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1. IlosicHUTE/IbHAS 3aIHCKA

PabGouas mnporpamma ydeOHOro mnpeamera «XuMHs» pa3zpaboTaHa Ha
ocHoBanuu TpeboBanuit d®IroC COO, OOl COO nna peanuzauuu
oOpazoBaTeIbHON MporpaMmbl 1o crienuanbHocTH 35.02.12 CamoBo-mapkoBoe U
JaHAmagTHOE CTPOUTETBCTBO.

VY4eOHblli mpeaMeT «XHUMHS» BXOJUT B 00II€00pa30oBaTENbHBIA MK,
NOALMKI: TpoduibHbIE ydeOHble NpPEIMEThl W YUTAeTCs Ha IEepBOM Kypce
oOy4eHusl.

2. [Inanupyemble pe3yJibTATbI OCBOEHHS Y4eOHOro npeamMera « XuMush).

B pesynbrare u3zydeHus y4deOHOro mpeamera «XUMHUS» CTYACHT TOJDKEH
c(hOpMHUPOBATH CIEAYIONINE PE3YIbTATHI

JInuHOCTHBIE pe3yabTaThI:

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI YUEOHOTO MpeaMeTa «XUMUS» JOJIKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHON BHYTPEHHEW NO3WLMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAlMi, TMO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHMH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OO0IIeCTBa, PACIIMPEHUE KUZHEHHOTO
OMbITAa U OMbITA JCSITEIBHOCTH B IMPOIIECCE pealr3allid OCHOBHBIX HaIPaBJICHUI
BOCITUTATENBHON JEATEIbHOCTH, B TOM YHCJIE B YACTH:

JIP 1. 2paricoanckozo eocnumanus:

JIP 1.1 oco3Hanusi OOYYarOINIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX TIpaB U
00513aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPAJIKY;

JIP 1.2 mpexacTaBieHHs O COLUMAIbHBIX HOpPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTHBE;

JIP 1.3 roTOBHOCTH K COBMECTHOM TBOPUYECKOW MAESATENBHOCTH MPHU CO3IaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYeOHBIX U MO3HABATEIBHBIX 3aJlay, BBIMOJIHEHUHU
XUMHYECKUX IKCTIEPUMEHTOB;

JIP 1.4 cnocobGHOCTH MOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHMKY U
apryMeHThI IPYTUX MPHU aHAIU3E PA3IMYHbIX BUIOB YU4EOHOU e TEIbHOCTH;

JIP 2. nampuomuueckoz2o 60cnumanus:

JIP 2.1 UEHHOCTHOTO OTHOILIEHUS K HCTOPHUYECKOMY MU HAYYHOMY HACIIEIUIO
OTE€YECTBEHHON XMUMUU;

JIP 2.2 yBaxkeHHMsI K IpoOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUS! XUMHH, OCO3HAHHUS TOTrO, YTO JIOCTHXKCHHsS] HayKH €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOMIOACHUHM, KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/Jla YUYEHBIX U MPAKTUKOB;

JIP 2.3 uHTEepeca W TMO3HABATEIbHBIX MOTHMBOB B MOJYYEHUH M TOCIEAYIOIIEM
aHanu3e MHPOpPMALMU O MEPEIOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

JIP 3. dyxoeéno-upascmeennozo eocnumanus:

JIP 3.1 HpaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS;



JIP 3.2 cnocoOHOCTH OLIEHUBATh CUTYyallMd, CBA3aHHBIE C XUMUYECKUMU
SBJICHUSMH, W TPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

JIP 3.3 roTOBHOCTH OLICHHBATh CBOE MOBEJEHUE U MOCTYNKHU CBOMX TOBApHILEH C
MO3UIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

JIP 4 ¢hopmuposanusn Kyibmypel 300p0o6bia:

JIP 4.1 mnoHuMaHHs IIEHHOCTEH 3I0POBOTO U 0Oe30macHOro ooOpasza >KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

JIP 4.2 cobGmroaeHus mpaBuil O€30MacHOTO OOpallleHHs C BEIIECTBAMU B OBITY,
MOBCEAHEBHOM KM3HU U B TPYAOBOU JI€ATEIbHOCTH;

JIP 4.3 noHuMaHus LEHHOCTU MpaBWI HWHIUBUIYATbHOTO U KOJUIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOLIUX 30POBBIO U KU3HHU JIIOJICH;
JIP 4.4 oco3HaHus OCIIECTBUNA U HENPUSTHS BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

JIP 5. mpyooeozo éocnumanus:

JIP 5.1 KOMMYHUKAaTHMBHOM KOMIIETEHTHOCTH B Y4e€OHO-UCCIIEeI0BATEIbCKON
JEeSTENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOpPYECKOM W  ApYyruxX BHIAX
NS TEeNbHOCTH;

JIP 5.2 ycTaHOBKM Ha AaKTMBHOE Yy4yacTHE B PEIICHUU MPAKTUUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

JIP 5.3 uHTepeca K MPaKTUYECKOMY HM3Y4YEHHIO Mpodeccuil pa3nuyHOro poja, B
TOM YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

JIP 5.4 yBakeHusl K TPYAY, JIOJAM TpyJa U pe3yJbTaTaM TPY0BOM €SI TeIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUAYAJIbHON TpaeKTOPUU
oOpaszoBanus, Oyaymiedl mpodeccun M peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHoCTel 00111eCTBa;

JIP 6 3K0102Uu1eCcK020 60CRUMAHUA:

JIP 6.1 sKoNOrMYecKu 1e1ecoo0pa3Horo OTHOIICHUS K MPUPOJE, KaK UCTOYHUKY
CYILIECTBOBAHHMS )KU3HH HA 3€MIIE;

JIP 6.2 moHuMaHus ria00aJbHOTO XapaKTepa SKOJOTUYECKUX MpoOieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHON CPELBI;

JIP 6.3 oco3HaHusi HEOOXOAMMOCTHU HCIOJIb30BAHUSA JTOCTMOXKCHUN XUMHH IS
peUIeHNs BOPOCOB PAlMOHAJIBHOIO MPUPOJOTOIb30BAHNS;

JIP 6.4 axTUBHOrO HENPUATUSA ACHUCTBHI, MNPUHOCAIIMX BPEI OKPYKAIOLIEH
MPUPOAHON cpelie, YMEHHUS MPOTrHO3UPOBATh HEOJArONMPUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMbBIX ACHUCTBUN U IPEIOTBPAILATh UX;

JIP 6.5 Hanuuus pa3BUTOrO SKOJOTHMYECKOTO MBIIUICHUS, 3KOJIOTHYECKON
KyJbTYpbl, ONBITa JEATEIBHOCTH SKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIBHOM
MPaKTUKE, CIOCOOHOCTM W yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIECOJIOTUHU
xemo(poouu;



JIP 7 yennocmu HayuHo20 NO3HAHUA:
JIP 7.1 MupoBO33p€HMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKU U OOILIECTBEHHOMN MPaKTUKU;
JIP 7.2 noHumanus cnenuupUKH XUMUHU KaK HAyKd, OCO3HAHMS €€ pojik B
(GbopMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3[aHUU LIEIOCTHOTO
MpeCTaBlIeHUs 00 OKpY)KAlOUIEM MHpE Kak O €IMHCTBE NMPHUPOJAbI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU NpoOJieM COXPAHEHHS
IIPUPOTHOTO PaBHOBECHS;
JIP 7.3 yOexaéHHOoCcTH B 0CO0OM 3HAYMMOCTH XUMHUU JJiI COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMAaHHCTHUYECKON HANPABICHHOCTH W BAaXXHOM pOJIHM B
CO37aHUM HOBOM 0a3bl MaTepUaNIbHOW KYJIBTYphI, pEIIEHUH II100aIbHBIX MpobiieM
YCTOMYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, IHEPIETHUUECKOM, MUILEBON U
HKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHM MEAMUIIMHBI, O0OECICYEHHH YCIOBUMN
YCIEIIHOTO TpyJa U SKOJOTHYECKH KOMMPOPTHOM IKHU3HM KaXIOro YjeHa
00I1IeCTBa;
JIP 7.4 ecTeCTBEHHO-HayYHOHl T'PaMOTHOCTH: MOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BAaTh
MoJiy4aeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOLEro MUpa U
MIPOUCXOAIIUX B HEM U3MEHEHUI, YMEHHUS JieJlaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HayyHbIX ()aKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJy4YeHHS
JOCTOBEPHBIX BBIBOJIOB;
JIP 7.5 cnmocoOHOCTH CaMOCTOSATEILHO HMCIOJIb30BaTh XUMHUYECKHE 3HAHUSA UL
pelieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;
JIP 7.6 nnTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM €SI TEIbHOCTH;
JIP 7.7 TOTOBHOCTM U CIHOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MTOTPEOHOCTIMU;
JIP 7.8 wuHTepeca K OCOOCHHOCTAM TpyJa B pa3IWyHBIX cdepax
npodeccuoHaNbHOM eI TeIbHOCTH.

B nmpoyecce  Odocmudiwcenusi  IUYHOCMHBIX — pe3yIbMAmMO8  OCBOEHUs.
0OVUAIOWUMUCS NPOCPAMMbBL CpeOHe20 00we2o 00pazosanus y 00yuaruuxcs

cogepuieHcmeyemcs  IMOUUOHATbHBLIL uHmenneKm, npeonoaazarowuil
chopmuposanHocmn:
CaMOCO3HaHMus, BKJIIOYAIOIIIETO CIIOCOOHOCTD MOHUMATh cBOE

HMOIIMOHAJILHOE COCTOSIHME, BHJAETh HANpPaBICHUS pPAa3BUTUA COOCTBEHHOM
AMOIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHME, CIIOCOOHOCTh aJaNnTUPOBAThC K
AMOIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMHU, BKIIOYAIOIIEH CTPEMJICHUE K IOCTHXKCHHIO LIENTU U
ycrexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE JI€MCTBOBATb, MCXOHSl U3 CBOUX
BO3MOKHOCTEH;



SMIIATUHU,  BKJIIOYAIOUIEH  CHOCOOHOCTh  MOHUMATh  3MOLIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTBIBaTh €ro TMpU OCYLIECTBICHUU KOMMYHUKAIIUH,
CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOIIUX  CIOCOOHOCTb  BBICTPauBaTh
OTHOIICHUS] C APYTMMH JIIOAbMH, 3a00TUTHCS, MPOSBISATh MHTEPEC W pa3peliarh
KOH(MJIUKTBHI.

MeranpeaMeTHble:

MeranpeaMeTHble pe3yiabTaTbl OCBOCHUS IPOrpaMMBbl 110 XMMUU HA YPOBHE
CpeIHEro 00111ero 00pa30BaHus BKIOYAIOT:

3HauYMMble A (QOPMHUPOBAHHMS  MHUPOBO33PEHHS  OOydYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYUYHbIE MOHSATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHpa U cHeUPUKY METOIOB MO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HAayKaxX (MaTepus, BEIIECTBO, SHEPIHsl, SBJICHUE,
npolece, cUcTeMa, HaydHbli (hakT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHus, UCCIe0BaHNe, HAOIIOEHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE y4eOHbIE NEHCTBUs (IMO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), oOecreyuBaoIue dbopmupoBaHue G yHKUIHMOHATBHOM
IPaMOTHOCTH U COITUATTBHON KOMIETEHIIUN 00yUYaroIINXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MCKAUCHUIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA W YHHBCPCAJIbHBIC y‘le6HBIe
HeﬁCTBHH B IMO3HABATEILHOM U COI_II/IaHBHOﬁ IMIPAaKTHUKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOrPAMMBI CPEIHETrO OOIIEro
00pa3oBaHus TOHKHBI OTPakKaTh:

Osnaoenue YHUBEPCATbHBIMU yueoHbIMuU NO3HABaAM EJIbHLIMU
oelicmeuamu:

1) b6a3zoevie nocuueckue oelcmeusn:

CaMOCTOSITeIbHO  (OPMYJIIMPOBATH M aKTYaJU3UpPOBaATh  IPoOJIEMY,
BCECTOPOHHE €€ paccMaTpHUBAaTh;

OMpEeNeNATh IEeNH JACATEILHOCTH, 3ajlaBasi MapaMeTpbl W KPUTEPUU HX
JOCTHXKEHUS, COOTHOCHUTH PE3YJIbTaThl ICSITEILHOCTH C TOCTABJICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICJISTh XapaKTEpHbIC MPU3HAKU TOHITUN W YCTaHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS sl O0OBSICHEHUS OTIIENbHBIX (PAKTOB U
SIBIICHU;

BBHIOMpATh OCHOBaHUSA W KPUTEPUU IS KiIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIni;

yCTaHABIMBATh MPUYUHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pPaCCYyXACHUS (MHIYKTUBHBIC, IEIyKTUBHBIC, 10
aHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBAEMBIX
SABJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;



MPUMEHSTH B MPOIIECCE MO3HAHUSA, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEH, MPEOOPa30BBIBATH MOJIEIbHBIC MPEJCTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas (opmyna, ypaBHEHHE XUMUYECKON
peakluud — MpU pEHIeHUM Y4YeOHBIX IMO3HABATENIbHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHbIE MOJENIbHBIC TIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) bazoevle uccieoosamesibCcKue 0CUCmeus:

BJIaJIeTh OCHOBAMHM METOJOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKLHnii;

dbopmynupoBaTh HeNId M 3aJa4d  UCCJENOBAaHUSA,  HCIOJIb30BaTh
MOCTABJIICHHBIE U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIE BOIMPOCHI B KayecTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJisi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CY)K/ICHHUIA;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIIOAATh 32 XOJIOM
mpolecca, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3ynbrar, (popMyIupoBaTh
0000111eHHSs ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIEIAHHOMN padoTe;

OpUOOpeTaTh OMNbBIT YYEHUUECKOW MCCIIEOBATENbCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSBISATH CIHOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3IuYHbIX
METO/I0B [MO3HAHMS;

3) paboma c ungpopmayueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(oOpManuu (Hay4dyHO-
NoMmyJsipHasl JIUTEpAaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcel MHTepHETa), aHanmu3upoBaTh MHQPOPMALMIO PA3IUYHBIX BUAOB U (HOpM
Mpe/ICTaBICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpMalMH, HEOOXOJMMOM IJisi BBINOJHEHHS Y4eOHBIX 3ajad
ONPEIECIIEHHOTO TUTIA;

NpUOOPETaTh OMBIT MCIOJIB30BAHMS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (opMy  TpeicTaBiIeHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAay4YHBIM $A3BIK B KayecTBE CpEACTBAa Npu padbore cC
XUMHYECKOW HHPOpMaLMe: NpUMEHSATh MeXIpeaMeTHble ((usndeckue u
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIBI, (OpMyIibl, aO0OpeBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA
HATrJIATHOCTH.

Osnadenue  yHUGEPCANbHBIMU ~ KOMMYHUKAMUGHLIMU  yUeOHbIMU
oelicmeuamu:



3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI B X0/1€ AUAJIOra U/uiu
JUCKYCCUM,  BBICKa3blBaTh  HjeH, (GOPMYJIUpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHEHHMS TIPEIJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTAIlMEN PEe3yJIbTATOB IMO3HABATEIBHON NESATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPY BBHITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3aiii ydeOHOTo MPOeKTa U (POPMYIUPOBATH BHIBOJIBI
M0 pe3ysibTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULIHAMA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

Osn1adenue yHugepcanvbHblMu PeyiamueHbIMU YUeOHbIMU 0eUCBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIIBHYIO
NEATENIbHOCTh, oOmpenensas €€ Lend W 3ajJadd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJUMOCTU KOPPEKTHPOBAThH MpejiaraeMblii  alroOpuT™M JCUCTBUM TIpHU
BBITIOJIHEHUN Y4Ye€OHBIX UM HCCIEJOBATeIbCKUX 3ajad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pelIeHHS ¢ Y4E€TOM TOJYYCHHsS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYLIECTBIIAITh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a
Y CaMOOLICHKH.

[IpenmeTHble  pe3ynbTaTbl OCBOEHHS MPOrpaMMbl MO XUMHUHM  Ha
yriayOia€HHOM YpOBHE Ha YPOBHE CpeIHEro oOIero o0pa3oBaHUS BKIIOYAIOT
cnenuduyeckue s yueOHOro npeaMera «XUMHsS» Hay4dHbIE 3HAHHS, YMEHUS U
criocoObl JIEUCTBUN MO OCBOCHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUH,
BHUJIbl JICSITEILHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHWS W MNPUMEHEHUIO 3HAHUW B
Pa3IUUHBIX YUYE€OHBIX CHUTYyaIlMAX, a TAKXKE B PEAJbHBIX >KU3HCHHBIX CUTYaIMSX,
CBSI3aHHBIX C XUMUEH.

IIpeameTHbIE pe3yabTaThl

IIpenmeTHbIe pe3yabTaThl 0CBOEHHUSI Kypca «O01mas 1 HeOpraHu4ecKas
XHMHSD» HA 0230BOM YPOBHE JOJIKHBI OTPAKAThH:

ITP1 chopmupoBaHHOCTH MPEICTABICHUN: O MAaTEPUATHLHOM €IUHCTBE MUPA,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SBJIEHUM NPUPOAbI, O MECTE W 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJIi B 00ECIEYEHUU YCTONYMBOTO
pa3BUTHA, B PEHICHUU TPOOJEeM SKOJOTHMUECKOM, SHEPreTUYECKOM U MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTepHalOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUECHUH PalMOHAIBHOIO MPUPOAOIOIL30BaHUA, B
GbopMUPOBAaHUU MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4YeEJIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHMS K CBOEMY 370POBBIO M TPUPOIHOMU
cpene;

[IP2 BrnameHue CUCTEMON XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIOJIArarolIue TOHATHS — XUMHYECKHMU JJIEMEHT, aToM, SApPO aroMma,
M30TOIIbI, AJIEKTPOHHAsE 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTATH, OCHOBHOE U
BO30YXXIEHHOE COCTOSIHUSI aToMa, THOpPUAM3alMsS aTOMHBIX OpOUTalield, WOH,
MOJIEKYJIa, BAJICHTHOCTh, JJEKTPOOTPUILATEIIBHOCTh, CTENEHb  OKHUCJICHMS,
XUMUYecKasi CBi3b (KOBaJIeHTHas, HOHHAs, MeTaJUIM4ecKasi, BOJOPOIHAs),
KPUCTAUIMYECKAsT PEWIETKA, XUMHUYECKas peEakuus, pPacTBOP, IJIEKTPOJIUTHI,
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HEJJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAS IUCCOLMAIUSA, CTENEHb JIUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIWUTENb, BOCCTAHOBUTEIh, TEIJIOBOM 3 dekT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMHUYECKON PEAKINHU, XUMHUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TCOPHS DICKTPOJMTHYECKON TUCCOLMAINHU, TMEPUOANICCKUM
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MPEBPALLECHUS YHEPTUHU MPU XUMHYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN S3BIK
XUMHWH, MHUPOBO33DECHUECKUE 3HAHUS, JEXKallue B OCHOBE IIOHUMAaHMUSA
NPUYUHHOCTA M CHUCTEMHOCTH  XHUMHUYECKUX  SBICHUM;  COBPEMECHHBIC
MPEACTABJIEHUS] O CTPOEHHHM BENIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJISIPHOM  YPOBHSIX; TPEACTABICHUS O MEXaHU3MaX XUMHYECKHUX
peakuui, TEPMOAUHAMUYECKHX W  KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUs, O XUMHUYECKOM PAaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTMYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U O€30MacHOM
WCIIOJIb30BaHUU BXKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeIbHOCTH ~ YeNIOBEeKa, OOIMMX  HAy4YHBIX  NPUHIHUIAX  XHMHYECKOTO
MPOU3BOJICTBA;

IIP3 chopMupoBaHHOCTH YMEHHUH: BBIABIATH XapaKTEpPHbIE NPHU3HAKU
MOHATHUM, YCTAHABJIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE
TOHSATHUS TIPU OMUCAHUYU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALCHUM;

[1P4 chopmMupoBaHHOCTh YMEHHS HMCIOJIB30BATh XMMHUYECKYIO) CHMBOJIMKY
JUI  cocTaBieHUs (OpPMYJ BEIIECTB W YPaBHEHUM XUMHYECKUX PEaKIIuH,
cucreMmarnueckyro HomeHkaTypy (IUPAC) u TpuBuanpHble Ha3BaHUS OTIEIBHBIX
BELIECTB;

IIP5 cdopMHupoBaHHOCTH yMEHUS ONpPEACATh BaJGHTHOCTh M CTENCHBb
OKHUCJICHUSI XUMHYECKHX DJJIEMEHTOB B COCAWHEHHUSX, BUJ XUMHYECKOW CBSI3U
(koBaJieHTHAsl, WOHHAs, METAJUTMYECKasi, BOJOPOJHAS), TUIl KPUCTAJUIMYECKON
PEIETKM KOHKPETHOTO BEIIECTBA;

[TP6 chopMHUpOBaHHOCTH YMEHUS OOBSICHITH 3aBUCUMOCTD CBOMCTB BEILIECTB
OT BHJAa XUMHYECKOW CBSI3M M TUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

ITP7 cdhopMupoBaHHOCTh yMEHUM: KIacCU(UIIMPOBATH: HEOPTraHWUYECKHUE
BEIIIECTBA IO UX COCTAaBY, XUMHUYECKUE PEAKIIUU 110 PA3INYHBIM MPU3HAKAM (YHCITY
U COCTaBy pearupyroliux BEHIECTB, TEIIOBOMY A(deKTy peakiuuu, U3MEHEHUIO
CTEMIEHEW OKHCJICHUS DJIEMEHTOB, OOpaTUMOCTH, YYacCTHUIO KaTajauzaTopa u
JIPYTHUE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCU(DUKAIIUU
M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM;

ITP8 copMUpOBAaHHOCT, YMEHHsI PACKPBIBATh CMBICI TMEPHOIUYECKOTO
3akoHa J[.MI. MenaeneeBa W JAEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PyHKIINH;

[1P9 copmMupoBaHHOCTh YMEHHMI: XapaKTepU30BaATh IEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHYECKUX DJIEMEHTOB IIE€PBOrO—YETBEPTOrO NEPUOIOB
[Tepunognueckoit CUCTEMBI J1.1. Menpaeneena, HCIIOJIb3Ys TIOHATHS
«QOHEPreTUYECKUE YPOBHHU», «IHEPTeTHUYECKUE IMOTYPOBHU», «S-, pP-, d-aTOMHBbIE
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opOuTaIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XMMHUYECKUX DJIEMEHTOB U HX
coequHeHurM 1o nepuomaMm u  rpynnaMm Ilepuonuueckoi cucremsr J.U.
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JIOYEK;

[IP10 cpopMupoBaHHOCTH YMEHHMI: XapaKTepu30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKME  CBOMCTBAa  BEILIECTB  Pa3JIMYHBIX  KJIACCOB,  IOATBEPKIAAThH
CYLLIECTBOBAHUE TI'€HETUYECKOW CBSI3U MEKJIY HEOPraHWYECKUMHU BEILECTBAMU C
MTOMOIIIBIO YPABHEHH I COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

I1P11 c(hOpMHPOBAHHOCTh YMEHHUS pacKpbIBaTh CYIIHOCTb:
OKHCJINTEIIbHOBOCCTAHOBUTEIIBHBIX ~ PEaKLUUW  MOCPEACTBOM  COCTAaBIICHUS
ANIEKTPOHHOTO OallaHca »ATUX peaklMid; peakuil HOHHOro oOMeHa MyTEM
COCTaBJIEHUS HX TMOJHBIX M COKpPAIIEHHBIX HWOHHBIX YPAaBHEHUM; peaKIui
TUIPOJIN3A; Peakui KOMIUIeKcooOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB
[IMHKA U aJIIOMUHHUS );

[1P12 chopMupoBaHHOCTH YMEHUS OOBACHITH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEAKIUU C YYETOM HX SHEPTETHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUs CKOPOCTM XHMHUYECKOM peakluud B 3aBUCHUMOCTH OT pPa3IM4YHBIX
(bakToOpoB, a TaK)Ke XapakTep CMEUICHUS] XUMUYECKOTO PaBHOBECHUS T0]I BIUSHUEM
BHeIIHUX Bo3aeicTBuil (npunuun Jle Hlarense);

[1P13 copmupoBaHHOCTh YMEHUSI XapaKTEPU30BaTh XUMUUYECKHUE PEAKIIUH,
Je)Kalllie B OCHOBE IPOMBILIJICHHOIO IIOJIYyYE€HUsI CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue HayyHble MPUHUUIBI XUMHYECKUX MPOU3BOJCTB; LIEIECCOO0PA3HOCTh
MPUMEHEHUS! HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLLIECHUS PUCK-II0/Ib3a;

[1P14 cdopMupoBaHHOCTH BJIaICHUS] CUCTEMOW 3HAHUI O METO/IaX HAYYHOT'O
MO3HAHUS SIBICHUM MpUpoIbl — HaOMIOIeHHe, H3MEPEHHE, MOJIEIUpPOBaHNUE,
HKCIIEPUMEHT (pealIbHbI U MBICICHHBIN), UCIIONIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NIPUMEHSTh 3TU 3HAHUS NPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUM BEIIECTB
U i OOBSCHEHHUS XUMHUYECKUX SIBIICHHMH, HUMEIOIIUX MECTO B MPHUPOJIE,
MIPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

[1P15 cdhopMHpPOBAaHHOCTH, YMEHHUS BBIABISATH B3aHUMOCBSI3b XHMHUYECKHUX
3HAHUM C TOHATUSMH M TMPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX
MPEeAMETOB 151 60JIe€ OCO3HAHHOTO MOHUMAHUSI MaTePUATbHOIO €IMHCTBA MUPA;

[1P16 copmMupoBaHHOCTH YMEHUS MPOBOAUTH PACUETHI: C UCTIOIB30BAHUEM
IIOHATUN «MaccoBasl JO0JIs1 BEILECTBA B PACTBOPE» U «MOJISIpPHAsl KOHLEHTPALUAY;
Macchl BeUIeCTBa WM 00bEMA rasza 1Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKklnK; 3HAYEHUS BOJOPOAHOIO IOKa3aTels PacTBOPOB KUCIOT M LIEIOYEH C
M3BECTHOM CTENEHBIO JUCCOLMAIMM;, Macchl (00bEMa, KOJIMYECTBAa BEUIECTBA)
IIPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BUIE PacTBOpa C
OnpeIeIEHHOW MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE
(MuMeeT TpUMECH); JOJM BbIXOJA MPOAYKTa peakluuH; OOBEMHBIX OTHOIICHHIM
rasos;
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[IP17 chopMHUPOBAHHOCTH YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U
MPOBOJUTh XUMUYECKUIA IKCIEPUMEHT (IIPOBEJCHHE PEaKUUil MOHHOTO OOMEHa,
IIOATBEPIKICHUE KaYECTBEHHOI'0 COCTAaBA HEOPraHUYECKUX BELIECTB, ONPEACICHUE
Cpeabl pPacTBOPOB BEILIECTB C I[OMOILIBIO HHIWKATOPOB, W3Yy4YCHUE BIIUSHUSA
pa3nu4HbIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaklMH, pelIeHue
HKCIIEPUMEHTANBHBIX 3afad 1o TemaM «Metamely u  «Hemeramisy) ¢
coOoIeHneM MpaBuil 6e30macHOro oOpallleHus ¢ BEeUIeCTBaMU U JabOpaTOPHBIM
o0opyaoBaHue™m, (HopMyaupoBaTh I1€db HCCJIEJIOBAaHUS, NPEJICTABIATH B
paznu4HOi (QopMme pe3yiabTaThl SKCIEPUMEHTA, aHAIU3UPOBATH U OIEHUBATH HX
JIIOCTOBEPHOCTb;

[IP18 chopmMupoBaHHOCTL yMEHMI: COOJIOAATH MpaBUiIa MOJB30BAHUSA
XUMHYECKOM TMOCy/noll u 1abopaTOpHbIM  00OpylOBaHMEM, OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUAMH MO BBIIIOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OIBITOB, HKOJOTMYECKH LEIecO00pa3HOTro MOBEACHUS B OBITY U
TPYAOBOM [JEATEIBHOCTA B LEIAX COXPAHEHUS CBOETO 310POBBs, OKPYKAIOILIEU
IPUPOAHON CpeApl U JOCTYIKEHMS €€ YCTOWYMBOIO pPa3BUTHUSA, OCO3HABATH
ONACHOCTh TOKCHYECKOI'O JCHUCTBUS Ha JKUBBIE OpPraHU3MbI OIPEIEIEHHBIX
HEOPraHUYECKUX BEIIECTB, NOHUMAas cMblci nokazarens [1/K;

[IP19 cdopMupoBaHHOCTH YMEHHM: OCYILECTBIATH Li€JEHANIPaBICHHBIN
MOUCK XUMUYECKON MH(pOpMAIMK B Pa3INYHbIX UCTOYHUKAX (HaydHas M y4eOHO-
Hay4dHas JIMTepaTrypa, cpelcTBa MaccoBod uHpopmaiuu, VHTepHer u apyrue),
KPUTUYECKU aHAIM3UPOBATh XMMUYECKYIO HMH(OpMaluio, nepepadaTeiBaTh €€ U
MCIIOJIb30BaTh B COOTBETCTBUU C MTOCTaBICHHON y4eOHOM 3aaueii.

IIpenmeTHbIe pe3yJbTaThl 0CBOEHUA Kypca «Opranuveckasi XuMus» Ha
0a30BOM ypPOBHE JOJIKHBI OTPAKATH:

I[TP20 cdhopmMupoBaHHOCTH, TPEACTABICHUNM: O MeECTe ¢ 3HAYCHUU
OpraHWYeCKOM XMMHUM B CHCTEME €CTECTBEHHBIX HayK U €€ poju B OOecreueHuu
YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA B PEHICHUU MPOOJIEM HSKOJOTHYECKOH,
DHEPreTUYECKONW W THUIEBOM O0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU
HOBBIX MaTe€pUaiOB, HOBBIX HICTOUHUKOB HEPTUU, B OOECIICUCHUH PAIMOHATILHOTO
MIPUPOJIONIONIB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS] U OOIIECH KyJIbTYpbI
YeJoBeKa, a TaKkKe OKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEJIE;

[TP21 BnameHwe CUCTEMOW XUMHUYECKHX 3HAHWUW, KOTOpas BKIIIOYAECT:
OCHOBOITOJIAral0IINE MOHSATHS — XUMUYECKUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAS
obojouka aroma, s-, p-, daroMHble OpOWTaNM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToma, TUOpUIM3aIMsl AaTOMHBIX oOpOuTanel, HWOH, MOJeKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHMS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00BEM, YIIIEPOIHBIN CKeNleT, (yHKIIMOHATbHAS
rpylmna, paaukan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAasl), H30MEpPbl, TOMOJIOTHYECKHH psJ, TOMOJIOTH, YIJIEBOJIOPOIHI,
KHUCJIOPOJI- U a30TCOJIEPKAIINE OPTraHUYECKUE COEAUHEHUSI, MOHOMEp, IMOJUMED,
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CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUs; TEOPHUM, 3aKOHBI
(nepuoanueckuit 3axkoH J.JMI. MengeneeBa, Teopusi CTPOCHHS OpPTraHUYECKUX
BemectB A.M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChl BELIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHus] SHEPIHMM TpPU XUMUYECKUX pEaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAILME B OCHOBE
ITIOHUMaHUs IPUYMHHOCTU U CUCTEMHOCTU XUMMYECKUX SIBIICHUM; IPEIACTABICHUS
O MEXaHU3MaxX XUMHUYECKUX pEaAKLUHUM, TEPMOAUHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAaHUsA, O B3aUMHOM BIIUSIHUHA aTOMOB U I'PYII aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekTsl, opuentantsl 1 u Il pona);
(akTorOruYecKue CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MaCHOM
WCIIOJIb30BAaHUM BAXKHEUIIUX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
NESATENbHOCTH  YeJNOBEKa, OOUIMX  HAay4HbIX MPUHIMNAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TepepaboTKu HePTH);

[1P22 chopMUpOBAaHHOCTh YMEHMIl: BBIABIATH XapaKTepHbIE NPU3HAKU
IIOHATUM, YCTAaHAaBIMBATh HX B3aUMOCBS3b, WCIOJIB30BAaTh COOTBETCTBYIOIINE
IOHATHSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U CBOWCTB OPTaHUYECKUX COCIUHEHNUN;

[1P23 chopMHUpOBAaHHOCTH YMEHHMM HCHOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILECTB;

[1P24 chopMUpPOBaHHOCTh YMEHUW COCTaBISATh YPABHEHUS XHUMHUYECKHX
peakUMii M pacKpbIBaTh MUX CYIIHOCTH: OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTaBIICHUS JJIEKTPOHHOrO OanaHca STUX peakluid,
peakuuii MOHHOTO OOMEHa MYTEM COCTaBJIEHUS WX TMOJHBIX M COKpAUIEHHBIX
VOHHBIX YPaBHEHU;

[1P25 chopMUpOBAaHHOCTh YMEHHMH HW3TOTaBIMBAaTh MOJIETU MOJEKYI
OpPraHMYeCKUX  BEIIECTB Ul  WUIIOCTpAaUMM  UX  XUMHYECKOI0 U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

[1P26 chopMUpPOBAaHHOCTH YMEHMI: YCTaHABIMBATh MPUHAJICKHOCTD
M3yYEHHBIX OPTraHUYECKUX BELIECTB 10 UX COCTABY U CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynmne COeAMHEHWH, JaBaTb UM Ha3BaHUA IO CUCTEMAaTUYECKOU
HomeHnknatype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpPeICTaBUTENICH OPraHUYEeCKUX BEIIECTB (3TWJIEH, alleTHJICH, TOJIYyOJ, IJIMIIEpPHUH,
ATWICHIJINKONb, (EeHOoJ, (QopManbAeTu]l, aueTajibJerujl, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHasl KUCJI0Ta, CTEAPUHOBAsI, OJIEMHOBAsI, NTAJIbMUTUHOBAS KUCIIOTHI,
[IMLMH, aJlaHuH, MalibTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHUe);

[TP27 cpopMHupOBaHHOCTHL YMEHHsI ONPEACHIATh BUJ XUMHUUYECKOM CBS3U B
OpraHMYECKUX COEMHEHUAX (KOBAaJICHTHAas W HWOHHAas CBsI3b, G- WU T-CBA3b,
BOJIOPOJIHAS CBSI3b);

[1P28 cdopMuUpOBaHHOCTH YMEHUS TPUMEHATH IMOJOXKEHUS TEOpUU
cTpoeHusi oprannyeckux Bemects A.M. byTiepoBa 1151 00bsiICHEHUS 3aBUCUMOCTH
CBOMWCTB BELIECTB OT UX COCTAaBA U CTPOCHUSI;

[1P29 cdhopMupoBaHHOCT, YMEHMH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢bu3nUeckue M XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENECH pazIuyHBIX

12



KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, LIUKIOAJIKAHOB, AJIKEHOB, aJKAaJIUCHOB,
AJKMHOB, AapOMAaTUYECKUX YIVIEBOJOPOAOB, CIUPTOB, AJIBACTUAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOETUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€JKOB, yrieBOAOB (MOHO-, AM- W TOJUCAXapUJIOB),
WJUTIOCTPUPOBATh ~ TEHETUYECKYIO  CBA3b  MEXAYy HUMHM  YpPaBHEHUSIMHU
COOTBETCTBYIOIIIMX XUMHUUYECKUX PpEAKUUH C UCIOIb30BAaHUEM CTPYKTYPHBIX
hopmys;

[1P30 cdhopMHpPOBAaHHOCT, YMEHHUS MOATBEPXKIAaTh Ha KOHKPETHBIX
MpUMEpPaX XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OpraHUYeCcKUX
COEIMHEHUN OT KPATHOCTH U THUIIA KOBAJIEHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOTO
BIIMSIHUSL @TOMOB U IPYIII aTOMOB B MOJIEKYJIAX;

[IP31  cpopMupoBaHHOCTb  yYMEHHUS  XapaKTepuU30BaTh  MCTOYHUKH
yIIAEBOJOPOJHOIO ChIpbst (HEeDTh, TPUPOJIHBIA Ta3, Yrojib), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE TIPOAYKTOB MepepaboTK;

[1P32 cpopMupoBaHHOCTH BJIJCHHS CUCTEMOM 3HAHUH O ECTECTBEHHO-
HAayYHbIX METO/JAaX IO3HAHUS — HaOJIOJEHUU, HU3MEPEHUHU, MOJEIUPOBAHNUH,
AKCIIEpUMEHTE (PeaJTbHOM U MBICIIEHHOM) U YMEHHUS PUMEHATH 3TU 3HAHUS

[1P33 copMupoBaHHOCTH YMEHHUSI MPUMEHSATH OCHOBHBIE ONEpaluu
MBICJIIUTETILHOM JESTENIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHUE, 0000IlIeHHe,
CHUCTEMATHU3ALIMIO, BBISBICHUE NPUYUHHO-CIEACTBEHHBIX CBI3€M — JUISI U3Y4YCHUS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKLIUM;

[1P34 chopMUpOBaHHOCTh YMEHHUM: BBISBISATH B3aUMOCBS3b XHMHUYECKHX
3HAaHUM C TIOHATUAMUA UM TIPEICTABICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX
npeaMeToB Juisi 0ojiee OCO3HAHHOIO IMOHUMAHUSl CYIIHOCTH MAaTepUajIbHOrOo
€IMHCTBA MUpPA, UCIIOIB30BAaTh CUCTEMHBIC 3HAHUs 10 OPraHUYECKOW XUMHM IS
OOBSICHEHHUS M TPOTHO3UPOBAHUS SIBICHUN, HMEIOIIHUX €CTECTBEHHO-HAYYHYIO
HpUPOAY,

[P35 chopMUpOBaHHOCTH YMEHHI: MPOBOJAUTH PACUYETHI MO XUMHUYECKUM
dbopMmynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C HCIOJIb30BAaHUEM (PU3NYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHl MO HAXOXKIACHUIO XUMHUYECKOU
(dbopMynbl BelIeCTBa MO HW3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JEMEHTOB,
MPOIYKTaM CropaHus, IIOTHOCTH Ia3000pa3HbIX BELIECTB;

[1P36 cdopMUpPOBAaHHOCTh YMEHUUH: NPOrHO3UPOBATH, AHAIU3ZUPOBATH U
OLICHMBATh C TO3UIMI 3KOJOTMYECKOW OE€30MaCHOCTH IMOCIEACTBUS OBITOBON U
MPOU3BOJICTBEHHOM JEATEIbHOCTH 4YEJIOBEeKa, CBSA3aHHOW C mepepaboTKOMN
BEILIECTB, UCIIOJIb30BATh IOJYYEHHBIE 3HAHUS IS IPUHATHS TPAMOTHBIX PEIICHUN
npo0seM B CUTYyallUsiX, CBA3aHHBIX C XUMHUEH;

ITP37 cdopMHupOBaHHOCTL YMEHHUM COOJIIOAATh TMpaBWiIa IKOJIOTUUYECKHU
1eJeco00pa3HOro TMOBeJeHUsT B OBITY M TPYIOBOM JEATEIbHOCTH B LEAX
COXPaHEHUsI CBOETO 310POBbS, OKPYKAIOIIEW NPUPOAHON Cpelbl U JOCTHKEHUS €€
YCTONYUBOI'O Pa3BUTHS;
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[1P38 cdhopMHpPOBaHHOCT, YMEHUN OCO3HABATh OMNACHOCTH TOKCHYECKOIO
JENCTBHS HA KUBBIE OPraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BEUIECTB, IOHUMAs
cMbic nokazarens [TK;

[1P39 cdhopMHUpPOBAaHHOCT, YMEHHH aHAIM3UPOBATH 11€J1IeCO00PA3HOCTD
MPUMEHEHUS! OPraHWYECKUX BEIIECTB B IMPOMBILUIEHHOCTH M B OBITY C TOYKH
3pEHHS] COOTHOUIEHUS PUCK-TI0JIb3a;

[1P40 cdopmMupoBaHHOCTH YMEHUH OCYHIECTBISITH Li€J€HANIPaBICHHBIN
MOUCK XUMUYECKON MH(GOpMAIMK B Pa3INYHbIX UCTOYHUKAX (HaydHas M y4eOHO-
Hay4dHas JIMTeparypa, CpelcTBa MaccoBodl uHbopmanuu, VHTepHET U Apyrue),
KPUTUYECKH aHAIM3UPOBATh XMMUYECKYIO HH(OpMaluio, nepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MTOCTaBICHHON y4eOHOM 3a1aueii.
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3. Conep:xanme y4eOHOro npeamera « XuMHs»

Oprannuyeckasi XuMust

Tema 1. Teopemuueckue 0CHOBbl OP2AHUYECKOU XUMUU

[IpeamMer w© 3HaYeHUWE OPraHUYECKON  XMMHUHM, MPEACTABIECHUE O
MHOT000pa3uy OPraHuYECKUX COeTMHEHUM.

DJEKTpOHHOE CTPOEHHE aroMa YIJIepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BalleHTHBIE BO3MOXHOCTM aToMa yriaepojaa. XHUMHUYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel TUOpUAM3ALMM ATOMHBIX OpOuTanei
yriaepoaa. MexaHuzmbl 00pa30BaHUsl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKUenTopHbIid). TUIBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpoifHas cBsi3b. CrocoObl pa3pbiBa CBSA3EM B MoOJIEKyJax
opranudeckux BemiectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopuss crTpoeHusa opranudyeckux coeguHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYecKuX coequHeHud. MomnekyaspHble U CTPYKTYpHBIE  (QOpPMYIIBI.
CtpykTypHble GOpMyJdbl pa3IUYHBIX BUAOB: pa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepus. Buuabl wu30Mepuu: CTpyKTypHas, INPOCTPaHCTBEHHAS.
OnexTpoHHble YG(HEKTH B MOJEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
U ME30MEpHBI 3P PeKThI).

[IpencraBienne o kiaccuuKanuu opraHudyeckux BemiecTB. [loHsTHE O©
¢byukunonanbHoU rpymmne. ['omonorus. 'omonoruyeckue psaapl. CucreMaTuyeckas
HoMeHKaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTJIEJIbHBIX IPEICTABUTEIEH.

OcobeHHoctu u KJ1accuukanus OpraHUYeCcKuX pEaKInil.
OKHUCIUTENIBHOBOCCTAHOBUTEIIBHBIE PEAKIIUH B OPraHUYECKOU XUMHH.

JKCNEePUMEHTATbHbIE METOAbI H3yYEHHUs BELIeCTB M UX NMpeBpalleHUil

O3HakomIleHHE ¢ 00pa3llaMu OpraHWYeCKUX BEIeCTB U MaTepualaMu Ha UX
OCHOBE, ONBITHI MO IMPEBPALICHUID OPraHUYECKUX BELIECTB MPU HATPEBAHUU
(nnaBneHue, OOYTrJIMBaHUE W TOpPEHHUE), KOHCTPYUPOBAHUE MOJIETEH MOJEKY
OpraHWYECKUX BEIIECTB.

Tema 2. Yeneeo0opoowt

Anxanbl. 'omoniornueckuii psi ajikaHoB, oOuiast popmyina, HOMEHKIaTypa U
M30MeEpHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI alIKaHOB, Sp3 -
ruOpuau3anms aTOMHBIX  OpOWTane  yriepoma, G6-CB3b. Kongpopmepui.
du3nyecKue CBOMCTBA aJIKAHOB.

XHWMHUYECKAE CBOMCTBA AaJKAaHOB: PEAKIMU 3aMEILICHUs, W30MEpPU3ALNH,
ACTUIPUPOBAHUS, [TUKIN3AIUH, UPOIN3a, KPEKUHTa, TOpeHus. [Ipedcmasnenue o
MexaHuzme peakyuti paouKkanibHO20 3aMeueHUs.

Haxoxnenue B mpupozae. CriocoObl MOTyUYEHUsI U TPUMEHEHUE aIKAHOB.

[Huknoankansl. O0mas gopmyia, HOMeHKIaTypa U usomepus. OcoOEHHOCTH
CTpPOEHUSI M XHMHUYECKUX CBOMCTB MaiblXx (UUKIONPONAH, LHUKIOOYTaH) W
OOBIYHBIX (LMKJIOMEHTaH, IMKJIOreKCaH) LUKIoadkaHoB. CrnocoObl MOJy4YeHUs U
MIPUMEHEHUE LUKIIOATIKAHOB.
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Ankensl. 'oMonoruueckuii psiji aJkeHoOB, 001Ias Gpopmysia, HOMEHKIATypa.
OJIEKTPOHHOE UM TPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ] aJIKEHOB, Sp2 -
rudpuan3alus aTOMHBIX OpOuTaneil yriepona, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UHUC-TpaHc-) u3oMepus. DuU3MYECKHe CBONCTBA AJIKEHOB.
XUMUYECKHNE CBOWCTBA: PEAKIMU MPUCOCTUHEHUS, 3aMEIICHUS B O-IOJ0KEHUE
P ABOWHOU CBSI3H, TIOJTUMEPHU3AIMHA M OKUCIICHUS. [Ipedcmasnenue o mexanusme
peakyuu  dnekmpoguibnoco  npucoeounenus.  llpaBuimo  MapKOBHHKOBA.
KauecTBeHHbIE peakiu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS W MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (COMPsKEHHBIE, N30JIMPOBAHHbBIC,
KyMyJupoBaHHbIe). (OCOOEHHOCTH DJJICKTPOHHOTO CTPOCHHS M XUMHYECKHX
CBOWCTB CONpPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. Ilomumepuszaius
conpsKEHHBIX TUEeHOB. CrTocOObI MOTyUYeHHS U IPUMEHECHHE aJIKaIUEHOB.

Ankunbl. ['oMonornueckuil psii aakuHOB, oOmIast popMyia, HOMEHKIATypa
1 M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHHOB, SP-
rudpuan3anus aTOMHBIX opOuTanei yriepona. dusznueckue CBOMCTBA AJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  peaklMud  MPUCOCAUMHEHMS,  JTUMEpPU3AUUU U
TpUMEpPHU3AIUU, OKUCIIeHUA. KuCIOTHBIE CBOMCTBA alIKHHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakIi Ha TPOMHYIO CBsI3b. CIIOCOOBI OTyYCHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuyeckue yriaeBoJopobl (apeHsl). ['omosorudeckuid psji apeHoOB,
oOmast popmysa, HOMEHKIATypa U U30MEPHsL. DIESKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHME  MOJEKYJIbl  OeH3ona. [lpasuno  apomamuunocmu,  npumepbvl
apomamuyeckux coeouHenul. OU3NYECKUE CBOWCTBA apeHOB. XUMHUYECCKUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIICHUsI B OEH30JIbHOM KOJIbLIE U
YTJIEBOAOPOJHOM paJUKaje, PEaKIud PUCOCIUHEHUS, OKHCJIECHHUE TOMOJIOTOB
ocH3omna. [lpeocmasnenue o mexanuzme peaxyuil 31eKmpopuibHO20 3aMeuyeHUs.
[IpencraBnenre 00 OPUCHTUPYIOIIEM JIEHUCTBUU 3aMECTUTENIEH B OEH30JbHOM
KOJIbIIE Ha TPUMEpPEe AIKWUIBHBIX PAJAMKAIOB, KapOOKCUIBHOM, THUAPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIIHI, aTOMOB TajloreHOB. OCOOEHHOCTH XUMHYECKHUX CBOMCTB
ctupona. Ilonmumepuszanuss ctupona. CrocoObl MOAY4YEHHS U NPUMEHEHUE
apoOMaTUYECKUX YIJIEBOJIOPOIOB.

[Ipupoansiii ra3. [lonytHeie HeQTsHBIE ra3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yronap u npoaykTsl ero nepepadotku. Crocoosl nepepadboTku HeTH:
MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYECKHiIl), PUGOPMUHT, IMUPOIH3.
[TponykThl mepepaboTku HEDTH, UX TPUMEHEHHUE B MMPOMBIILICHHOCTH U B OBITY.

I'eneTndeckas CBs3b MEXKY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJOTCHNPOU3BOAHBIX YIIE€BOAOPOAOB. Peakuuu
3aMEIIEHUsl TaJoreHa Ha TUAPOKCOTPYIINY, HUMPOSPYNNY, UYUAHOSPYNNY,
amunocpynny. JIeicTBME€ Ha TaJOTCHIPOU3BOAHBIE BOJHOTO W CIUPTOBOIO
pacTBopa MmEnoun. B3anMOIEeNCTBUE IUTAJOI€HAIKAHOB C MAarHMEM W IIUHKOM.
llonamue 0 MemanioopeaHuyecKux COeOUHEHUSIX. Hcnonp3oBanue
raJIOTeHIIPOM3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEILIECTB.
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JKCIepUMEHTAIbHbIE METO/IbI H3YYeHHSI BellleCTB M MX NpeBpalleHn il

WN3yyenue (¢u3HUECKUX CBOWMCTB  YIJIEBOJOPOJOB  (pacTBOPUMOCT),
KaueCTBEHHBIX PEAKIUN YTIEBOAOPOJIOB pa3IMYHBIX KJAccoB (oOeciBeUrBaHUE
OpOMHOI MM MOJIHOM BOJABI, pacTBOpa INEpMaHraHaTa Kajius, B3auUMOJICHCTBHE
alleTWJIeHa ¢ aMMMauyHbIM pacTtBopoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapykeHHEe yriepoJa U BOJAOPOJa B OPraHUYECKHUX BEIIECTBAX, IMOJy4YECHHE
ATWJIEHa W U3YYEHHE €ro CBOWCTB, O3HaKomJieHHE ¢ Kosuiekuusmu «Hedtb» un
«Yroiby, ¢ 00pa3amMu MIacTMacc, KayduyKoB U PE3UHBI, MOJICTUPOBAHUE MOJIEKYJI
YTJI€BOI0POJIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOAOPO/IOB.

Tema 3. Kucnopoocooeprcauwgue opzanuyuecxkue coeOuHeHus

[IpenenbHble ogHOATOMHBIE COUPTh. CTpoeHHWE MOJIEKYN (Ha MpuMepe
MEeTaHoJIa W 9TaHona). ['oMonorumdeckui psna, oOmas ¢opmyna, U30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmueckue CBOHCTBA  MpeaeibHBIX
OJIHOATOMHBIX CHHUPTOB. BojopoaHble CBSI3W MEXAY MOJIEKYJIaMH CIIMPTOB.
XYUMHUYECKHE CBOMCTBA: peaklMH 3aMelIeHus, Jeruaparaluu, OKUCICHUS,
B3aMMOJICUCTBHE C  OpPraHUYECKUMHU UM  HEOPraHMYECKHMMH  KHUCJIOTaMH.
KauectBeHHas peakuids Ha OJHOATOMHBIE CIIUPTHL. JlelicTBUE 3TaHOJa U METaHoJIa
Ha opranu3M uenoBeka. CrnocoObl MOJIy4YeHUss M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢pupbl, HOMeHKIaTypa U u3omMepusi. OCOOEHHOCTH (PUBNYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHble COUPTHl — JTHWICHIVIMKOAb U TiuuepuH. dusmdeckue u
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEIlECHHs], B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMM KHUCIOTaMH, KauyeCTBEHHAs pEaKIusi Ha MHOr0aTOMHbIE
cnupThl. [Ipeocmasnenue o mexawuzme peaxyuti HYKIeO@DUIbHO2O 3aAMeujeHUsl.
HeiictBue Ha opraHuzM denoBeka. CrnocoObl TMONy4YeHUS U NpPUMEHEHUE
MHOTOAaTOMHBIX CIIUPTOB.

®enon. CrpoeHHe MOJIEKYJbl, B3aUMHOE BIMSHHME THUIPOKCOTPYIIBI U
O0eH30pHOTO snpa. Puszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMUUYECKUX
cBoiicTB (enona. KauyecTBeHHble peakuuu Ha ¢eHos. TokcuuHOCTh (eHona.
CrniocoObl osrydeHust v npuMenenue penona. GenondopmanbaeruaHas cMolia.

KapOGoHunbHble COEIMHEHHS — albJEruJibl M KETOHBL. IJIEKTPOHHOE
CTpoeHue KapOOHWIbHOU Tpymnimbl. ['oMoIoruuecKkue psiibl ajabIeruI0B U KETOHOB,
obmas dopmysna, U3oMepust 1 HOMEHKIIaTypa. OuU3NyecKre CBOMCTBA allbJIETUIO0B
M KETOHOB. XHMHUYECKHE CBOMCTBAa ajbJCTUIOB M KETOHOB: pEaKIUu
npucoeiuHeHus. [lpedcmasnenue o Mmexanusme peakyuti HYK1€0QUiIbHO20
npucoeourenus. OKUCICHNE albJICTHI0B, KAYSCTBCHHBIC PEAKIIMH HA abJACTHIbI.
CriocoObl OJTy4eHHsI U IPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE — TpefeibHble  KapOOHOBBIE  KUCIOTHL.  OcoOeHHOCTH
CTpOEHUSI MOJIEKYJl KapOOHOBBIX KuCJOT. M3oMepuss u HOMEHKJIATypa.
®duznyeckue CBOMCTBA OJHOOCHOBHBIX NPENETbHBIX KapOOHOBBIX KHUCIOT.
Bonoponnbie CBSI3M MEXIy MOJEKyJlaMu KapOOHOBBIX KHUCIOT. XUMHUYECKUE
CBOICTBA: KUCJIOTHbIE CBOMCTBA, peaKlMs STEpUPUKALNU, PEAKIUH C YYaCTHEM
yII€BOAOPOIHOTO pajgukana. OCOOEHHOCTH CBONCTB MYpPaBbUHOW KHUCJIOTHI.
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[ToHATHE O TPOU3BOAHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX dPUpax, aHeuopuoax,
eanocenaneudpuoax, amuoax, Humpuiax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HENPEICIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCIIOT,
JUKapOOHOBBIX KHCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIINX
KapOOHOBBIX KHCJIOT: CT€apUHOBas, MaJIbMUTHUHOBAs, OJEUHOBAS, JIUHO/IEEAS,
JMuHoNeH06as KUCIOThl. CrocoObl MOMYYEHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonmornueckuil psin, obmas dopmysna, uzoMepus u
HOMeHKJaTypa. Dusnyeckne M XUMUYECKHE CBOMCTBA: THUIPOJIU3 B KUCION U
LIEJIOYHOU Cpefie.

Kupsl. Ctpoenue, pu3nuecKkue 1 XUMHUYECKUE CBOMCTBA KUPOB: THIPOIIU3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKALIUX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCTOT. JKUPBI B IpUpOIE.

MeIIa Kak COJNM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIoIIee JeiiCTBHE.
Ilonamue o cunmemuueckux morouux cpeocmsax (CMC).

O6mas xapaktepucTthka yriaeBogoB. Kiaccudukanus yriaeBogoB (MOHO-,
IUH ToJdrcaxapusl). MoHOcaxapuabl: TIOK03a, (PpyKTo3a, earakmosa, pubosa,
oe3okcupubosa. Ou3nueckue CBOWCTBA W HaxoxkaeHue B mpupoae. DortocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus na npumepe MoJeKybl
2NoKo3bl, npoekyuu Xeyopca, a- u f-aHomepul 2i0K03bl. XUMHUYECKHE CBOHCTBA
[JIIOKO3bI: PEAKLUM C YYaCTUEM CIUPTOBBIX W aJIbJETHAHON TPYII, CIUPTOBOE U
MOJIOYHOKHUCIOE  OpoxkeHue. IlpumeHeHue  TIIIOKO3bI, €€  3HAYeHUE B
KU3HENEATEIbHOCTH OopraHu3Ma. Jlucaxapuibl: caxaposa, MaiabTO3a U JAKMOo3d.
BoccranaBnuBamoomue W HEBOCCTAaHABIMBAIOIIME — AUcCaxapuibl. [ 'Uaponus
nucaxapuaoB. Haxoxxaenue B npupone u npuMenenue. [lonucaxapuabl: Kpaxmal,
IJIMKOTeH U 1eiumoio3a. CTpoeHue MaKpOMOJIEKYJd Kpaxmaia, TJIMKOreHa U
nemnono3sl. dusmyeckre CBOMCTBa Kpaxmajga M IEJUTI0N03bl. XHUMHYECKHE
CBOICTBA Kpaxmalia: THAPOJIN3, KaYECTBEHHAs pEaklus C HOJAOM. XHUMUYECKHE
CBOICTBa LIEJUTIONIO3bI: TUAPOIU3, MoiydyeHue 3pupoB nemnonossl. [lonsrue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

JKCIepPUMEHTAIbHbIE METO/IbI H3YYeHHsI BellleCTB M MX NpeBpalleHn il

PacTBOpUMOCTh pa3iaMyYHBIX CIUPTOB B BOJE, B3aUMOJIEUCTBHUE 3TAHOJIA C
HaTpUEM, OKHUCJIEHHE HSTUIIOBOIO CIIMPTa B aJbJACrMJ Ha PACKaJIEHHOW MEIHOU
MIPOBOJIOKE, OKHUCIEHUE OTUJIOBOrO CHUPTA JUXpOMATOM Kaiusi (BO3MOKHO
UCIIOJIb30BaHUE BHUEOMATEPUAJIOB), KAaU€CTBEHHBbIE PEAKLUMUU Ha aibAeruibl (C
ruapokcuom quammuncepeopa(l) u ruapoxkcunom meau(Il)), peakuus riouiepruHa
¢ rugpokcunoM meau(ll), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIECTBHE pacTBOpa IIoKo3bl ¢ runapokcuaom meau(ll), B3aumopeiicteue
Kpaxmayia ¢ MOJIOM, pelIeHUe SKCIEePUMEHTAJIbHbIX 3a/1ay no TemMaM «CrnupThl U
benonb», «KapooHoBbie KUCTOTHI. ClIOKHBIE APUPBI».

Tema 4. Az3omcooepircanjue opzanuueckue coeOuHeHus

AMUHBI — OpraHu4eckre Mpou3Bo/IHbIE aMmMuaka. Kiaccudukanus aMUMHOB:
anudaTUyeckue M apoMaTHYECKHe;, IEepBUYHbIC, BTOPUYHBIE M TPETHUYHBIE.
Crtpoenue mosekys, oOmas Gopmyia, U30Mepusi, HOMEHKIATypa U (U3HUECKHE
cBoiicTBa. XUMHUYECKOE CBOWCTBA anupaTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
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ATKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TMpeACTaBUTEIb AaMHUHOB apomarudeckoro psna. Crtpoenue
aHuiauHa. B3anMHOE BIMsIHUE TPYIINT aTOMOB B MOJIeKyse aHuwiInHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBIE peakiiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUsT M TpUMEHeHHe anudarthuuyeckux aMuHoB. l[lonydeHue aHwiIMHA U3
HUTPOOEH301a.

AmunokuciaoTel. HoMeHnkiatypa u uzomepusi. OTAeIbHbIE NPEACTABUTEIN
0-aMHHOKHCJIOT: TJIUIWH, alaHWH, eHUNANAHUH, CePUH, 2IyMAMUHO8As KUCIomA,
ausun, yucmeur. Onmuyeckas uzomepusi amunoxuciom. D- u L-amunokuciomol.
®u3NYECKUe CBOWCTBA aMHHOKHUCIIOT. XMMHUYECKHE CBOWCTBA aMUHOKHUCIIOT Kak
aM(OTEepHBIX  OpPraHUYECKUX  COCJAMHEHUM, peakuus  MOJUKOHJICHCAIUH,
oOpa3oBaHue MENTUAHON CBsI3U. buonornyeckoe 3HayeHue aMuHOKUCIOT. CUHTE3
Y TUJPOJIU3 TIENTUIOB.

benku kak mpupoaneie noiauMepsl. [lepBuuHas, BTOpUYHAS W TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHME CBOICTBa OEJIKOB: THUAPOJIM3, JACHATYpALMs,
KaueCTBEHHBIE PEaKIIMU Ha OCIIKU.

Ilonamue 060 azomcodepicawyux  2emepoOYUKIULEcKUX  COeOUHEHUSIX.
Ilupumuounosvie u nypunosvie ocHosanus. Hykneunogvie kuciomwl: cocmas,
cmpoenue u OUOJIO2UYECKAsl POilb.

JKCIepUMEHTAJIbHbIE METOAbI H3Yy4YeHHUS BelleCTB M UX NMpeBpalleHnH

PactBopenune OenkoB B Boje, JeHaTypalus OCJIKOB NpU HarpeBaHUH,
IBETHBIC peaKIMu Ha OEJIKH, pelIeHHe HKCIePUMEHTAIBHBIX 3aJa4 M0 TeMaM
«A3zoTcoaepalnue OpraHUYeCKue COCIMHEHUSD» U «Pacrno3HaBaHue
OPraHUYECKUX COCAUHECHUI.

Tema 5. Boicokomonekyaapuvie coeOuHeHus

OCHOBHBIE MOHSITHS XUMUHM BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEIHSS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN —
MOJIMMEpHU3aNysl U NOJUKOHAeH calus. [Ipedcmasnenue o cmepeope2yisipHocmu u
HAOMOJEKYIAPHOU CIMPYKMype NOIUMEPO8, 3a8UCUMOCHb CBOUCME NOIUMEPOE OM
UX MONEKYIAPHO20 U HAOMOEKYISAPHO20 CMPOEHUSL.

[Tomumepubsie wmatepuanbl. [lmacTmaccel (MOJUATHIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAaKpUiIaT, MOJUKAapOOHATHI,
noJivdTUIIeHTepedTanar). YTunusamus u nepepadoTka miacTuka.

DnacToMepsl: HAaTypaJIbHBI ~ Kay4dyk, CUHTETUYECKHE  KaydyKu
(OyTamueHOBBIN, XJIOPONMPEHOBBIN, U30MPEHOBLIN) U culuKkoHbl. Pe3uHa.

Bonokna: HaTypanbHbI€ (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIC (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KallpOH U JIABCaH).

Ilonumepul CReYUanIbHO20 HA3HAYeHUs. (meghnon, Kesap,
NEKMPONPo8oosuUe noaumMepsl, buopasiazaemvle HOTUMEPDL).

JKCIepPUMEHTAJIbHbIE METOAbI H3Y4YeHHUS BelleCTB M UX NMpeBpalleHnH
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O3HakomJIeHHE ¢ OOpa3laMyd MPUPOJHBIX W HCKYCCTBCHHBIX BOJIOKOH,
macTMacc, KaydyyKoB, peIICHHUE OJKCIEPHUMCHTAJIBHBIX 3aJad 10  TeMe
«Pacmnio3HaBaHUe MIaCTMACC ¥ BOJIOKOH.

Pacuérnbie 3agaun

Haxoxnenue MoJeKkynsIpHOW (OpMYJIbl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJIIM ~ JJIEMEHTOB, BXOISAIIMX B €ro COCTaB, HaXOXICHHUE
MOJICKYJIIPHOW (OPMYJIBI OpPraHUYECKOTO COCAWHEHUs 10 Macce (00BEMY)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOAYKTOB
peakud W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (OPMYJIBI
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHUYCCKHUX CBOWCTB WM CIOCOOOB
MOJIYYCHHSI, ONpEICJICHUE JIOIM BBIXOJIAa MPOIYKTa PEaKIUU OT TEOPETUUYCCKU
BO3MOXKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanms MeXNpeIMETHBIX CBSA3CH NPH M3YYCHUH OPTaHMYCCKOW XUMHH
OCYIICCTBISICTCS 4Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHHA, MPUHATHIX B OTJACIBHBIX IPEAMETaX eCTECTBEHHO-
HAy4HOTO IUKJIA.

OOmme eCTECTBEHHO-HAY4YHBIC TIOHATHS: SBJICHWE, HAy4YHBIA (aKT,
TUIOTe3a, TEOpHs, 3aKOH, aHaluW3, CHUHTE3, Kiaccudukaius, HaOI0aeHUE,
HU3MEpPEHHE, SIKCIIEPUMEHT, MOJICITb, MOJICIIUPOBAHHUE.

®dusnka: Marepus, aToM, DJJIGKTPOH, IPOTOH, HEUTPOH, MOJICKYJIa,
DHEPreTUYCCKUH YpPOBEHBb, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHUE
BCIECTBA, (DM3UYCCKUE BEIWYUHBI, CIMHUIBI W3MEPCHHS, CKOPOCTh, JHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, OJKocHcTeMma, Ouocdepa, MeTaboIH3M,
HACJICJICTBCHHOCTh, aBTOTPO(HBIA M TeTepOTPOMHBIH THIT NMUTaHUSA, OpPOKEHUE,
dboTOCHHTE3, HBIXaHHWE, OCJIKH, VYIJEBOJIbI, JKUPBI, HYKICHHOBBIC KHCJIOTHI,
(bepMEeHTHI.

['eorpadusi: mose3HbIe NCKOMIAEMbIE, TOTLIUBO.

TexHONOTUsA: TMHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAILHOTO IUTAHUSA,
MOIOIITUE CPEJICTBA, MaTePHABl U3 UCKYCCTBCHHBIX M CHHTCTHYECKUX BOJIOKOH

O01mas 1 Heoprannyeckasi XuMus

Tema 1. Teopemuueckue 0CHO8bl Xumuu

Atom. CocTaB aTOMHBIX sAep. XHUMHUYECKHH d1eMeHT. M30Tormbl.
Kopnyckynapnoeonnosoii oyanusm, ogolicmeennas npupooa snekmpona. CTpoeHue
DIIGKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCIAa. DHEPreTHUYECKHe YPOBHU W
noTypoBHHU. ATOMHBIE opOuTanu. Kinaccupukaims XuMHIECKUX SJIEMEHTOB (S-, P-,
d-, f-anementsl). Pacnipenenenuie 3eKTPOHOB 1O ATOMHBIM OPOUTAJISIM, HPUHYUN
MuHumyma  ouepeuu, npunyun Ilayau, npasuno  Xynoa. DIEKTPOHHBIC
KOHQUTYpaIMA aTOMOB 3JIEMEHTOB TIEPBOT0O—4ETBEPTOrO MEPUOJOB B OCHOBHOM U
BO30YXKIEHHOM COCTOSTHUH, JJIEKTPOHHBIE KOH(PUTypauuu WOHOB. [lonamue 06
9Hep2UU UOHUZAYUU, IHEPSUU CPOOCMBA K IAEeKMPOHY. DNEKTPOOTPUIIATEIIBHOCTD.
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Ilepnoanyeckuii 3akoH U llepuonnueckas cucremMa XUMHUYECKUX DJIIEMEHTOB
JI.. MenneneeBa. CBsA3b MEPUOAMYECKOTO 3aKoHa U llepmoamyeckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm H IepuoaaMm. 3HayeHue
nepuoanueckoro 3akona /[.11. Meuneneesa.

XAMHU4YeCcKass CBs3b. BHIBI XMMHMYECKON CBSI3U: KOBAJEHTHAs, WOHHAsi,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUS KOBAaJEHTHOM CBSI3M: OOMEHHBIH U
JOHOPHO-aKLENTOPHBINA. DHEPTUS U JJIMHA CBSI3U. [[0IpHOCTh, HANPAaBIEHHOCTH U
HAChIIIaEMOCTh KOBaJ€eHTHOW CBA3U. KpaTHeie cBs3u. BopopongHas CBA3b.
MeXMONEeKyISpHbIE B3aUMOAECHCTBHS.

BajeHTHOCTh U BaJ€HTHBIE BO3MOKHOCTH aTOMOB. [ ubpuousayus amomHvix
opoumarneti. CBs3b 3JCKTPOHHOW CTPYKTYPBI MOJEKYJI C HX T€OMETPUYCCKHM
CTpoeHueM (Ha mpuMepe COeTMHEHHUM 3JIEMEHTOB BTOPOTO MEPUO/Ia).

[IpencraBieHne O KOMIUIEKCHBIX coelauHeHHAX. COCTaB KOMILJIEKCHOTO
WOHA:  KOMIUIEKCOOOpa3oBareiab,  JHraHael.  Koopounayuonnoe  uucio.
Homenknamypa  komniekcuvix — coeOUHEHU. 3HaYeHUE  KOMIUIEKCHBIX
coenuHeHui. [loHATHE O KOOPAMHALMOHHON XMMHH. BeliecTBa MOJEKYJIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUsA. THUMbl KPUCTAIUIMYECKUX PEHETOK (CTPYKTYp) U
CBOMCTBA BEUIECTB.

[TonsaTHE O AMCTIEPCHBIX cucTeMax. MicTuHHBIe pacTBOpHL. [Ipedcmasnenue o
KONMOUOHbx  pacmeopax. CnocoObl BBIpaXEHHUs KOHIICHTPAIIMH PACTBOPOB:
MaccoBasi 0JIsl BELIECTBA B PAacTBOPE, MOJISIpHAs KOHILEHTpaus. HaceleHHble u
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HoMeHKIaTypa HEOPraHMYECKUX BEUIeCTB. TpuBUaIbHbIC
HAa3BaHUsS OTIEIbHBIX IPEACTABUTENICH HEOPraHUYECKUX BEIIECTB.

Krnaccudukanus XuMUYeCKUX peakluii B HEOPraHUYECKOM U OpraHMYeCcKOn
XUMUHU. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS U NpPEBpAIlCHUS
HHEPrUU MPU XUMHUYECKHX peakuusx. TernoBbie 3Pp(eKTbl XUMUYECKUX PEeaKIuil.
TepmoxuMu4eckne ypaBHEHUS.

CKOpOCTh XMMUYECKOH peakiiu, €€ 3aBUCUMOCTh OT Pa3lIMyYHbIX (PaKTOPOB.
['oMoreHHbIE 1 reTeporeHHble peakiuu. Katanns u kataim3aTopsl.

OOpatuMble W HeoOpaTUMble peakuud. XHMHYECKOE€ paBHOBECHE.
Koncmanma xumuuecxkoco paenogecusi. daxTopbl, BIUSAIONIME HA TOJIOXKCHHE
XUMHUYECKOTO DPABHOBECHS: TEMIIEpATypa, JABJICHHE M KOHLEHTPAlUU BEIIECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.

Onexrponutnyeckas aucconuanus. CuibHble U clla0ble 3JIEKTPOJIUTHI.
Crenenp aucconmannu. MloHHOe npousBeaeHne Boabl. Cpena BOAHBIX PACTBOPOB:
KHCJIOTHasI, HeUTpalbHas, menodyHas. Bogopoausiii mokasarens (pH) pactBopa.
['unponus coneit. Peakuiuu noHHOTO OOMEHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE  peakund. CTeneHb  OKHCIICHUS.
OkuCnHUTENlb W BOCCTAHOBUTENb. IIpoIEcCHl OKHCIEHHSS W BOCCTAHOBJICHUSI.
Baxxneliime OKHCIUTENM W BOCCTAaHOBUTEIM. MeTon 53JIEKTpOHHOro OaliaHca.
DNEKTPOIU3 pacTBOPOB U PACILIABOB BEIIECTB.
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JKcNepUMEHTATIbHbIE METOAbI H3yYeHHUsI BelleCTB M UX NMpeBpalleHuii

Pa3znoxxenne mepokcusia BOJAOpPOAAa B MPUCYTCTBUU KaTajauzaTopa, MOJEIU
KPUCTAJITUYECKUX PEIIETOK, IPOBEACHUE PEaKIIMA HOHHOTO 0OMEHa, orpe/eyeHre
Cpelbl pacTBOPOB C TMOMOIIBI0 WHIWKATOPOB, HM3YYCHUE BIUSHUS Pa3IMUHBIX
(akTOpOB Ha CKOPOCTh XHMHMYECKON pEaklMu | TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Tema 2. Heopzanuueckaa xumus

[Tonoxxenne HemetayuioB B llepuoguueckoil cuUCTeME XUMHYECKUX
anemenToB [[.M. MennaeneeBa u 0COOEHHOCTH CTPOCHUSI X aTOMOB. Du3znuecKue
CBOICTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMEpE KHUCIOpOAa, CEphl,
dbocdopa u yraepona).

Bonopona. Ilonyuenue, pusnueckne M XUMHUYECKHE CBOMCTBA: PEAKIIUU C
MeTaJlJIaMUd M HEMeTallJlaM1, BOCCTAaHOBUTEbHbIE cBoMcTBA. ['uapunsl. Tonaugnvle
9/1eMeHMbl.

I"anorensl. HaxoxeHue B mpupoje, crocoObl MOodydeHus, (U3NYecKue u
XUMUYECKHE CBOWCTBA. ['aioreHoBomOpoaAbl. BaxkHelne KUCIOpOoACcoaepKaIie
COeIMHEHUs TrajgoreHoB. JlabopaTopHbie U MPOMBIIUICHHBIC CIIOCOOBI MOTYUYCHHS
rajioreHoB. [I[puMeHeHue TaJloreHOB U X COSTMHEHUH.

Kucnopoa, o30H. JlabopatopHble U MPOMBIIUICHHBIE CIOCOOBI MOTYUYCHHS
Kuciopoaa. Pu3nueckne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHCJIOpoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnaenwe B mpupojzie, CHOCOOBI MOMy4YeHHs, (PU3UYECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepwi(IV), oxcun
ceprl(VI). Cepnuctas u cepHass KUCIOTHI M uX coyii. OCOOGHHOCTH CBOWMCTB
cepHoOU KUCOThI. [IpuMeHeHune cepbl U €€ COEAUHEHNI.

Azor. HaxoxneHue B MpUpOJE, CIOCOOBI MONy4YeHHs, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbI. OKCUABI a30Ta. A30TUCTas M a30THAas
KHUCJIOTHI ¥ UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpuMeHeHue azora
U €ro COCIMHEHUHN. A30THBIE yI00pEHUSI.

®docdop. Haxoxnaenue B mpupoje, CrocoObl MoyydeHUs, (U3UYECKUE U
xumuueckue cBorctBa. Dochuasl u ¢ochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ comu. Memagocgopuas u nupogocgopnas  Kuciomol,
Gocgopucmasn u ocgoprnosamucmasn kuciomsi. llpumenenue ¢ocdopa u ero
coenunennii. @ocopHbie y100peHus.

Yrinepon, HaxoxJIeHWEe B Ipupojae. AJUIOTPONHBIE MOAU(PHUKAIUY.
dusznyeckne W XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcua yramepona(lV), yronpHas kuciora u e
col. Axmusuposanmuwlili y2oib, aocopoyus. PDyunepeHvl, epaghen, yerepooHvle
Hanompy6ku. [IpuMeHeHne MPOCTHIX BEIISCTB, 00Pa30BaHHBIX YIJIEPOJIOM, M €0
COCIMHCHUM.

Kpemnuii. Haxoxxnenue B mpupojie, criocoObl MOMy4eHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. Oxcun kpemHus(1V), kpemHueBass KUCIOTa, CUIUKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuit. CTeKs0, ero nojy4eHue, BUJIbl CTEKIIA.
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[Tonoxenue metamwioB B [lepuoanueckoi cucTeMe XUMUUYECKUX 3JIEMEHTOB.
OCoOEHHOCTH  CTPOCHHS  DJICKTPOHHBIX  OOOJIOYEK  aTOMOB  METAJLJIOB.
Pacnpocmpanenue xumuueckux snemenmos-memannog 6 semHou kope. OOIme
¢dbuzmyeckre cBoiicTBa MeTauioB. [IpuMeHeHHME MeTauioB B OBITY M TEXHHUKE.
CnaBbl METAJLIOB.

DNEeKTPOXUMUUYECKUN PSSl HampspkeHud  MetaimioB.  OOmue  crnocoObl

MOJIYYCHHUSI METaJJIOB: TUIPOMETAILTYprus, NUPOMETAJUTYPIHUs,
anekTpoMeramnyprus. Ilonstue o koppo3uu MeramuioB. CHocoObl 3allMThl OT
KOPPO3HUH.

O6mas xapakrepuctuka MertamuioB [A-rpynmnel Ilepuoandeckoil cuctembl
XUMHYECKUX dJIeMEeHTOB. Harpuit wu kanumili: mnomnydeHue, ¢Qu3MUecKkue u
XUMHYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX coequHeHui. OOmas
xapaktepuctuka MetaoB I[A-rpynmer [lepuoandeckoil CHUCTEMBI XMMHUYECKHX
AIEMEHTOB. Maruuii u KanblMii: moiydeHue, (uanyeckue Hu XUMHYECKUE
CBOMCTBa, IPUMEHEHHE NPOCTHIX BELIECTB U UX coeAMHEHUU. KECTKOCTh BOJBI U
CHoCcOOBI €€ yCTpaHEHHUSI.

ANIOMUHUNA:  Tony4yeHue, (uU3MYECKHMe M XMMUYECKHE  CBOMCTBa,
MPUMEHEHUE TMPOCTOrO BEIIECTBA W €ro COeIUHEHUH. AM(OTEepHBIE CBOMCTBA
OKCHJIa U TUAPOKCUA aTIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6mast xapakTepucThka MeTauioB MoOouyHbIX mnoarpynn (b-rpymm)
Ilepnoanyeckoi CUCTEMbI XUMHYECKHUX IIEMEHTOB.

Pu3nyuecKkrue U XUMUYECKHE CBOMCTBA XpOMa U €ro coeAuHeHnl. OKCuasl u
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u Auxpomartsl, HUX
OKHCIIUTENbHBIE CBOKCTBA. [loilyueHrne U npuMeHEHNE XpoMa.

@u3znueckue M XHUMHUYECKHE CBOMCTBA MapraHlia M €ro COEIUHEHUM.
Baxueiimue coegunenuss Mapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranua(VII). [lepmanranat kanusi, €ro OKUCIUTENbHBIE CBONCTBA.

Pu3nyuecKrue U XMMHYECKUE CBOMCTBA XKeje3a U €ro coeauHeHnil. OKCHUpbl,
ruapokcuanl u conu xeneza(ll) u sxeneza(lll). [onyuenue u mpuMeHeHuUe xene3a
Y €ro CIUIaBOB.

dusnyeckue U XMMHYECKHE CBOMCTBA MeH U €€ coeauHeHuil. [lonyyenue u
MIPUMEHEHUE MEN U €€ COCTUHECHHI.

[uuk: nmomyyeHue, QuU3WYECKUEe U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCH IIMHKA. [[puMeHenune
LIMHKA U €ro COCINHECHUM.

JKCNEePUMEHTATbHbICE METOAbI H3yYEHHUs BELIeCTB M UX NMpeBpalleHUil

N3yuyenue 00pa3iioB HEMETAIOB, ropeHue cepsbl, hochopa, xene3a, MarHus
B KHUCJOpPOJE, W3yYeHHE KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aWMOJCHCTBUE
HIEJOYHBIX U IIEIOYHO3EMENIBHBIX METAJJIOB C BOJAOM (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M >K€Ji€3a C PacTBOPAMH KHCIOT U
1IE104YEel, KAYECTBEHHBIE PEAKIIMM Ha HEOPTAHUYECKUE aHUOHBI, KATUOH BOAOPOa
U KaTUOHBl METAJUIOB, B3aUMOJEHCTBHE THUIAPOKCUIOB ATOMUHUSA M LHHKA C
pacTBOpaMy KHCJIOT U ILIEJIOYEH, pElIEHNE HKCIIEPUMEHTANBHBIX 3aJa4 [0 TeMaM
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«lanorens», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U UX COECTUHEHUSN,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX MOATPYIII.

Tema 3. Xumusn u yncu3ns

Poner xumum B oOecrieyeHWH YCTOWYHMBOTO Ppa3BUTHS YEJIOBEUYECTBA.
[ToHsTHE O HAYYHBIX METOJAX MO3HAHUS U METOJOJIOTUH HAYYHOT'O UCCIIECIOBAHUS.
HayuHble TpUHLIMIIBEI OpraHu3alluil XUMUYECKOTO TPOU3BOACTBA. [IpoMBIlITIEHHbIE
CrocoObl TTOTyYeHHUs BaXKHEUIIUX BEIIEeCTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEepHOM KHCJIOTHI, MeTaHoJia). [IpoMBITUIeHHBIE CITOCOOBI MOMYYCHUSI METANIOB U
CILJIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCIEACTBHUS.
lIpobnema nepepabomxu omxo008 u nob6ouHbIX NPoOykmos. Pollb XUMHH B
o0ecrieYeHUU YHEPTETHUECKON 0€30MacHOCTH. [Ipunyunst «3e1EHOU XUMULY.

Xumusg © 300poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
HCIOJIb30BAHUS JICKAPCTBEHHBIX IpenapaToB. Pojib XUMUK B Pa3BUTUHU MEIUIUHBI.

XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBkU. Poiap xumuu B
oOecreyeHn MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepubie cpeactBa. beitoBas xumus. IlpaBuna
0€301acHOr0 UCIOJIB30BaHUS TpEnaparoB OBITOBOM XWMHUU B TIOBCEIHEBHOMU
KU3ZHU.

XUMHSI B CTPOUTENILCTBE: BAXKHEUIIINE CTPOUTEIIbHBIC MaTepuasbl (IIEMEHT,
OCeTOH).

XuUMHS B CEIIbCKOM X03siicTBe. OpraHMvecKue U MUHEpaIbHBIE YI0OpECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuKa.
Mamepuanwvi ons snekmponuru. Hanomexnonoeuu.

Pacuérnbie 3agaun

Pacuéthl: Maccel BelecTBa Wi 00bEMaA Ta30B 10 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIH OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA) MPOIYKTa
peaKkiuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MacCOBOM JOJI€d pPACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIIEHTpAIIMM BEIIECTBA B pPAacTBOpPE, MOJIM BBIXOJAa MPOAYKTa PEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

Me:xknpeaMeTHbIe CBA3H

Peanuzanus  MeXINpeaMETHBIX  CBsI3eM TPU  M3yUYCHUM OOmmIed u
HEOPraHUYECKONM XHWMHHM OCYIIECTBIISETCS 4Yepe3 HCIOJIb30BaHUE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX TOHATUH, TAaK W TOHSITUH, NOPUHATBIX B OTAECIbHBIX
MpeaIMeTax €CTECTBEHHOHAYYHOT O IUKJIA.

OOmue ecCTeCTBEHHO-HAy4YHBbIC TIOHATHUS: SIBJICHUE, Hay4dHbId (akT,
TUIOTe3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, Kilaccudukamus, NEepUOJAUYHOCTD,
HaOJII0/ICHNE, U3MEPEHHE, YKCIIEPUMEHT, MO, MOJICITUPOBAHUE.

dusuka: Marepusi, MHUKPOMHpP, MaKpOMHp, aTOM, DJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPre€TUUYECKUN YPOBEHb,
BEILIECTBO, TeEJIO, O0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, HJACANBHBIMA Ta3,
(dbuznyecKkre BeIUYMHBI, €IMHUIII H3MEPEHUS, CKOPOCTh, YHEPTHUSI, Macca.
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buonorus: knerka, opraHusM, sKocuctema, ouochepa, MeTadoInu3M, MaKpOU
MHUKPODJIEMEHTBI, OCNKH, KUPBI, YIIEBOAbI, HyKJIEHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIE TTOPOIbI, MMOJE3HBIE UCKOTIAeMbIE, TOILIHUBO,
PECYPCHI.

TexHomorHs: XUMHUYECKass MPOMBIITUICHHOCTh, METAJTYPrHs, CTPOUTEIbHbIC
MaTepualbl, CEIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAs] MPOMBIIIICHHOCTD,
dhapmarieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepUajoB, AJICKTPOHHAs
MIPOMBINLJIEHHOCTh, HAHOTEXHOJIOTHH.

(Kypcusom sbidesneHbl anemeHmMeol cOOePHAHUA y4ebH020 Mamepuasnad, Komopeble U3y4aromcs
03HAKOMUMEsIbHOM M/AHe U He B8K/AIYAmMca 8 cocmas npeodmMemHsix pe3yssmamos ocgoeHus OOf
C00.)
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4. TemaTnuyeckoe IVIAHMPOBAHKME, B TOM YHCJIE C Y4eTOM padoyeil MpOorpaMMbl BOCIIUTAHMUSA € YKa3aHUEM KOJIMYeCTBa
4acoB, OTBOAUMBIX HA OCBOCHHE KaKI0H TeMbl Y4eOHOro npeamera « XuMHUsD)

Ne Tema 3ansaTHA Komnue B ToM uucie JInyHOCTHBIE pE3yNIbTATHI
ILII. CTBO Yp |II3 |K CP
4acoB
I. Bsenenue B kypc. HCTpyKTax. BXOIHON KOHTPOIIB. 2 2
1. Oprannyeckasi Xumus 46 22 12 6 6
1.1. OcHnoeHnble nonamus Op2AHUYECKOU XUMUU U mMeopuUs CMpOeHUs 2 2
OP2aHUYECKUX COeOUHEHU.
2. OcHOBHbIE IOHATHS OPraHUUYECKON XUMUU U TEOPUSI CTPOEHUSI OPraHUYECKUX 2 2 JP1.1-14,JIP2.1-2.3,
COEIUHEHUH. JIP3.1-3.3,JIP4.1-4.4,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JIP 7.1 -17.8
1.2. Yenee000poowt u ux npupoousie ucmoyHuKu. 18 8 6 2 2
3. AnKankI. 2 2 JIP1.1-14,JIP 2.1 -2.3,
4. [Ipaktuueckoe 3ansitue Nel. AnKaHbl: XUMUYECKHE CBOMCTBA, MOJTyYCHHE. 2 2 JIP3.1-3.3,J]IP4.1-4.4,
5. Ankensl. JlueHsI. 2 2 JIP 5.1-5.5,]IP6.1-6.5,
6. [TpakTuueckoe 3ansTrue No2. AJIKEHbI: XUMUYIECKUE CBOMCTBA, TOJY4EHUE 2 2 JIP7.1-7.8
7. CamocrositenpHas padoTa:
CP Nel. Kayuyku u pe3una 2 2
8. ATNKUHBL. 2 2
0. ApeHbl. 2 2
10. | IIpaktuueckoe 3ansTue Ne3. [IpupoaHble HCTOYHHUKH YTJIEBOAOPOIOB. 2 2
11. | Koncynbranus no temam 1.1-1.2 2 2
1.3. Kucnopoocooepicaujue opzanuueckue coeOuHeHus. 16 8 4 2 2
12. Cruprtel. Oenor. 2 2 JP1.1-14,JIP2.1-2.3,
13. | IIpaktnueckoe 3ansaTue Ne4. CoupThl: XMMUYECKHE CBONCTBA, MIOJIYYECHHUE. 2 2 JIP3.1-3.3,JIP 4.1 - 4.4,
14. Anberuasl. 2 2 JIP 5.1-5.5,J]IP6.1-6.5,
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15. | KapbonoBsie kucnoThl. ClokHbIE 3QUPHI U )KHUPBIL. 2 2 JIP7.1-7.8
16. | [Ipaktuueckoe 3ausiTie Ne5. KapOoHOBBIE KHCIOTBI: XMMUYECKHE CBOMCTBA, 2 2
MOJTyYeHUE.
17. CamocrositenpHas padoTa:
CP Ne2. Mpuia. CHHTETHUECKHE MOIOIINE CPEICTRA. 2
18. | YraeBomsl. 2 2
19. | Koncynpranus no teme 1.3 2
1.4. A3o0mcoodepircawue opzanuueckue coeounenus. Ilonumepot. 4 2 2
20. AMMUHEBI. AMUHOKHUCIIOTBI. 2 2 JP1.1-14,JIP2.1-2.3,
21. [Ipaktuueckoe 3ansitue Ne6. benku. 2 2 JIP3.1-3.3,J]IP4.1-4.4,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JP7.1-17.8
1.5. BvicokomoneKkynaphnuie coeOunenus. 6 2
22. CamocrositenpHas padoTa: JP1.1-14,JIP2.1-2.3,
CP Ne3. INonumepsl. [Tmactmaccersl. BonokHa. 2 JIP3.1-3.3,JIP4.1-4.4,
23. Kouncynpramus o teme 1.4-1.5 2 JIP 5.1-5.5,]IP6.1-6.5,
24. | KonTponbHas paboTa 2 2 JIP 7.1 -17.8
HUTOI'O B 1 cemectpe 48 24 12
2. O0masi U HeOpraHuvyecKasi XUuMHUA 69 41 16
2.1 Teopemuueckue ocHogbl Xxumuu 52 30 14
2.1.1. Xumus — Hayka o eewyecmasax. 4 4 JP1.1-14,JIP2.1-2.3,
25. OCHOBHBIC ITOHATHS XHUMUH, 2 2 JIP3.1-3.3,JIP4.1 -44,
26. OCHOBHBIE 3aKOHBI XHMHHU. 2 2 JIP 5.1-5.5,]IP6.1-6.5,
2.1.2. Cmpoenue amoma. 2 2 JIP7.1-7.8
27. ‘ Crpoenue aToma. 2 2
2.1.3. Ilepuoouueckuii 3akon u [lepuoouueckas cucmema xumudeckux snemenmos /1. 6 4
U. Menoeneesa u cmpoenue amoma.
28. ‘ [Tepuoanueckuii 3akon /. 1. Menneneena. 2 2
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29. Crpoenue atoma u [lepuoanueckas cuctema XuMHU4eCKux 3nementoB /1. U. 2 2
Menpeneesa.
30. CamocrositenpHas padoTa:
CP Ne4. Pemenne pacueTHBIX 3a1a4 10 (JOpMYJIaM U YpaBHEHHUIO PEaKIiH 2
2.1.4. Cmpoenue sewecmaa. 6 6
31. [TonsTue 0 XuMUYecKoi CBA3U. KoBaneHTHass XUMHYECKast CBA3b. 2 2
32. HNonnas xumuyeckas CBS3b. 2 2
33. | Merammueckas cBsi3b. Bonopoanas cBs3s. KommnexkcooOpasoBanue. 2 2
2.1.5. JlucnepcHuvie cucmembi. 4 2
34. | JlucriepcHbIE CUCTEMBI. 2 2
35. | Koncynpramus mo temam 2.1.1-2.1.5 2
2.1.6. OcHosHble Knaccol coeouHeHuUll. 10 2 8
36. | Knaccudukanmsi HEOpraHUIeCKHX BEIIeCTB. BoIOpOIHBIE COSAMHECHUS 2 2
HEMETAaJJIOB.
37. [TpakTrueckoe 3anstue Ne7. KUCIIOTBI M UX CBOMCTBA. 2 2
38. | Ilpaktuueckoe 3auarue Ne§. OCHOBaHUS U UX CBOMCTBA. 2 2
39. | Ilpaktuueckoe 3ausatue Ne9. Coyu U UX CBOMCTBA. 2 2
40. | Ipaxtuueckoe 3anstre Nel(. Okcupl U UX CBOMCTBA. 2 2
2.1.7. Xumuuecxue peaxyuu. 6 4
41. | Knaccudukanust XAMUYECKUX PEaKIIU. 2 2
42. CKOpOCTh XMMHUYECKHX peakiuii. OOpaTUMOCTh XUMUYECKUX PEAKIIHH. 2 2
43. CamocrositenpHas padoTa:
CP Neo5. Pemienue 3a/1a4 10 XUMUYECKON KMHETHKE. 2
2.1.8. Booa. Pacmeopul. Dnekmpoiumudeckas Ouccoyuayusl. 6 2 4
44. | Ilonstue o pactBopax. PactBopumocts BemecTB. CriocoObl BbIPaKEHUS 2 2
KOHIICHTPALIMU PaCTBOPOB.
45. [Ipaktuueckoe 3anstue Nel 1. DnexTponuTuyeckast UCCOLUALINS. 2 2
46. | Ilpaktuueckoe 3anarue Nel2. ['uaponn3 pacTBOpOB COJIEH. 2 2
2.1.9. OxucnumenvHo-eoccmanogumeinbhvie peakyuu. neKmpoxumuiecKue 8 4 2
npoyeccol.
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47. OKHCIUTENHEHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH. 2 2
48. | Ilpaktuueckoe 3anarue Nel3. Meros anekTpoHHOTo OanaHca. 2 2
49. | XuMu4ecKkre HCTOYHUKH TOKa. DJIEKTPOJIM3 pPacIUIaBOB U BOJHBIX PACTBOPOB 2 2
AIIEKTPOJIUTOB.
50. | Koncynbramnus o temam 2.1.6-2.1.9 2 2
2.2 Heopzanuueckas xumus 11 9 2
2.2.1. Knaccughuxayus eewecms. I[Ipocmoie sewjecmaa. 11 9 2 JP1.1-14,JIP2.1-2.3,
51. Hewmerannsi. Bomopos. 2 2 JIP3.1-3.3,J]IP4.1-4.4,
52. p-Onementsl: HemeTauisl VII u VI rpynn riaBHBIX Oy, 2 2 JIP 5.1-5.5,]IP6.1-6.5,
53. | p-DnemenThl: HeMeTauIbl Vi IV TpyIn riaBHbIX TOATPYIILL. 2 2 JIP7.1-7.8
54. [Ipaktuueckoe 3anstue Nel4. Xumuueckue cBoiicTBa MmeTaioB. Oomiue 2 2
CHOCOOBI TIOYYCHHSI METAJUIOB.
55. Mertanibl S-3J1EMEHTBI. AJFOMUHUI. 2 2
56. | Mertamnsl d-31€MeHTHI. 1 1
2.3 Xumus u sncu3no 6 2 2 2
57. CamocrositenpHas padoTa: JP1.1-14,JIP2.1-2.3,
CP Ne6. Posb xuMuu B 00ecrie4eHUN YCTOHYNBOTO Pa3BUTHS YEIIOBEUECTBA. 2 2 |JIP3.1-3.3,JIP4.1-44,
58. XUMHS U )KU3Hb 2 2 JIP 5.1-5.5,]IP6.1-6.5,
59. | Koncynpramus no temam 2.2-2.3 2 2 JIP7.1-7.8
HUTOI'O Bo 2 cemecTpe 69 41 16 6 6
IIpomexyTouHas arrecTauus g hopme:
9K3aMeHa BO 2 CEMECTpe 18
Bcero 135 65 28 12 12

VP — ypok; I13 — npaktuueckue 3anstust; K — koncynpranum; CP — camocrositensHas pabora.
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5. MaTepuaJibHO-TeXHUYECKOe o0ecneyeHue npenoiaBaHus y4e0HOro

npeaMera «XuMus»

OcBoenue nporpaMMmbl y4eOHOTO MpeAMeTa « XUMHUS» MpenoaracT HalIuuue
yuyeOHOro kaOuHeTra «XHMHH, JKOJOTMUECKHMX OCHOB MPHUPOJONOJIb30BAHUS U
OCHOB 3KOJIOTMUECKOI'O IMpaBa», B KOTOPOM HMMEETCS BO3MOXHOCTb OOECHEUUTh
CBOOOJHBIN NTOCTYN B ceThb MHTepHET BO BpeMsi y4eOHOIro 3aHSITUS U B MEPUOA
BHEY4YEOHOH JesATeNIbHOCTU 00ydaromuxcs (371€KTPOHHBIM KHUTaM, MPaKTUKyMaM,
TeCTaM), NpPEeAyCMOTpEHa JUCTaHLMOHHas Qopma (paboTra 4epe3 HHTEpHET
pecypcbl, paboTa B CHCTEME JAMCTAHLIMOHHOIO OOydeHuss Ha oOydaromien
mwiatgpopme Moodle T.11.).

Oobopyooeanue yueonozo kabunema:

1. mocamoyHbie MeCTa MO KOJIUYECTBY CTY/ICHTOB;

2. pabouee MecTo MpernoaaBaTes;

3.KOMIUIEKT Y4eOHO-HATJISIHBIX TOCOOUH MO TUCIUILIUHE:
Ileuammnoie nocoous:

a) Cepus cripaBOYHBIX TaOJIHII.
1. Ileppuoanueckas cucrema XUMU4eCKUX 3aeMeHToB [[.M1.Menneneena.
2. PacTBOPUMOCTH COJIEH, KUCJIOT U OCHOBAaHUM B BOJIE.
3. DIeKTPOXUMHYECKUH psJl HANIPSKEHUN METaIIOB.
0) Cepust TaOIUI] IO HEOPTAHUYECKON XUMUH.
1. CTenieHn OKUCIIECHHUS.
2. Kpucraminieckue pemeTKH.
3. XumHuecKkas CBs3b.
B) Cepust TabiHIl 10 OPraHUYECKON XUMHUHU.

4. 5KpaHHO-3BYKOBBIE CPE/ICTBA O0YUYEHUS;

5. HaTypanbHbIe 0OBEKTHI, MOJEIH

Texnuueckue cpeocmea odyuenus:

— KOMIIBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00€CIIeUeHUEM
— MYJBTUMEIUATIPOCKTOP

— TPOEKIIMOHHBIN YKpaH

— CKaun

— BHUJEO - U MYJbTUMEINAPECYPCHI IO XUMUH.

B Oubnuorteunnlt ¢GoHA BXOAAT YYEOHUKM U Y4eOHO-METOJUYECKHE
koMIuiekThl (YMK), pekoMeH0BaHHbIE WIIM JOMYIIEHHbIE JIJIS UCIIOJNIb30BAaHUS B

HpO(I)CCCI/IOHaJIBHBIX O6paSOBaTCHBHBIX opraHu3anuiax, PCAINIYIOIINX
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o0pa3oBaTeIbHYI0 TMPOTPaMMy CpeIHero oomero oOpa3oBaHHs B Tpeiesax
ocBoenust OIIOIT CITO nHa 6a3e 0CHOBHOTO 00IIIeTO 00pa30BaHUS.

bubnuoreunbrii  GoHA  MOXKET  OBITh  JOTOJHEH  SHIUKIONCIUSIMH,
CIIPaBOYHUKAMH, HAYYHOW W HAYYHO-TIOMYJIIPHOM JIUTEPATYPOH 110 XHMHH.

B nporecce ocBoeHUs MporpaMMbl y4eOHOW AUCITUTUTHHBI « XUMUS» CTYICHTHI
UMEIOT BO3MOXKHOCTH JOCTYIA K 3JICKTPOHHBIM y4eOHBIM MaTepuajgaM 10 XUMUH,
UMEIOIIUMCSI B CBOOOJHOM JOCTyIe B ceTd MHTEpHET (PJICKTPOHHBIM KHHTaM,
MPaKTUKyMaM, TecTaM, U Jp.).

CpencrtBa oOyuYeHHs MPU AMCTAHIMOHHOW (dopme (HOPMATHUBHO-CIIPABOYHAS
JUTEepaTypa, KOMIUIEKT TIUIaKaTOB, TEMAaTHYECKUX CTEHJ0B, HMHCTPYKIUOHHBIC

CTEHJbI, MYJbTUMEIUNHBIM KOMIUIEKC, JIOKAJIbHAsI CETh KOJUIEIXKA, CHCTEMA
JMCTAHIIMOHHOTO O0ydeHus Ha oOydaromied miatdhopme Moodle, mporpammHoe
obecrnieueHue oOmero M MNpodeccuoHaTIbHOTO Ha3HAYCHUsS, KOMIUICKT y4eOHO-
METOOUYECKONW JIOKYMEHTAI[MW, 3arOoTOBJICHHBIE MATEpHANIBl JUISl peaM3alnuu
MPAKTUKH B YCJIOBUU JUCTAHIIMOHHOTO 00yUYeHHE)

B ycnoBHsIX TUCTAaHIIMOHHOTO O0YYEHUS:

- MHCTPYKTaX M BblJaya 3aJjaHusl MPOU3BOJUTCA B (hopme TelaeKoH(epeHIIuH B
nporpamme Zoom u yepe3 miargpopmy MOODLE;

- BCsl HE0OX0AuMas TOKYMEHTAIUs BBICBIIAETCA 110 AJIEKTPOHHOM MOYTE;

- oOpaTHasi CBA3b M KOHCYJbTAIlMU OCYIIECTBIISIOTCA B IpuiiokeHuu Boramn,
yepe3 miarpopmy MOODLE, B BkoHTakTe U 10 3IEKTPOHHOM MOYTE;

- BBITIOJIHEHHBIE 3a/IaHUsI COOMPAIOTCS B ApXUB U OTHPABIISIIOTCS Ha 00J1aKO;

- 3a4eT, KOHTpOJbHas paboTa WM 3K3aMEH OCYIIECTBIseTcs B (opme

TeraeKkoHpepeHIu B mporpamme Zoom, yepes miarpopmy MOODLE.

NudopmannonHoe odecnevyenmne

OcHoBHas auTEpaTYpa
1. O. C. Tabpuenan, HU. I. Ocmpoymos Xumus 1as mnpodeccuii u
CTHECIMATbHOCTE  €CTECTBEHHO-HAyYHOTO  mpodmia:  y4eOHWK IS CTY/I.
yupexaenuit cpesl. npod. odpazosanus. — M., 2022.

JJonmosiHuTENBHAS JJUTEPATYPaA

1. I'abpuensan O. C., Ocmpoymos U. I'., Cnaokos C. A., {opogeesa H.M.
[TpakTrKyM: yueb. mocodue Iuist CTyA. YUpEeKIeHUH cpen. mpod. oOpazoBaHUs. —
M., 2014.

2. I'abpuenan O. C., Ocmpoymos U. I'., Craoxos C. A. Xumus: mocodue s
noaroroBkn k EI'D: ydeb. mocobue mias cTyn. ydpekneHuid cped. mpod.
obOpazoBanus. — M., 2014.

3. I'abpuenan O. C., Jlvicosa I'. I'. Xumus. TecTbl, 3a71a4i U YIPaKHEHUS:
yue0. mocodue st CTy. yUpexaeHu cpe. mpod. oopazoanus. — M., 2014.
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4. Epoxun 0. M., Kosanesa H. b. Xumus 1as npodeccuil u
CHEIUANTbHOCTEH TEXHUYECKOTO MPpOPuiIsi. DIEKTPOHHBIA Yy4eOHO-METOANYECKUI
KoMIlIekc. -M., 2014.

5. Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H.
Xumus 175 npodeccuit U crenuanrbHOCTed TEXHUIECKOTO Mpoduist. DIEKTPOHHOE
MpUIOKEHHE (3JIEKTPOHHOE yueOHOE U3JJaHue) IS CTYI. YUPEKACHUM cpell. pod.
oOpazoBanus. - M., 2014.

6. l'abpuenasn O. C. u Op. Xumus mis npodeccuil W cHenuaaIbHOCTEH
TEXHUYECKOro Npoduist (3IEKTPOHHOE MPUIIOKEHHUE).

7. Epoxun I0. M. Xumus: 3a1auu U ynpaxxHeHus: yue0. mocodue Jyisi CTy/I.
yupexaeHui cpes. mpod. oopazoanus. — M., 2014.

8. Epoxun IO.M. COOpHUK TECTOBBIX 3aJlaHUN MO XUMHUH: yuel. mocooue
JUTSL CTYJI. YUpeXKIEeHUM cpen. npod. oopazoBanus. — M., 2015.

DJIEKTPOHHBbIC MH(OPMALMOHHBbIE PeCypPChl

1. www. pvg. mk. ru (omumnuana «ITokopu BopoObeBbI TOpbI»).

2. www. hemi. wallst. ru (OOpa3oBaTenbHBI CalT IJs IIKOJIHHUKOB
«XuUMUI»).

3. www. alhimikov. net (OGpa3oBaTenbHbIN CAaUT AJIsI IKOJIHHUKOB).

4. www. chem. msu. su (OnexkTpoHHas OUOINOTEKA IO XUMUH).

5. www. enauki. ru (uHTepHeT-uznanue s yuurtened «EctecTBeHHbIE
HAyKN»).

6. www. lseptember. ru (MeToauueckas razera «llepBoe ceHTAOPS»).

7. www. hvsh. ru (kypHan «XuMUs B IIKOJIEY).

8. www. hij. ru CkypHas «XUMUS U KUZHBY).

9. www. chemistry-chemists. com (21eKTpOHHBIM >XypHal «XUMUKH H
XUMHS»)
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