeTaluThl TTIaBHBIX TOATPYMID, « MeTaJlTbl TOOOYHBIX MOATPYIIID).

XuMHS U )KU3Hb.

Ponp xumun B oOecrieueHUH YCTOMYMBOTO pa3BUTHUSA desioBedecTBa. [[OHATHE O HAYyYHBIX METOJaX MO3HAHMS U METOJIOJIOTHU HAYYHOTO
uccienoBanus. HayuHble IpUHIUIIBI OPraHU3alME XUMAYECKOTO MPOU3BOACTBA. [IpoMBbINIIeHHbIE CITOCOOBI OTYyUYEHHUS! BaKHEHIIIMX BEIIECTB
(Ha mpuMmepe MPOU3BOJICTBA AaMMHUAKa, CEPHOI KUCIIOThI, MeTaHoJa). [IpoMbliieHHbIE CITOCOOB!I MTOJIy4YE€HUSI METAJIOB U CIUIAaBOB. XMMHUECKOE
3arpsi3HEHUE OKPY’KAIOIIEH CpeIbl U ero MociencTBUs. Poib xuMun B 00ecriedeHNH SHEPreTHIeCKOi Oe30MacHOCTH.

Xumusi U 37I0poBbe dYenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuiia MCHoJib30BaHUS JIEKAPCTBEHHBIX mMpernapatoB. Pons xumuu B
pPa3BUTUU MEAUIIUHBL.

XUMHS TUIIH: OCHOBHBIE KOMITOHEHTHI, MMUIIIEBbIE J0OABKHU. PoJIb XuMUK B 00€CTICUEHUH MHUIIEBOM 0€3011aCHOCTH.

Kocmetnueckue u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuia 6e30macHOTO MCMONB30BAHUS MPEMapaToB OBITOBONW XUMHUU B
MMOBCETHEBHOMW KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00PEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPACKHU, CTEKJI0, KepaMHuKa. MaTtepuansl s 31eKTpoHuKU. HanoTexHonorum.

Pacuérnrie 3amaun.

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B
peaKIMu BEIIeCTB, MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIM OJIHO U3 BEIIECTB MMEET MPUMECH, MacChl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIIM OJTHO U3 BEIIECTB JIaHO B BHJIE pacTBOpPa C OIMpeaeTEHHON MaccoBO J1oyiel paCTBOPEHHOTO
BEIIECTBa, MACCOBOM JOJIU M MOJISIPHOM KOHLIEHTPALIUU BELIECTBAa B paCTBOPE, J0JIM BbIXOJa MPOIYKTa PEAKIIUUA OT TEOPETUYECKH BO3MOMXKHOTO.

MexnpeAMETHBIE CBSI3H.

Peanu3zanus MeXnpeIMETHBIX CBsi3ed MpU H3ydyeHUH oOmed M HeopraHuueckoil xumuu B 11 Kjacce ocyllecTBIsETCS uepe3
UCTIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATHH, MPUHATHIX B OTIEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: SBIICHUE, HAy4YHBIH (DaKkT, TUIMOTE3a, TEOPHs, 3aKOH, aHANU3, CHUHTE3, KiacCUpUKALUS,
NePUOANYHOCTb, HAOJIO/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT, MO/IEIb, MOJIEINPOBAHHUE.
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®dusnka: MaTepusi, MUKPOMHUpP, MaKpOMHp, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HU30TOMbI, PaTUOAKTUBHOCTb, MOJIEKYJA,
SHEPTreTHYECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, WJCATbHBIN Ta3, (U3MYECKHE BEIWYUHBI, €IMHHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kineTka, opranu3M, sKocucrTeMa, onocdepa, METaboIU3M, MAaKPO- U MUKPOAJIEMEHTBI, OCIKH, JKUPBI, YTIIEBO/IbI, HYKJICHHOBBIC
KHUCIIOTHI, PepMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuUHEpaIBI, TOPHBIE MIOPOJIBI, TOJIE3HBIE HCKOITAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus:: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUIyPrusi, CTPOUTEIbHBIE MAaTEpHUajbl, CEIbCKOXO35HUCTBEHHOE MPOU3BOJICTBO,
MUIIEBass TPOMBIIUICHHOCTh, (apMareBTHYECKass IPOMBIIIUICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX IIpPEnaparoB, IMPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaT€pPUAJIOB, 3JICKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. Teopernueckue OCHOBBLI OPraHHMYeCKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pazneu 2. Yriesogopoabl
2.1 [IpenenbHble yraeBOgOPOAbl — AJKAHbBI 2
29 HemnpenenbHbie yriieBoaOpOIbl: alKEHBI, 6 |
' AJIKaJIUCHBI, aJIKMHBI
23 ApoMaTn4ecKkue yrieBo1oposl 2
54 [IpupoHbIE HCTOYHUKH YTJIEBOIOPOJIOB U 3 |
' uX rnepepaboTka
Wroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kammue oprannyeckue coeinHeHus
3.1 Crnuptsl. Oenon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
’ Croxubie 3QUPBI
33 VYrieBoanl 3 2
Hroro no paszneny 13
Paznen 4. A3orcoaepxainue OpraHuyecKue coe{uHeHust
[okymeHT co3aaH B anekTpoHHon chopme. Ne 78 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I. B J/TEKTPOHHBIN
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4.1 AMuHBI. AMHHOKHCIIOTEL. benku 3
Htoro no paszneny 3

Pa3znen S. BbicokoMoJIeKyJIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2
[okymeHT co3aaH B anekTpoHHon chopme. Ne 78 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I. 0 3IEKTPOHHbINA
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11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne i/m Kourposbnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB 1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xXumust
2.1 MerTanasl 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEILECTB
Wroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )XKU3HbB 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
[okymeHT co3aaH B anekTpoHHon chopme. Ne 78 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I. B J/TEKTPOHHBIN
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Kontpoannbie IIpakTuueckue fara uuppossIe
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI pecypesI
1 IIpeameT OpraHM4ecKor XUMHUH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
) Teopust cTpoeHUsI OPraHUYECKUX COCTMHEHUN A. 1
M. BytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o ki1accupuKauu
3 opraHuueckux semects. HomeHnknarypa 1
(cuctematuyeckasl) U TpUBHAIbHbIE HA3BaHUS
OpraHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUHYECKHUM 1
pan
5 MeraH 1 5TaH — IPOCTEUIINE ITPEACTABUTENN |
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA 1
7 OTUJIeH U NPOINUJIeH — MpocTeine |
IIPEJICTaBUTENIN AIIKEHOB
2 [TpakTrueckas padota Ne 1. «Ilomxyuenue | |
ATUJIEHA U U3yUYEHHUE €TO CBOICTB
Ankanuensl. byranuen-1,3 u MmetunOyraaueH-
9 1,3. [lony4eHne CHHTETUYECKOTO KaydyyKa U 1
PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTMUECKUH Psii. AUETHIIEH — 1
IPOCTEHIINN IPEICTABUTEIND AIKUHOB
[okymeHT co3aaH B anekTpoHHon chopme. Ne 78 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I. B J/TEKTPOHHBIN
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Brrunciienus mo ypaBHEHUIO XUMHAYECKOM
peaxkuuu

Apenbl: 6eH3011 ¥ TOIy0Jl. TOKCHYHOCTh apeHOB
I'eneTnueckas cBsA3b yIiIeBOAOPO/IOB,
IIPUHAUIEKAIIMX K Pa3IMUHbIM KJlaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
HE(PTH U MPOIYKTHI €€ epepadoTKu

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
KoHnTponpHas pabora mo pazaeny
«YTIIeBOAOPOABD)

[IpenenbHBIE OTHOATOMHBIE CTUPTHI: METAHOI U
3TaHoja. BogopoiHas CBA3b

MHoroaroMHbie COUPTHI: STUICHIIIUKOIb U
[JIALEPUH

@DeHoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
Anpaeruzpl: opMaIbAETUA U alleTaIbICTH]I.
AnietoH

OaHOOCHOBHBIE MpefieNbHbIE KApOOHOBHIE
KHUCITIOTHI: MypaBbUHAs U YKCyCHasI
[IpakTuueckas padbora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

CreapuHOBas U OJIEUHOBASI KMUCIIOTHI, KaK
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHCIIOT
MBpli1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEUCTBUE

CrnoxHbIe 2(DUPHI KaK MPOU3BOTHBIE
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26

27

28

29

30

31

32

33

34

KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIOKHBIX
3¢pupoB

JKupsl: ruApoNN3, IpUMEHEeHUEe, OUOIOrHYecKast
POJIb KHPOB

YTrneBoasl: cocTaB, KiacCH(pUKaIIus.
Baxwneimue npeacTaBuTenu: TiI0K03a,
bpykTo3a, caxaposa

Kpaxman u nemnono3a Kak NpupoIHbIe
MOJIUMEPEI

KonrtponbHas pabota 1o pasaeiny
«Kucnopoacoaepxaiiye opraHn4eckue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
pabora

OO61mas xapakTepuCcTUKa a30TCOIEPIKALTUX
OpraHMuYecKux coeAnHenuii / Beepoccuiickas
poBepoyHas pabora

AMMHBI: METWJIAMHAH U aHWJIHNH

AMUHOKHUCIOTHI Kak aMm(pOTepHbIe OpraHUYECKre
COETMHEHUS], NX OMOJIOTHUECKOe 3HAUCHHUE.
IlenTuael. benku kak npupoaHbIE
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI
OcCHOBHEBIC METOJbI CUHTE3a

BBICOKOMOJICKYJIAPHBIX COCIUHEHUH.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KIIACC

KoanuectBo yacoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero u3y4yeHusi 0o0pa3oBaTeJbHBIC PeCypPChI

padoThI padoThI

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTyparus aTOMOB

[Tepuonnueckuii 3akon u I[lepronnueckas
CHCTEeMa XUMMHYEeCKuX d1eMeHToB Jl. W.
MenneneeBa, X CBA3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCTMHEHHH 10
rpyIIaM U nepuoaam. 3Ha4yeHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneena B
Pa3BUTUHU HAYKHU

CTpOCHI/IC BEIlleCTBA. XMMHUUYECKas CBs3b, e€
4 BUABI; MCXaHHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOMH 1
CBs3H. BO,I[OpO,Z[HaSI CBA3b

BaneHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucieHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUSA
[TonsTne 0 nucnepcHbIX cucteMax. IcTHHHBIE
6 Y KOJUTOMHBIE pacTBOPBL. MaccoBas 10ms 1
BEILIECTBA B PACTBOPE
Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX COeUHEHUN. [ eHeTnueckas

7 1
CBs3b HCOPraHWYCCKHUX BEIICCTB, Pa3JIMYHBIX
KJIaCCOB
8 Knaccudukanus XuMHUECKUX peakliui B 1
[okymeHT co3aaH B anekTpoHHon chopme. Ne 78 ot 21.11.2025. NcnonHutens: ®asnbiesa J1.I. 0 3IEKTPOHHbINA

Ctpanuua 27 u3 31. Ctpanuua cosgara: 21.11.2025 11:43 =¥ TATAPCTAH



10

11

12

13

14

15

16

17

18

HEOPraHWYECKOU U OPraHU4ECKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakimu. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECHUE

ITpakTrueckas padota Ne 1. « BiustHue
pa3INYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DIeKTpouTHYECKas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatese (pH) pactBopa.
Peakiiun nonHoro oomena. I'naponus
OPraHUYECKHX U HEOPTraHUYECKUX BEILIECTB

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
[TonsiTrie 06 31EKTpOIM3€E PACIIaBOB U
pacTBOPOB coJie

KoHnTponpHas pabora mo pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN»»

Meraiel, ux nosioxenue B llepuoanyeckon
CUCTEME XMMHUYECKHUX d1eMeHToB JI. W.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKue CBOUCTBa
METaJIIOB

CruiaBbl METAJUIOB. DIIEKTPOXUMUYECKHUM AT
HaIpsHKEHUN METaJIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUi, MarHUH,
ATIOMUHUI) U UX COeTMHEHUI

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHU I

XyMHUYecKre CBOMCTBA IIUHKA, JKeJle3a U UX
COEeTUHEHNN
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20

21

22

23

24

25

26

27

28

29

30

[IpakTuueckas padora Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
«Metaine»"

Hewmerainsl, ux nonoxenue B Ilepuoanueckon
CUCTEME XMMUYECKUX 3JIeMeHTOB [[. 1.
MeHzeneeBa 1 0COOEHHOCTH CTPOCHUS AaTOMOB

®du3nyecKue CBOMCTBA HEMETAILIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)
XYMHYECKUE CBOWCTBA TaJIOT€HOB, CEPBI U X
COE€IMHEHUN

XuMHYecKue CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHU I

XUMHUECKUE CBOMCTBA yTiepoia, KpEMHUS U
HUX COeIUHEHUN

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX
COE€IMHEHUN

0O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMme «Hemeranneny. Beraucinenus mo
YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemeranmmsi"y

KonTponbhas pabota mo Temam «MeTamib» u
«HeMmeTtaiuien)

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC KUCIIOTHI.
HCOpFaHI/I‘{eCKHC 1 OPraHUYCCKHUEC OCHOBAHUA

AM@oTepHbIe HEOpraHU4YecKHe U
OopraHuyeckue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
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Ponp xumuu B o0ecTieueHuN SKOJIOTUIECKOM,
31 HHEPreTHUECKOM U MUIIEBON 0€30MaCHOCTH, 1
Pa3BUTHUU MEAUIIMHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHIMUIIAX [IPOMBIIUICHHOTO ITOJIyYEHUs 1
Ba)XHEUININX BEIIECCTB
33 UYesoBek B MUPE BEILIECTB U MATEPUAIIOB 1
34 XuMHs ¥ 30pOBbE YEIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudmkaT: 14CTAEQ067B2888847944B1E99C7D227
Bnapeney; ®aaneiesa Naiican MNaBoenaxatoBHa
HeicteuteneH ¢ 16.01.2025 oo 16.04.2026
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Jluct cornacoBaHus k gokymeHTy Ne 78 ot 21.11.2025
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CornacoBaHue nHngumnposaHo: 21.11.2025 11:43

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo
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