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IHosicuuTeIbHASA 3aNIMCKA

Pabouast mporpamMmMa 3J€KTHBHOIO Kypca MO XMMHU Ha YPOBHE CpPEIHEro
o011ero 06pazoBaHus COCTaBICHA Ha OCHOBE TPEOOBAHUI K pe3yJIbTaTaM OCBOCHHSI
®OIT COO, nmpencraBnenusix B PI'OC COO, a taxxke (denepanpHOU padoueit
nporpamMmsel Bocniutanus, Paboueit mporpamMmbl Bocnutanuss MBbOY COIL Nel5
ropoga Kysuenka, ¢ yuérom «Konuenmuu npenojnaBaHuss yueOHOTO TMpeaMeETa
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  ®Dexaepaiuu,
peann3yIouX OCHOBHBIE 00111e00pa30BaTENbHBIE IPOTPAMMBD.

OOGriee yncio 4acoB 71l U3y4eHUs DJIEKTUBHOTO Kypca 68 yacoB: B 10 kacce
— 34 qaca (1 gac B Hegento), B 11 kiacce 34 yaca (1 gac B Hefeno).

Pabouast mporpaMma 31€KTUBHOTO Kypca BKIIIOUAET:

— coJiep kaHue y4eOHOro npeameTa (1o rojgam oOydeHus ),

— IUIAaHUpYEMbIE  pe3yJibTaThl  OCBOGHHUA  y4yeOHOTO  MpeaMmeTa:
JUYHOCTHBIE, MeTanpeaMeTHble ((GOpMHUPYIOTCSI B TEUYEHUE BCEro IMepuoja
oOy4eHHMs IPOrpaMMBbl ), MPEIMETHBIE (110 ToAaM O0y4eHHs);

— TeMaTU4YEeCKOe TJIaHUPOBaHKE (110 Toj1aM O0yUYEHUs).

ONEeKTUBHBIA KypC TIPEICTABIEH B BHJE IPAKTUKyMa, KOTOPBIA IIO3BOJUT
BOCIIOJIHUTH MPOOENbl B 3HAHUAX Yy4YalIUXCi IO BOMPOCAM pELIEHUS 3aJaHui
Pa3HBIX TUIIOB B OPTaHUYECKON XUMHUH U HaYaTh L[E€JICHAIIPABIICHHYO [IOATOTOBKY K
cZa4e UTOrOBOI0 DK3aMeHa 110 XUMUHU.

Pemenue 3ai1ay 3aHUMaeT B XUMUYECKOM OOpa30BaHUU Ba)KHOE MECTO, TaK
KaK 3TO OAMH W3 MPUEMOB OOY4YEHHsI, TOCPEICTBOM KOTOPOro OOECIEeUMBAECTCS
OoJsiee TIyOOKO€ U TOJHOE YCBOEHHE Y4EOHOro Marepuaia Mo XUMuu. YToObl
HAay4YUTbCA XMMWH, U3yYEHUE TEOPETHYECKOTO0 MaTepuana JOJDKHO COYETAThCA C
CUCTEMATUYECKAM HCIIOJB30BaHUEM PEIICHUS Pa3IMYHbIX 3a7ad. B IIKoabHON
IIPOrpaMMe CyLIECTBYET MU30ANYECKOE BKIIFOYEHNE PACUETHBIX 3a71a4 B CTPYKTYPY
YPOKa, 4TO CHWKACT IUJAKTHYECKYIO POJIb KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN, U
MOXET NPUBECTH K IMOBEPXHOCTHBIM IMPEACTABICHUAM Y YYalIUXCA O XUMHU3ME
IPOLIECCOB B Ipupone, TexHHKe. CO3HATENBHOE M3Y4YEHHE OCHOB XUMHUU
HEMBICIIUMO 0€3 MOHUMaHUS KOJTUYECTBEHHOW CTOPOHBI XMMHUYECKHUX MPOIIECCOB.

Pemienne 3amau comencTByeT KOHKPETHU3alMM M YIPOYEHHUIO 3HAHUMU,
pPa3BUBAaET HABBIKM CAMOCTOSITEIBHOW PAaOOThI, CIYKUT 3aKPEIUICHUIO B MaMATU
y4almxcsi XMMUYECKUX 3aKOHOB, TEOPUM M BAXKHEMIIMX MOHATUH. BbIlonHeHue
3a1a4 paclIMpsieT Kpyro3op ydaluxcs, MO3BOJSAET yCTAaHABIMBATH CBS3U MEXIY
ABJICHUSMM, MEXIYy IPUYMHOM U CIEICTBUEM, PAa3BUBACT YMEHHME MBICIUTH
JIOTUYECKHU, BOCIIUTBHIBAET BOJIO K IIPEOAOJICHUIO TPYIHOCTEH. YMEHHUE pellaTh
3aa4d, SIBISAETCS OJHUM W3 IIOKAa3aTeled YpOBHSA PA3BUTHS XUMHUYECKOTO
MBIIUICHUS YYaIllUXCsl, TITyOUHbI YCBOCHUSI MU Y4€OHOTO MaTepHala.

OCHOBHBIM TpeOOBAHHEM K COCTaBJICHUIO WJIM OTOOpY 3a/1ay SIBISIETCA UX
XUMHUYECKOEe COJIepKaHue, YETKOCTh (DOPMYIHPOBKU MU JIOCTYIMHOCTH YCJIOBHUS



3a/1a4d, UCTIOJIb30BAHNE B YCIOBHUH 33a4M CBEJICHUI MPAKTUYECKOr0 XapaKTepa.

CTpyKTypa 3aHATHUS BKIIIOYAET CISAYIOIHE POPMBI pabOTHI: MPOBEPOUHBIC U
CaMOCTOATENbHBIE PabOThI B TECTOBOH (opMe, COCTaBICHHE TECTOBBIX 3aJaHHM
yYalMMUCs, COCTaBJICHUE AJITOPUTMOB 3a7a4, COCTaBJICHUE M 3aIlUTa aBTOPCKHUX
3a/1a4 U LETOYEK NpeBpallcHUsI.

I nasnvim Haznavyenuem NaHHOTO Kypca SIBIISIETCS:

- COBEpILICHCTBOBAaHUE MOJATOTOBKHM YYAIIMXCS C IOBBIILICHHBIM YPOBHEM
MOTHBAIMU K U3YYECHUIO XUMHUH;

- CO3HATEJIbHOE YCBOEHUE TEOPETUUYECKOTO0 MaTepuajga Mo XWMHH, YMEHHUE
MCIIOJIB30BaTh MIPU PEILICHUH 3314 COBOKYITHOCTh MPUOOPETEHHBIX TEOPETUIECKUX
3HAaHUM, PpAa3BUTHE JIOTMYECKOTO MBIIUICHUSI, NPUOOpPETEHHE HEOOXOIUMBIX
HABBIKOB Pa0OTHI C IUTEPATYPOIl.

L]ens xypca:

O060011eHue, cucTemMaTi3alys, pacliupeHre U yriayOJeHue 3HaHUN yqaiuxcst
M0 pazjesiaM OpraHu4YecKor XUMUH; (POpMUPOBAHNE HABBIKOB PEIICHUS 3aja4 I10
XUMHUH Pa3JIMYHBIX THUIIOB.

3aoauu:

1. CoBepIlIeHCTBOBAHKME 3HAHUM O THMAX PACUETHBIX 3a/7a4 U aIrOPUTMaX UX
pELIEHUs] B OPTaHUYECKON XUMUHU.

2. Pemienue pacyeTHBIX 3a7a4 MOBBIIIEHHOMW CIIOKHOCTH.

3. ®opMupoBaHUE HABBIKOB MCCIIEA0BATEIHCKOMN AEATEIBHOCTH.

4. ®opMupoBaHue MOTPEOHOCTH B MPUOOPETEHUH HOBBIX 3HAHUH U CIIOCOOax
WX TOJIyYEHUS IyTeM caMmo00pa30BaHusl.

5. TloaroroBka K caaue e€IMHOrO rocynapcrBeHHoro sk3ameHa (EI'D) mo
XUMUH.

Ilnanupyembie pe3yJbTAThI 0CBOCHUS JIEKTUBHOI0 Kypca

@denepanbHbli TOCYJIAPCTBEHHBIN 00pa3oBaTENbHBIM CTAaHAAPT CPEIHETO
oO1iero 00pa30BaHUs YCTaHABIWBACT TPEOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOy4arolmMMHUCs TporpaMM cCpeaHero oOmiero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHBIM W MpeAMETHbIM). HaydHOo-mMeTonuueckoil OCHOBOWM st
pa3pabOTKHU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
o0Opa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN TTOAXO.

B coOTBeTCTBUM C CHUCTEMHO-IESITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUSI JJIEKTUBHOIO Kypca Ha YPOBHE CPEIHErO
o01iero o0pa3oBaHusl BBIJICTICHBI CIASAYIONMINE COCTABISIONINE:

— OCO3HaHUE O0YYAIOIIUMHUCS POCCUUCKOM TPaKIaHCKOW UACHTUIHOCTH
— TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTU U CaMOOIIPEEIICHHIO;

— HaJIM4Khe MOTUBALIMU K O0YyUEHHUIO;

— LeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIIEHUN JTUYHOCTH Ha
OCHOBE KJIFOUEBBIX [IEHHOCTEN M UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;



— TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIUXCS PYKOBOJCTBOBATHCS B
CBOCH JEATEIBHOCTH IICHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, TPUCYIITUMHU
IIEJIOCTHON CUCTEME XMMHYECKOTO 00pa30BaHUs;

— HAJIMYHME TIPABOCO3HAHMS DKOJOTHYECKON KYJIBTYpPhl U CIIOCOOHOCTH
CTaBUTbH 1IN ¥ CTPOUTH )KM3HEHHBIC TUTAHEI.

JInuHOCTHBIE pPe3yJabTaThl

JIM9HOCTHBIE Pe3yibTaThl OCBOCHHS IJICKTUBHOTO Kypca IOCTHTAIOTCS B
CIUHCTBE YYEOHOM M BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBHUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HujeasaMyd POCCHMCKOr0 TIpakJAaHCKOTO OOIIECTBA, NMPUHATHIMA B OOIIECTBE
HOpMaMd W TIpaBWJIaMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOITO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
0OyJaroImmxcs.

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPaKaroT
c(OpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYCCKOW EATECITHLHOCTH
OOydJaronuxcs Mo peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YJacTH:

1)  epasicoanckozo eocnumaHusi:

— OCO3HAHHWS OOYYAIOIIMMHCS CBOUX KOHCTHTYIIMOHHBIX TIpaB M
00s13aHHOCTEH, YBAKEHUS K 3aKOHY H ITPABOIIOPSIKY;

— MIPEACTaBICHUS O COITMAIBLHBIX HOPMax M MpaBUjIaX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJICKTUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOU JCSITEIBHOCTU MPHU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YUYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJHCHUU
XUMHYECKUX IKCIICPUMEHTOB;

— CIIOCOOHOCTH TTOHUMATh M MMPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHATN3E PA3IUIHBIX BUIO0B YICOHOU ACATEIBHOCTH;

2)  nampuomuueckoeo 80CNUMAHUA.

— IIEHHOCTHOTO OTHOIIICHUS K MCTOPHUYECKOMY W HAYYHOMY HACIICIHIO
OTE€UYCCTBECHHOMN XUMUM;

— YBaXEHUS K IMPOIIECCY TBOPUYECTBA B 00IACTH TCOPUHU U TIPAKTUICCKOTO
NMPUMEHEHUST XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKCHHSI HAyKH €CTh pe3yjIbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OKCIICPUMCHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/1a YUYE€HBIX U MPAKTUKOB,;

— WHTEpeca U MO3HABATEIbHBIX MOTHBOB B TIOJYYCHUH M TIOCIIETYIOIIIEM
aHanu3e WHQPOpPMAIMU O MEPEOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3)  0YX08HO-HPABCMBEHHO20 BOCNUMAHUSL:

— HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

— CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBS3aHHBIE C XUMHUYECKHUMH
SIBJICHUSIMH, Y TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh HAa MOpPaIbHO-
HPaBCTBEHHBIC HOPMBI M [ICHHOCTH;

— TOTOBHOCTH OIIEHHBATh CBOE MOBEACHUE U TIOCTYIIKH CBOMX TOBAPHIICH
C MO3WIMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHUE TMOCJIEICTBUH ITHX
MOCTYTIKOB;



4)  gopmuposanus Kyremypol 300p06v.

— NOHUMAaHUSl IIEHHOCTEW 30pOBOrO0 M 0€30IacHOro o0pa3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

— cOOJI0/IeHU TTpaBUII 0€30MacHOT0 OOpaIeHHsI C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

— MOHMMAaHHUA IIEHHOCTH TPaBHJI WHIUBUAYAJIHHOTO M KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

— OCO3HAHMS TMOCJEACTBHUM W  HENPUATUS BPEAHBIX IPHUBBIUEK
(ymotpeOeHus ajKoroJisi, HAPKOTUKOB, KypeHHsI );

5)  mpyooeoeco socnumanusi:

— KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIEI0BATEIbCKON
NESATEIIbHOCTH, OOUIECTBEHHO IIOJIE3HOHM, TBOPUECKOM M  Jpyrux BHUIaX
NEeSATEIbHOCTH;

— YCTAaHOBKHM HAa aKTHBHOE Y4YacTHE B PEUICHUH MPAKTHUYECKUX 3a7a4
COLIMAJIBHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

— MHTEpeca K MPaKTUYECKOMY HM3YUYEHHUIO0 TPO(ECcCHil pa3IuyHoro poja,
B TOM YHCJIe HA OCHOBE MMPUMEHEHHS MPEAMETHBIX 3HAHUN TI0 XUMHUH;

— yBOXEHUS K Tpydy, JIOASIM TpyJa U pe3yjibTaraMm TpPYZAOBOH
NEeSATEIbHOCTH;

— TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HMHAMBHUIYaJIbHOM TPaeKTOPHUU
oOpaszoBanusi, Oynymield mpodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6)  2KONI02UUECKO20 BOCNUMAHUA

— HKOJIOTUYECKU LIeJecOo00pa3HOro OTHOIIEHUS K MpHUpone, Kak
VCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

— NOHUMAaHUsl TJ00aJbHOTO XapakTepa HKOJOTHYECKUX MpoOJeM,
BJIUSIHUS SKOHOMHUYECKUX MPOLECCOB HAa COCTOSTHUE MPHUPOJAHONW U COLMAIBHOMN
Cpelibl;

— OCO3HaHUsI HEOOXOJMMOCTH UCTIOIB30BAHUS JOCTIXKCHUNA XUMHH TSI
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPUPOAOIIOIb30BAHUS;

— AKTUBHOI'O HENPUATHUS ACUCTBUN, NMPUHOCAIIUX BpPEH OKpYyNKaroUen
OPUPOJIHON cpezie, YMEHHsI MPOTHO3UPOBATh HEOJIArOMPHUITHBIE IKOJIOTUYECKUE
NOCIIEACTBUSI MPEATNIPUHUMAEMBIX IEHCTBUH U MPEAOTBpAILATh UX;

— HAJIMYUS PA3BUTOTO DKOJOTUYECKOTO MBILIUICHUS, 3KOJIOIMYECKON
KyJbTYpbl, OIBITA JEATEIbHOCTH DSKOJOTHYECKOW HANpaBIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
OPAaKTHKE, CIOCOOHOCTH Y YMEHHS AaKTUBHO NPOTHUBOCTOSITH UJCOJOTUU
xemogoOuu;

7)  YeHHOCmU HAYYHO20 NOZHAHUSL:

— c(hOpMHUPOBAHHOCTHU MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

— NOHUMAaHUs CleUUu(PUKA XUMUU KaK HayKd, OCO3HAHUSA €€ poJid B
(GbOopMHpPOBaHUY PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU II€JIOCTHOTO



IpEJCTaBICHNUs 00 OKpYyXarolleM MHUpE Kak O €AMHCTBE MPUPOIbI U YEIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEM W pElIEHUH MpOOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

— yOeKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU JJISI COBPEMEHHOM
LIMBUJIM3ALMH B €€ TYMaHHUCTHYECKOW HAITPaBIEHHOCTH U BayKHOU POJI B CO3JaHUU
HOBOM 0a3bl MaTepHaIbHOM KyJbTYpbl, PEIICHWH TJI00AIbHBIX MpodieM
YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, NMUILEBON U
HKOJIOTUYECKOM O€30IaCHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUYEHUU YCIOBUIl
YCHELIHOT0 TPYJa U IKOJIOTHYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 4jieHa 0OIECTBa;

— €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: IOHMMAaHMs CYLIHOCTH METOOB
NO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTU HUCIOJIb30BaTh
[0JTy4yaeMble 3HAHUA I aHAINU3a U OOBSICHEHMS! SBJIICHUN OKPY’KaOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbIE 3aKIIOYECHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCA JAHHBIX C LIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BATh XUMUYECKUE 3HAHUS JJIST
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

— MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

— TOTOBHOCTM M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa30BAHHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

— UHTEpeca K OCOOEHHOCTSM TpyJa B  pasIU4HbIX cdepax
npohecCuOHANBHOM NesSTENbHOCTH.

MeTanpeaMeTHbie pe3yJbTaThl

MeranpeaMeTHble pe3ybTaThl OCBOECHHS 3JIEKTUBHOTO Kypca Ha YPOBHE
CpelHero o01Iero o0pa3zoBaHus BKIIOYAIOT:

— 3HauMMble 1 (OPMHPOBAHUS MHUPOBO33PEHUS  O0yHaArOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

— YHUBEpCaIbHbIC yueOHbIe JEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHbIC,  PETyJSTHBHbIE),  oOecneuuBaromue  (OpMUPOBAHUE
(GYHKIMOHATBHOW IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00y4arouXCs;

— COCOOHOCTD oOy4aromuxcs HCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHHUBEPCAJIbHbIE yueOHbIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yJbTaTbl OTPAXKAlOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABAaTEIbHBIMH, KOMMYHHMKAaTUBHBIMU UM  PEryJSTUBHBIMU
JNEUCTBUSIMH.

OBnaneHue yHusepcanbHuiMu y4eOHbIMU NOZHABAMENbHBIMU OeUCTNEUAMU:

1)  6azosvle no2uteckue 0eucmeust.

— CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3MpOBaTh MpoOsiEeMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;



— OTIPENENATH 1IeJIN ACSITeNIbHOCTH, 3a7aBas napaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU IIEJISIMU;

— UCIIOJB30BaTh IPU OCBOCHUM 3HAHUW MPUEMBI  JIOTUUECKOTO
MBIIIUICHUSI — BBIJEATh XapaKTEpHbIC MPU3HAKKU TMOHATUM W YCTaHABIUBATh UX
B3aMMOCBSI3b, HCIOJB30BATh COOTBETCTBYIONINE TOHATUS JUISI OOBSICHEHUS
OTZICTBHBIX (DAKTOB U SBJICHHIA,

— BBEIOMPATh OCHOBAHMSI W KPUTEPUU IS KiIacCCU(PUKAIIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

— yCTaHaBJIMBATh NMPUUYMHHO-CIICJICTBEHHBIE CBA3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

— CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

— NPUMEHSIThL B TPOIECCE TO3HAHUS, MCIOJb3yEeMble B XUMHUHU
CUMBOJIMYECKHUE (3HaKOBBIE) MOJIETIH, npeoOpa3oBbIBATH MO/ICJIbHBIE
MPECTABICHUS] — XUMUYECKUI 3HAaK (CUMBOJI) 3JIEMEHTa, XUMudeckas Gopmya,
ypaBHEHHE XMUMHUYECKOM PEAKIMU — MPU PEUICHUM YUEOHBIX MO3HABATEIBHBIX U
MPaKTUYECKUX 3a/lad, MPUMEHSITh Ha3BaHHbIC MOJEIbHBIC NPEACTaBICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUUECKUX PEAKIUH.

2) Oazosvle uccie008amebCkue 0elucmaeust.

— BJIAJICTh OCHOBAMHM METOJOB HAYYHOIO I[IO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKITHil;

— dbopMynupoBaTh IEMM W 3a7a4d  HMCCJIEIOBAaHUS, HCIOJIb30BaTh
MOCTABJICHHBIE W CAMOCTOSITEILHO C(HOPMYIHMPOBAHHBIE BOIMPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI NIl (POPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

— BJIaJIETh HAaBBIKAMHM CaAMOCTOSITEJILHOTO TJIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHNSA,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

— npUOOpeTaTh OMBIT YYEHUYECKON HCCIEAOBATENbCKON M MPOEKTHON
JEATEIIbHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3)  paboma c ungopmayuei:

— OpPUEHTHPOBATHCS B PA3JMYHBIX UCTOYHHKAX HH(POpMAIMK (HAYYIHO-
MOMyJISipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWS, CIPABOYHBIE TIOCOOUS,
pecypcbl MuTepHeTa), aHanmu3upoBaTh WH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTD;

— dbopMyIHpoOBaTh 3ampoChl M MPUMEHSTh Pa3IUYHBIE METOIbI TPHU
noucke u ordoope MHpopmali, HeoOXOAUMON JJIsi BBIMOTHEHUST YUEOHbIX 3a/1a4
ONpeNENEHHOTO TUIIA;



— npuoOpeTaTh OTIBIT UCITIOJIb30BAHUS UH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTUN U PA3JTMYHBIX MIOUCKOBBIX CUCTEM;

— CaMOCTOSITENIFHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

— UCIIONIb30BaTh HAYYHBIA S3bIK B KauyeCTBE CpEICTBa MpH padoTe C
XUMUYECKON uWHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpbI, HOMEHKIATYPY;

— UCIIOJIb30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA
HarJISIHOCTH.

OBnajzieHUE YHUBEpCanbHbIMU KOMMYHUKAMUBHBIMU OCLLCMBUIMU:

— 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIAa€MOM TEMbI B XOJI€ uajora
W/WIU  JTUCKYCCUHU, BBICKA3bIBaTh WU, (POPMYIHPOBATH CBOM MPEIAIOKCHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

— BBICTYNIaTh ~ C  Ipe3eHTaUueld  pe3ysIbTaToOB  IO3HABATEIbHON
JEeSATEIbHOCTH, MOJTYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU
IpU BBIIIOJIHEHUH XHUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON padoThl 110
VCCJIEIOBAHUIO CBOMCTB M3y4YaeMbIX BELIECTB, peaiM3allMi YYEOHOro MpOeKTa U
(GbopMyIMpOBaTh BBIBOJBI MO pe3yibTaTaM NPOBEIEHHBIX HCCICAOBAHUN MYTEM
COrJIaCOBaHMS MO3UIUHI B X0J1€ 00CYKIEHHUSI 1 0OMEHA MHEHUSIMU.

OBnazieHUe yYHUBEpCanbHbIMU Pe2YIAMUSHLIMU OCUCTBUAMU:

— CaMOCTOSITEIILHO IUTAHUPOBATh U OCYLLIECTBIIATH CBOIO
MO3HABATEIILHYIO JICSITEIbHOCTD, ONpenesisisa e€ elu U 3aJa4u, KOHTPOJIUPOBATh U
10 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH MPeEIaraeMblil allTOPUTM ICUCTBHM MTPU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENLCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4ETOM TOJMYyYeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

— OCYUIECTBJISITh CAMOKOHTPOJIb CBOEM JEATENbHOCTH Ha OCHOBE
caMoaHaJln3a U CAMOOLIEHKH.

IIpenmeTHbIe pe3ybTaThl

[IpeameTHbIE pe3yabTaThl OCBOEHHUS MPOTrpaMMbl 3JIEKTUBHOTO Kypca
CpelHero oOIIero oOpa3oBaHUS 1O XUMUU OPHUEHTHUPOBAHBI Ha OOECIICUYCHHE
IPEUMYIIECTBEHHO 00I1e00pa3oBaTeIbHOM U OOLIEKYJBTYPHOM MOJATOTOBKHU
oOyuatromuxcs. OHU BKJIIOYAIOT CHEHUPUUECKHE 151 y4eOHOTO MpeaMeTa « X UMHUSD)
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAaHUM B Pa3JIMYHBIX YUYEOHBIX U pEabHbBIX )KU3HEHHBIX CUTYalMsX,
CBA3aHHBIX C XuUMHEH. B mnporpamMme Mo XHWMHH MPEAMETHBIE PE3YJIbTATHI
MIPE/ICTABIICHBI 10 FOJIaM U3YUYEHUSI.

K xkonny oOyuenus B 10 kJacce mnpeaMETHBIE pPE3yIbTaThl OCBOCHUS
AJIIEKTUBHOTO Kypca OTpaKkaroT:

— c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUUYECKON COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XMMUU B [IO3HAHWUH SIBJICHUM IPUPOJIBI,
B (OpMHpOBAaHMM MBILUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (PyHKIHOHAIBHOM



I'PaMOTHOCTH, HEOOXOUMOM /Jisl pPEHIeHUs] TPAKTUYECKUX 3a]a4d M DKOJIOTMYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpe/ie;

gnaoenue Cucmemou XumMu4ecKux 3Hanuil, Komopas 6Kao4aen:

- OCHOBOTOJIAraloIKe  MOHATUS  (XMMHUYECKUH  HJIEMEHT, aToM,
AJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JICKTPOOTPHUIIATEIIBHOCTD,
XUMUYECKas CBSI3b, CTPYKTypHasi ¢opmMyia (pa3BEPHYTas U COKpaIIEHHAsS), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIM OO0BEM, YTIAEPOTHBIA CKeNeT, (yHKIIHOHATLHAS
IpyIIa, paauKkall, H30MEpHUs, HN30MEpPbl, TOMOJIOTUYECKHN pAll, TOMOJOIH,
YIJIEBOJOPOBI, KHCIOPOJA U a30TCOJEPKAIIUE COEAUHEHUSA, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COSTUHEHU );

— TEOpUM U 3aKOHBI (TEOpHUsSl CTPOCHHUSI OpraHuyecKkux BemiecTB A.M.
ByTnepoBa, 3aK0H COXpaHEHHsI MacChl BEILIECTB);

— 3aKOHOMEPHOCTH, CHMBOJIMYECKUI A3bIK XUMUH;

— MUPOBO33PEHUYECKUE 3HAHUS, JEXKallie B OCHOBE IMOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKUX SIBJICHUM, (haKTOJIOTMYECKUE CBEACHUS
O CBOICTBax, COCTaBe, MOJYUYECHHH M OE€30MaCHOM HCIMOJb30BAaHUU BaKHEHUIITUX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN JACATETLHOCTH YEIOBEKA;

— c(hOpMUPOBAHHOCTh YMEHHI BBISIBIATh XapaKTEPHbIC MPU3HAKU
MOHSATUM, YCTAaHABJIMBAaTh WX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIINE
MOHATUSI TPU OMNHUCAHUM COCTaBa, CTPOCHUSA M TMPEBpAIICHUN OPraHUYECKUX
COCJIMHCHUN;

— c(hOpPMHUPOBAHHOCTh YMEHUHN HCIIOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJ] OPTaHMYECKUX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

— c(hOpMUPOBAHHOCTh ~YMEHHMH  yCTaHaBIMBaTh  MPUHAJJICKHOCTh
M3YUYCHHBIX OPTaHMYECKUX BEILIECTB M0 UX COCTABY U CTPOCHUIO K ONPECTEHHOMY
KJIaccy/rpynne coeauHeHud (yriaeBOJOpOJbl, KHUCIOPOJ | a30TCOJEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManbaeru, areTaibIAerua, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

— c(hOpPMHPOBAHHOCTh YMEHUS ONPEACNISITh BUBI XUMHUYECKON CBS3U B
OpPTraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIE);

— c(hOpPMHUPOBAHHOCTH YMEHHUSI TPUMEHSTH TIOJIOKCHHS TEOPUH CTPOCHHUSI
opranndeckux BemiectB A.M. byTtieposa s 00bICHEHHs] 3aBUCUIMOCTUA CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

— c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepuU30BaTh COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAHOJ, STAaHOJ, STHJICHTJIHKOJIb,
IJIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAasi U YKCYCHas KHUCIOTBI, TJIOKO3a,



Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHECHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

— c(OpMUPOBAHHOCTD yMEHUS XapaKkTepru30BaTh UCTOYHUKHU
YTJIEBOJOPOTHOTO CHIpbst (HEe(Th, NTPHPOAHBIA Ta3, Yrojb), CIOCOOBI WX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

— c(hOpPMHPOBAHHOCTh YMEHHUH TIPOBOAUTH BEIYUCICHUS 110 XUMHYECKIM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMu MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TPOAYKTOB PEaKIINM);

— c(hOpMHPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

— c()OPMHPOBAHHOCTh YMEHHMI COOJIIOATh TMpaBUjia IOJb30BAHUS
XUMHUYECKON NOCyAol U JabOpaTOpHbIM OOOpYAOBaHMEM, a TaKXe IpaBHIIa
oOpalieHusi ¢ BEIECTBAMH B COOTBETCTBHUHM C WHCTPYKIMSMHU MO BBINOJHEHUIO
71a00pATOPHBIX XUMHUYECKUX OTIBITOB;

— c(hOpPMHUPOBAHHOCTh YMEHUM MJIAHUPOBAThH U BBHIMOJIHATH XUMHUYECKHIM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HAIPEBAHUH, MMOTYUCHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HArpEBaHUH, IBETHBIC PEAKIIUU OEIIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHWH C BEIIECTBAMHU W
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh  PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YpPaBHEHUH COOTBETCTBYIOLIMX pEAKUUAd U
(bopMyIMpPOBaTh BHIBOJbI HA OCHOBE 3THX PE3YJIbTATOB;

— c(hOpMHPOBAHHOCTh yMEHUI KPUTUYECKHU aHaJIM3UPOBATh
XUMUYECKYI0 MHGOpPMALIMIO, TMOIYy4YaeMyl M3 pa3HbIX HMCTOYHUKOB (CpeIcTBa
MaccoBoil nHGopmanyu, MHTepHET u ApyTHX);

— c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh TIpaBUJia IKOJIOTUUYECKHU
11e71eco00pa3HOTr0 TOBEICHUS B OBITY W TPYJIOBOM JAEATEILHOCTH B MEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEAOTBPAIICHUSI KX BPEJHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKa;

— JUIsT O0YyYaromUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3JI0POBBSI:
YMEHHE IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB
U XUMUYECKUX SIBJICHUH;

K xkonny oOyuenuss B 11 kiacce mpeamMeTHbBIE pPeE3yibTaThbl OCBOCHUS
AIEKTUBHOTO Kypca OTpaXkaroT:

— c(hOpMHUPOBAHHOCTh MPEACTABICHUI: 0 XMMHYECKOW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
rpaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpe/ie;

gnaoenue cCucmemou XumMu4ecKux 3Hanuil, Komopas 6Kao4aenm:

— OCHOBOTIOJIATAIOMINE MOHITHUS (XUMHUUECKUN JIIEMEHT, aTOM, U30TOI, S-
, p-, d- PIeKTpOHHBIE OPOUTATIM ATOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJUTMYECKas, BOJOPOIHAS ), KPUCTAIITNYECKasl pEHIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, pPacTBOp, DJIEKTPOJIUTBL, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOMN peakinu, XUMUYECKOE PAaBHOBECHE);

— TEOpUM U 3aKOHBI (TEOpHUs DIEKTPOJUTHYECKOW JIUCCOLUALINU,
nepuoanveckuii 3akoH /.M. MeHzeneeBa, 3aKOH COXPaHEHHUS! MAcChl BEIIECTB,
3aKOH COXpPAHEHHUSI W TPEBpAllCHUS SHEPTrUU TMPU XUMHUYECKUX PEaKIHUAX),
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XHUMHUH, MHUPOBO33PECHUECKHE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUHM BAXKHEUIIMX HEOPraHWYECKUX BEILIECTB B OBITY U
MPAKTUYECKON JeATEIbHOCTU YETIOBEKa;

— c(hOpMUPOBAHHOCTh YMEHHI BBISIBIIATh XapaKTEPHbIC MPU3HAKU
MOHSATHUM, YCTAHABIMBaTh MUX B3aHMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOILINE
MOHATHS IPU ONHCAHUY HEOPTAaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;

— c(hOpPMHPOBAHHOCTh YMEHUHN HCIIOIH30BATh XUMUUYECKYIO CUMBOJIMKY
JUISL  cocTaBlieHMs (OpMysl BEIIECTB W ypaBHEHUM XUMHMUYECKHX PEaKIIUi,
cuctematudeckyto HoMeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIA ra3, aMMHUakK, rameéHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

— c(hOpMUPOBAHHOCTh YMEHUU OMNPEACNISITh BAJCHTHOCTh M CTEICHBb
OKHCJICHUSI XMMUYECKUX JJIEMEHTOB B COCAMHEHHUSIX Pa3JIMYHOTO COCTaBa, BUJI
XUMHUYECKON CBA3M (KOBAJICHTHAs, WOHHAs, MeETaJIMYecKas, BOJOpPOAHasi) B
COCIMHEHUSAX, TUIl KPUCTALINYECKON PeETKH KOHKPETHOTO BellecTBa (aToMHasi,
MOJIEKYJISIpHAsi, MOHHAs, METAJJIMYECKasi), XapakTep Cpeibl B BOJHBIX PAacCTBOpPAX
HEOPTraHUYECKUX COCITMHECHU;

— chOPMHPOBAHHOCTh YMEHHM  yCTaHABIMBAaTh  MPUHAIICKHOCTH
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAeNEHHOMY KIIacCy/TpyIe
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl 1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

— c(hOpPMHPOBAHHOCTh YMEHHMH pPACKPBIBATh CMBICT TEPUOAHUYECKOTO
3akoHa J[.MI. MeHngeneeBa u JE€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MIPOTHOCTUYECKYIO (DYHKIINH;

— c(hOpMUPOBAHHOCTh YMEHHM XapaKTEPU30BaATh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-—4 mnepuoaoB Ilepuoanueckoit cucTteMbl
xumudeckux snemeHtoB J[.M. MenzaeneeBa, ucnonb3yss MHOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITh 3aKOHOMEPHOCTH



U3MEHEHUSl CBOMCTB XMMHUYECKHMX DJIEMEHTOB U MX COEIMHEHUI 10 mepuojaM M
rpynnam Ilepuoanueckon cucremsl xuMuaeckux anemeHToB .M. Menneneesa;

— c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

— COPMUPOBAHHOCTh ~ yMEHHS  KJIACCU(PUIMPOBATH  XUMHUYECKHUE
peakuuu MO pa3iuyHbBIM MPU3HAKaM (YUCIY U COCTaBy pEarupyroLIMX BELIECTB,
TEIUIOBOMY 3(eKTy peakuuy, HW3MEHEHUIO CTENEHEH OKHUCIECHUS DJIEMEHTOB,
00paTHMOCTH peaKklny, y4acTHIO KaTalnu3aTropa);

— C(OPMUPOBAHHOCTb YMEHHUI COCTaBIATh ypPaBHEHUS PEAKIUI
Pa3IMYHBIX TUIOB, IIOJHBIE U COKpAIlEHHBIE YPaBHEHUS peaKIMii HOHHOTO OOMEHa,
YUHTBIBASI YCIOBUS, IPU KOTOPBIX 3TH PEAKIUUA UIYT 10 KOHLA;

— c(OpPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

— c(OPMHPOBAHHOCTh YMEHHUI PACKPBIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEaKIHi;

— C(OPMUPOBAHHOCTb YMEHUH OOBSACHATH 3aBHUCHUMOCTh CKOPOCTH
XUMHYECKOH peakuu OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMELICHHUSI XMMUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEITHEro Bo3AehcTBus (nmpuniun Jle [arense);

— COPMUPOBAHHOCTh ~ YMEHMM  XapakTepu30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIIUE B OCHOBE IPOMBIIUIEHHOIO MOJIyYEHHUS] CEPHOM KHCIOTHI,
aMMUaka, a Takke C(QOPMUPOBAHHOCTH MPEACTABICHUM 00 OOMUX HAYYHBIX
INPUHIIMIAX U SKOJOTUYECKUX MPOoOIeMax XMMUYECKOTO IPOU3BO/ICTBA;

— cOPMHPOBAHHOCTh ~ yYMEHUH  TPOBOJUTH  BBIYMCIECHHUS  C
UCIIOJIb30BAaHUEM TOHSTHS «MAacCOBasi JI0JI1 BEILECTBA B PacTBOPE», O0OBEMHBIX
OTHOUIEHUH ra30B NMPU XUMHUYECKUX PEAKLUIX, MAaCChl BEIIECTBA WU 00bEMA ra30B
N0 W3BECTHOMY KOJHMYECTBY BEILECTBA, Macce Wi OObEMY OJHOTO W3
YYACTBYIOIIMX B PEAKUUU BEUIECTB, TEIUIOBOTO 3(P¢eKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILICHHS U COXPAHEHUSI SHEPTHH;

— C(OPMUPOBAHHOCTh YMEHMH COONIOAATh TpaBUJa TOJIb30BAHMS
XUMHUYECKOM MOocynoil u 1a00opaTOpHbIM OOOpPYJOBaHMEM, a TaKkKe IpaBHIa
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLUMSMH IO BBIMOJIHEHUIO
71a00paTOPHBIX XMMHYECKUX OMBITOB;

— c(OPMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMTOJIHATH XUMUYECKHI
DKCIIEPUMEHT (pa3J0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpEJENIeHHe Cpelbl PACTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha CcyibdaT-, KapOoHaT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMS, PEILICHHE SKCIIEPUMEHTAJIBHBIX 3a7ad I0
temaM «Metamisl» U «HemeTtannel») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0e30MacHOCTH IpU OOpallleHUH C BELIECTBAMU U JIA0OPATOPHBIM 000pPYAOBaHUEM,



NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIINX Peakiuii U (GOpMyIHPOBATH BEIBOJIBI HA OCHOBE ATHX
pE3ybTaTOB;

— c(OpMUPOBAHHOCTD yMEHUI KPUTUYECKU aHaJIM3UPOBaTh
XUMHUYECKYI0 HH(QOpPMAIIMIO, MOJydYaeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpelcTBa
MaccoBOM KOMMyHHUKalUuu, UHTEpHET U IpyTuX);

— c(hOpPMHPOBAHHOCT, YMEHUW COOJIOAATh TMpaBWIa 3KOJOTHUCCKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JI€ATENbHOCTH B IEJAX
COXpaHEHHUs] CBOETrO 3JI0POBbS U OKPY’KAIOIIEW MPUPOTHOM Cpellbl, 0OCO3HABAThH
OIMACHOCTb BO3/CHCTBUS HA )KUBBIE OPraHU3MBbI ONIPE/ICTIEHHBIX BEIIECTB, TOHUMAas
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3AEHCTBUS Ha OPTaHU3M YEJIOBEKA;

— Uit 00y4YaroIUXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBBS:
yMEHHUE MTPUMEHSATH 3HAaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAAaX MMO3HAHMS BEUIECTB
Y XUMUYECKUX SIBICHHI.

COILEPKAHUE DJIEKTUBHOI'O KYPCA

10 xkaacc
BBenenue. (1 yac)

Beenenne. OOmue TpeOOBaHHUS K PCEIICHHIO XUMHYECKHX  3ajad.
Hcnonb3oBanre 3HaHUN (U3UKH U MaTeMAaTUKH TPU PEIICHUH 3a7ad 10 XHUMUHU.
OcoOeHHOCTH pelIeHus 3aJad W COCTaBJICHHS XHMHUYECKMX ypaBHEHHU B
OPraHUYEeCKON XUMUH.

Tema 1. Teopusi cTpoeHus1 OPraHUYECKUX COeTUHEHUH. (2 yaca)

OCHOBHBIC TIOJIOXKEHUSI TEOPUU XUMHUYECKoro ctpoeHus. CocraBieHue
TOMOJIOTOB, U30MEPOB, CTPYKTYPHBIX (hOPMYJT IO HA3BaHUSM BeliecTB. [[puHIMIIBI
MOCTPOCHMS Ha3BaHUM OPraHUYECKUX BEIIECTB

Tema 2. YraeBoaopoasbl. (11 yacoB)

XUMHUYEeCKHEe CBOMCTBA aJKaHOB, aJKEHOB, aJKWHOB, aJIKaAUEHOB, O€H30I1a;
KaueCTBEHHbIC PEAKIIUM, HU30MEpHUsi, HOMEHKJIaTypa yriaeBojgopoaoB. MHx
MIPUMEHEHHUE Ha OCHOBE CBOMCTB. BhIuuceHNe KOIMYeCTBAa H30MEPOB, HAXOXKJICHUE
dbopMyJT BEIIECTB MO HM3BECTHBIM MAaCCOBBIM JOJISIM WJIM MPOIYKTaM CTrOpaHUs.
CocTaBlieHHE U PElICHUE TeHETUYECKUX IIEMOYEK pa3HbIX BUIOB.

Tema 3. Kuciopoacoaepxamue opranudeckue coeiMHeHusi. (6 4acon)

XUMHUYECKUE CBOWCTBA, KauyeCTBEHHBbIE pPEaKIMd, WMEHHBIC pPEaKIuu
CIIUPTOB, aJbJETUIOB W KETOHOB, KapOOHOBBIX KHCJIOT, (eHOoJoB. BusHue
CTPOCHHS Ha XMMHUYECKHE CBOMCTBA BelECTB. BrIuncieHne KOIu4ecTBa U30MEPOB,
HaxoXXJeHUe (POpMyIT BEIIECTB MO U3BECTHBIM MACCOBBIM JOJISAM WX MPOIYyKTaM
cropanusa. CoCTaBJI€HUE U PEIICHNE TeHETUYECKUX L[ETIOUEK Pa3HbIX BUIOB.

Tema 4. Oprannuyeckue BelmecTBa KJeTKU. (3 yaca)



Kupsbl, yrineBojabl, cioxHble 3(Upbl, OelKd. BbluncieHHe KoIM4ecTBa
U30MEPOB, HaxXOXKJIeHUE (HOPMYJ BEIIECTB IO M3BECTHHIM MACCOBBIM JOJISIM WJTH
npoaykraM cropanusi. COCTaBIICHHE W PEIICHHE T'eHETHUYECKUX IEMOYEK Pa3HbIX
BU/JIOB.

Tema 5. A3oTcoaep:kamue Oprann4ecKue coefuHeHus. (4 yaca)

AMWHBI, aMUHOKHCJIOTHI, OCJIKH, HYKJICMHOBBIE KUCIIOTHI. Perenre 3a1a4 Ha
BBIBO/JT (DOPMYJIBI BEIIECTBA. PellleHre TeHETHYECKUX 11eTI0YeK.

Tema 6. ITosamumepsl. (1 yac)

Bricokomouiekynsipable oprannueckue coenuHeHus. CocraBieHUe peakiui
noauMepusanuu. PellieHne 3aiad 1Mo ypaBHEHUSIM XUMHUYECKOW peaKkIuu st
MOJIMMEPOB.

Tema 7. PemieHune 3KcriepuMeHTANbHbBIX 32124 10 OPraHU4YeCcKOi XUMMH.
(3 yaca)

Pemienne 5sKcrnepUMEHTAIbHBIX 337a4 Ha pPACIO3HABAaHUE BEIIECTB B
opranndeckoit xumuu. [IpoBenenre npakTHueckoil paboThl ¢ IPUMEHEHHEM 3HAHUM
KAUYEeCTBEHHBIX PEAKIMM B OPraHUYECKOM XHWMHH M METOJOB Kaye€CTBEHHOTO
aHaausza.

Tema 8. Pemenue 3a1a4 moBbIILIEHHOM CJI0KHOCTH. (2 4yaca)

Pemienne 3agaHuli TOBBIMIEHHOTO YPOBHS U3 MarepualioB EaumHOro
['ocynapctBenHoro Dx3amena. Paz6op Haubosee ciioxHbIX BOmpocoB. [loBTopenue
QITOPUTMOB peIIeHUs 3aa4 (MMOATOTOBKA K 3a4ETy).

Hrtorosoe 3ansartue (1 yac)

Ntorossie 3aueTsl no nosyroausiM. CocTaBieHUE U 3aI[UTa aBTOPCKUX 3a/1a4,
[ETIOYEK MPEeBPAIICHUSI.

11 kaace
CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaaoB EI'D nmo xumun (1

yac).

Cnemudukamus EI'D mo xumun 2026 r. IlnaH sk3aMeHaIMOHHONW PadOTHI
EI'D mo xumuu 2026 r. (IIPUJIOXKEHUE k cnemudukanum). Komudbukatop
AJIEMEHTOB cojepkaHus 1o xumuu s coctaBiienuss KMMos EI'D 2026 r.
KonTponsHO-u3Meputenbabie MaTepuanbl Mo xumuu 2025 1. (aHaAIU3 TUITHYHBIX
OImKOO0K).

Tema 1. Teopernueckue oCHOBBI XuMuu. Oo0mas xumus (8 4acon)

1.1. Xumuueckuii 31emenm

CoBpeMeHHbIE TPE/ICTABIIEHUsI O CTpOeHUU aToMa. CTpOoeHUE AITEKTPOHHBIX
000JIOYEK aTOMOB JJIEMEHTOB TEPBBIX YETBHIPEX IMEPUOIOB: S-, p- U d-3JICMCHTHI.
OnektpoHHass KoHpurypanus aroma. OCHOBHOE W BO30YKIEHHOE COCTOSHHUE



aTOMOB.
[leproguyecknil 3aKOH U IEPUOAUYECKAST CUCTEMA XUMHUYECKHUX 3iieMeHTOB [[. M.
MenpaeneeBa. Pamnychl aTtoMOB, WX NEPUOAUYECKAE H3MEHEHHS B CHCTEME
XUMHUYECKUX DJIEMEHTOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI XUMHUUYECKUX CBOICTB
AJIEMEHTOB M UX COEOUHEHHM 10 mnepuoaam u rpynnaM. Ilonstue o
PaaOaKTUBHOCTH.

1.2. Xumuueckas ceazo u cmpoeHnue geuiecmea

KoBasieHTHass Xumuueckass CBsI3b, €€ Ppa3HOBUAHOCTU (TOJISIpHAs W
HETOJISIPHAsA), MEXaHU3Mbl 00pa30BaHUS. XapaKTEPUCTUKU KOBAJICHTHOW CBS3U
(nmuHa u sHeprusi cBsizu). MonHas cBsizb. MeTaminueckas cBsizb. BopopoaHas
CBSI3b.

DneKTpooTpulATENbHOCTh. (CTENEHb OKHUCIEHUS M BAJICHTHOCTh XWMHYECKHX
AJEMEHTOB. BemiectBa  MOJIEKYJISIPHOTO UM HEMOJEKYJISIPHOTO  CTPOCHUSI.
3aBUCHUMOCTH CBOMCTB BEIIECTB OT OCOOCHHOCTEN UX KPUCTAIIMYECKON PEIIETKH.

1.3. Xumuueckue peaxuyuu

1.3.1. Xumuueckas xkunemuka

Knaccudukanusa xumuyeckux peakuuid. TernoBod »¢Q@dexT XuMHYecKou
peakiuu. Tepmoxumuyeckue ypaBHeHUs. CKOPOCTh peakiuu, €€ 3aBUCUMOCTh OT
pa3nuyHbIX (aKTOPOB.

OOpatumble ¥ HEOOpaTUMbIE XHUMHYECKHE pEakluh. XHUMHUYECKOe
paBHOBecue. CMelleHne XUMUYECKOTr0 PaBHOBECHSI MOJI JEHCTBUEM Pa3IMUYHBIX
bakTopoB.

1.3.2. Teopus snexmpoaumuyeckou ouccoyuayuu

DJNIEKTPOJUTAYECKAsT AUCCOLMAIUS JJICKTPOJUTOB B BOJHBIX PacTBOpAX.
CunpHble U ciiabble AIeKTPOJINThI. Peakuiuu noHHOro oOMeHa.

XapakTepHble XUMUYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCIIOTHBIX. XapaKTepHble XWMUYECKHE CBOMCTBA OCHOBAHMH U aM(OTEPHBIX
TUAPOKCUAOB. XapaKTEPHbIE XUMHYECKUE CBOWCTBA KHUCIOT. XapaKTEpUCTUKA
OCHOBHBIX  KJIACCOB HEOPraHUYECKUX COCIUHEHUN C TO3ULIUU TEOPUHU
anekTponuTudeckon quccornuanuu (TOI).

XapaKTepHbIE XUMUYECKUE CBOWCTBA COJIEM: CPEIHUX, KUCIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpUMEpPE COCAMHEHUN AIFOMUHMS U ITMHKA). [ Uaponu3 cose.

Cpena BOJIHBIX PacTBOPOB: KUCIas, HEUTpalibHAas, 1IeJI0uHas. BomopoaHblil
nokazarenb (pH). Wuaukatopel. OmnpeneneHne xapakTepa Cpeabl BOJHBIX
pPacTBOPOB BEILIECTB.

1.3.3. OxucnumenbHO-860CCMAHOBUMETIbHBIE PEAKYUU.

Peakuuu okucaIuTeIbHO-BOCCTAHOBUTENBHBIC, NX Kilaccudukanus Kopposus
METaJIOB U CIIOCOOBI 3aIIUTHI OT HEC. DNEKTPOIU3 PACIUIABOB U PACTBOPOB (CoJieH,
niesioyeit, Kuciaor). Peakiuu, moaTBep K 1atolie B3auMOCBSI3b Pa3IMYHBIX KJIACCOB



HEOPraHUYE€CKUX COCAUHEHUI.

1.4. Pewienue mpenuposounuvix 3a0ay no meme: « Teopemuueckue ocHoswt
xumuu. Oowas xumuny (no mamepuanram KUMoe EI'J)

Briuncienre Macchl  pacTBOPEHHOrO  BEIIECTBA, COJACPIKAIIETOCi B
OTIpEeIeJICHHOM Macce pacTBOpa ¢ M3BECTHOM MacCcOBOM Jo0Jiei. PacueTsl: 00beMHBIX
OTHOIIICHWM Ta30B MpPHU XUMHUYECKHX peakuusx. Pacuersl: TemioBoro 3¢gdexra
peakiuu. Pacuersl: MaccoBO# 1011 (Macchl) XUMHUYECKOTO COCTUHEHUS B CMECH.

Hanucanme ypaBHEHMH  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM,
paccTaHOBKa KOA(DPHUITMEHTOB METOIOM JIEKTPOHHOTO OaiaHca.

Tema 2. Heoprannveckass xumus (10 yacos)

2.1. Xapaxkmepucmuka Memasiiog 21a8HblX NOOZPYNN U UX COCOUHEHUIL

OO611ast xapakTepucTuKa MeTaJIoB raaBHbIX noarpynn [-1II rpynm B cBs3u ¢
UX TMOJIOKEHUEM B TMEPUOJUYECKON CHCTEME XHMHUYECKHX »3ieMeHtoB [[.H.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS X aTOMOB.

XapakTepHble XMMHUYECKHME CBOWMCTBA IPOCTHIX BEUIECTB U COEAUHEHUU
METAJIJIOB - IIEJIOYHBIX, IIEJTOUYHO3EMETbHBIX, ATTFOMUHUS.

2.2. Xapaxmepucmuxka Hememasio8 2i1aeHblX HOOZPYNN U UX COCOUHEHUT

OO6mrast xapakTepucTUKa HeMeTauioB riaBHbIX noarpynn [V-VII rpynno B
CBSI3U C UX ITOJIOKEHUEM B IIEPUOJIMUECKON CUCTEME XUMUYECKUX djieMeHToB J1.1.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOSHHSI UX aTOMOB.

XapakTepHble XMMHUYECKHUE CBOWMCTBA IPOCTHIX BELIECTB U COEAUHEHUU
HEMETaJJIOB - BOJIOPO/Ia, TAJIOT€HOB, KUCIIOPOa, CEPhI, a30Ta, ¢pocdopa, yriepoaa,
KPEMHUSL.

2.3. Xapaxmepucmuxa nepexooHvlx 371eMEeHmMO08 U UX COeOUHEHUIL

XapakTepuCcTUKa MEPEXOIHBIX JIEMEHTOB — MEJIU, IIMHKA, XpOMa, kKeJie3a 1Mo
X T[IOJIOKCHUIO B IIEPUOJAYECKOM CHUCTEME XHMHUYECKHUX »3yemeHTtoB J[.U.
MenpeneeBa 1 0COOCHHOCTSIM CTPOCHHS MX aTOMOB.

XapakTepHble XMMHUYECKHUE CBOWMCTBA IPOCTHIX BELIECTB U COCAUHEHUU
MEePEXOHBIX METAUIOB — MEH, LIMHKA, XpOMa, JKeJie3a.

2.4. Pewuenue mpenupogounvix 3aoay no meme: «Heopzanuueckasn xumus
(no mamepuanam KHMoe EI'3)

Pacuetsl: Macchl (00beMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEaKIMH, €CIIU
OJHO W3 BEIIECTB JIAaHO B BHJIE PAcTBOpa C ONPEACICHHOW MacCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA.

Pacuersl: MaccoBoi win 0OBEMHOUM IO BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO. Pacuerbl: MaccoBoil A0M (Macchl) XUMHUYECKOTO
coenuHeHus B cmecu. Onpenenenne pH cpeasl pacTBOpoM coneil.



I'eneTnyeckast CBSI3b MCXKAY OCHOBHBIMH KjJaCcCaMHM HCOPraHUYCCKUX
COGHHHGHHﬁ. KauecTBeHHbIC pC€aKinn Ha HCOPTraHNICCKHUEC BCIICCTBA U MOHLI.

Tema 3. Oprannveckas xumus (10 yacos)

3.1. Y2nee000poowt

Teopust cTpoeHUSI OpraHUYECKUX coeAuHeHnn. M3omepusi — CTpyKTypHas u
MIPOCTPAHCTBEHHAS. | OMOJIOTY ¥ TOMOJIOTHYECKHAM PSA/I.

Tunsl cBsA3€l B MOJIeKyJIaX OpraHUYeCKUX BellecTB. [ mOpuan3aius aTOMHbIX
opbutaneit yriepona. Pamukan. ®dyukrmuwonaneHas rpymnmna. Knaccudukamus u
HOMEHKJIaTypa OPTraHUYECKUX COCTUHCHUM.

XapakTepHple ~ XMMHMYECKHE  CBOMCTBA  yIJIEBOJOPOJOB:  AJIKAHOB,
LIUKJIOAJIIKAHOB,  QJIKEHOB, JIMEHOB, AJKWUHOB. IIpupogHbIE  HCTOYHHMKHU
YIJIEBOJOPO/IOB, UX TiepepaboTka. MexaHU3Mbl peakiuid MPUCOCAUHECHUS B
oprannueckoil xumuu. [IpaBuno B.B. MapkoBHuKoOBa, npaBuiio 3aiinesa A.M.

XapakTepHble XHMHYECKHE CBOMCTBA apOMAaTUYECKUX YTJIEBOIOPOIOB:
OeH30i1a U ToOJyoJia. MexaHU3Mbl pEaKUui 3JIEKTPO(DUIBHOTO 3aMEIECHUS B
OPTaHUYECKUX PEaKIUSIX.

Bricokomouiekynsipaple  coequMHEHMs.  Peaknuu — nmojauMepuszanud U
nonukoHaeHcanuu. [lonmumepsl. [1nactMaccsl, BOJIOKHA, KAy4yKH.

3.2. Kucnopoocooepscawgue opanuydeckue coeOuHeHus

XapakTepHble XUMHUYECKHME CBOMCTBA TMPEIEIbHBIX OJHOATOMHBIX U
MHOTOAQTOMHBIX ~ CHUPTOB, (eHona. XapakTepHble XHMHUYECKHE CBOMCTBA
abACTUIOB, MIPEAEIbHBIX KapOOHOBBIX KUCIIOT, CJI0XKHBIX 3¢UpoB. bruongornuecku
BOXKHBIC BEIIECTBA: YTJEBOJbI (MOHOCAXapWbl, IUCAXAPHUIbI, MOJUCAXAPHUIBI).
Peaxkuuu, MOATBEPKIAOIINE B3aMMOCBSI3b YIJIEBOJIOPOJIOB U
KHUCJIOPOJCOIEPKAITUX OPraHUYECKUX COCTUHECHUI.

Opranuueckre COEIUHEHUs, COJIepPKAINe HECKOJIbKO (DYHKIIMOHAIBHBIX.
Oco0EHHOCTH XMMHYECKUX CBOWCTB.

4.3. A3omcoodepircaujue opzanuueckKkue COCOUHEHUA U OUO0N02UUecKU
8AJICHbIE OP2AHUYECKUE eUieCEa

XapakTepHble XUMHUYECKHE CBONCTBA Aa30TCOACPXKAIMIMX OPTAaHUYECKUX
COCIMHEHU: aMUHOB U aMHUHOKHUCIIOT. BHOJIOTMYEeCKH Ba)KHBIE BEIIECTBA: JKHUPHI,
O€JIKM, HYKJIEUHOBBbIE KHUCIOTHL. ['opmonbl. depMeHTbl. MeTramuiopranuyeckue
COCIMHEHUS.

4.4. Peuwienue npaxmuueckux 3aoau no meme: «Opzanuueckas xumusay (no
mamepuanam KHMoe EI'J)

Haxoxnenue wmoinekynsipHoil (opmysibl BemiecTBa. ['eHeTnueckas CBS3b
ME¥XK]ly HEOPraHWYECKMMHU M OPTraHUYECKMMH BEIIECTBAaMU. | eHeThueckas CBS3b



MEK]ly OCHOBHBIMH KJIACCAMU HEOPTraHUYECKUX BEHIECTB. KauecTBEHHbIE peakuuu
Ha HEKOTOpBIE KJIACChl OPraHUYECKUX COCIUHEHUHN (AJTKEHbI, alKaHbl, CHUPTHI,
IBJICTUBI, KapOOHOBBIE KHWCIOTHI, YIJIEBONBI, Oenku). Maentudukanus
OPraHUYECKUX COCAUHECHUMU.

Tema 5. O00011eHHe ¥ MOBTOPEeHHE MaTepuaaa Kypca Xxumuu (4 yaca)

OcCHOBHBIE TOHATHS M  3aKOHBl XuMuM. llepuognuecknii  3aKOH
JN.M.Mengneneea u ero ¢usnueckuid cMbIci. Teopust CTpOCHHS OpTraHMYECKHX
BemectB A.M. DbBytnepoBa W 0COOEHHOCTH OPraHWMYECKUX COCTUHEHUHU.
OKHCITUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMA B HEOPTraHUYECKON U OpraHU4eCKOM
xumMuHu. ['eHeTmdeckas CBsS3b MEXAYy HEOPraHMYECKMMHU UM OpPraHMYECKUMU
COEIMHEHHUAMU. DKCIEPUMEHTAIbHBIE OCHOBBI OPraHUYECKOW M HEOPraHUYECKOU
XUMUH.

Pabota ¢ KoHTpoJIbHO-U3MepUTENbHBIMU MaTepuanamMu EI'D no xumuu.

Hmoeoswiii koumpons 6 popme EID.
TEMATHUYECKOE IINTAHUPOBAHUE

10 xnace

Ne Tema 3aHsATUA Kos-Bo yacoB

1 | Benenue. O0mue TpeOOBaHUS K PEIICHUIO 3a7a4 10 1
XUMHH.

2 | Pemenue 3amanuii 10 OCHOBHBIM TOJIOKEHUSIM TEOPHUU 1
CTPOEHUSI OPTaHUYECKUX COECTMHEHU.

3 | Pemienue 3a1annii 1O OCHOBHBIM MOJIOKEHUSM TEOPUU 1
CTPOEHUSI OPTaHUYECKUX COECTUMHEHU.

4 | CocraBneHune LIETIOYEK IIPEBPALIEHUS c 1
UCITIOJIb30BAHUEM AJIKAHOB.

5 | CocraBneHue U pelieHre LENoYeK NpeBpalleHus s 1
AJIKEHOB.

6 | Pemrenne 3amay Ha BEIBOI MOJICKYJIIPHOM (DOPMYJIBI IO 1
M3BECTHBIM MACCOBBIM JIOJISIM JIJIs1 QJIKAHOB M AJIKEHOB.

7 | Pemenue 3ama4 Ha BBIBOA MOJIEKYJISIPHOM (DOPMYJIBI 11O 1
MPOJYKTaM CrOpaHus JUIsl AJIKAaHOB U AJIKEHOB.

8 | CocraBiieHME U pELIEHUE IENOYEK MPEBPALCHUS IS 1
AJIKWHOB.

9 | Pemenne 3amady 0O XHMMHYECKUM YpaBHEHUSM C 1




HCIIOJIB30BaAaHHUEM AJIKMHOB.

10 | CocTaBieHue U pelICHHE LEMOYEK MPEBPALICHUS IS
AJIKaJMEHOB.

11 | CocraBneHue u peuieHHe UENOYEK NPEeBPAICHUS IS
OeH30J1a.

12 | 3amaun Ha omnpenencHue OOBEMHON J0JIM, MOJBHOMN
JI0JI KOMITOHEHTOB ra30BOM CMECH yTJIEBOAOPOIOB.

13 | Pemenne 3ama4 1mo XMMUYECKUM YPAaBHEHUSAM, €CIIU
OJTHO M3 MUCXOJHBIX BEIIECTB JAHO B U30OBITKE.

14 | 3ader no teme «YTIEBOOOPOIBD (1-e
MOJTYTO/IHUE)

15 | CocTaBneHrne W pemICHHE UEMOYEK MPEBPALICHUS IS
CIIUPTOB.

16 | Pemenue 3a1a4 Ha BEIBOA (POPMYJIBI CIUPTOB.

17 | CocraBnenue u pemeHue NernoyYeK NpeBpaeHUs 1t
aJIbJIETUIOB U KETOHOB.

18 | CocraBneHue n peuieHre UENOYEK NPEBPAICHUS IS
KapOOHOBBIX KUCJIOT.

19 | CocraBneHue U pelieHre UENoYeK NpeBpalleHUs s
CJIOXHBIX A(UPOB

20 | I'enernueckas cBsi3b 0€3- U KHCIOPOJOCOAEPKALIUX
OPraHUYECKUX COCAUHCHUH.

21 | CocraBneHue 1 peuieHre HernoYeK NpeBpalieHus 1
*upoB. [IpeBpanieHue ;xMpoB B OpraHU3Me YEJI0BEKA.

22 | CocTaBieHUE U peUIEHUE LETIOYEK NPEeBPAICHUS IS
yrieBofoB. IIpeBpalenue yrieBoioB B Opranu3mMe
YeJI0BeKa.

23 | Pemenue 3a7a4 Ha MULIEBBIE PACTBOPHI.

24 | CocraBieHuE 1 pEUIEHUE HETOYEK NPEeBPAILCHUS 1S
aMUHOB.

25 | CocraBieHue U pEUICHUE LENOYEK MPEBPAIICHUS IS
AMUHOKHCJIOT.

26 |3amaun Ha pazdcieHHE CMeced Ha IpuUMepe
a30TOCOJEPKALUX OPTAHUYECKUX COETMHEHUIA.

27 | CocTaBieHHe U pelIeHUE NEPEXO0I0B aJKaH - OEJIOK




28 | Pemenne 3amau Ha oOpa3oBaHHME U pa3pylICHHE 1
MOJIMMEPOB.

29 | PemieHWe OKCHNEPUMEHTANBHBIX 33Ja4 10 TEME 1
«YTIEeBOIOPOIBI.

30 | Pemenue HSKCOEPUMEHTAJIBHBIX 3a7ad IO TEME 1
«IIpon3BOaHBIE YTIEBOAOPOIOBY.

31 | Pemenne dKCiepuMEHTANIBHBIX 33]1a4 110 TeMe «benku. 1
JKupsl. Yrnesoas».

32 | Pemenue 3amanuii u3 marepuainoB EI'D. 1

33 | Pemenue 3amanuii u3 marepuanos EI'D. 1

34 | 3auér no kypcy «TpyaHble BOIpOChl B OPraHUYECKOM 1
XUMUN.

11 kaacc

No Tema 3aHATHSA KoJ1-Bo yacoB

1 | CTpyKTypa KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTEPHUAIIOB 1
EI'D o xumun

2 | X¥MMUYECKUH 3JIEMEHT U XUMHUYECKas CBS3b. 1
Pemenne 3agay no teme: «XMMHYECKUH JJIEMEHT U 1
XUMHYECKas CBSI3bY.

4 | XuMuyeckas KHHETHKA. 1

5 | Pemenne 3agay mo teMe: « XUMHUYECKass KHHETUKA). 1

6 | Teopust 3NEKTPOTUTHUUECKON TUCCOLUALNU. 1

7 | Pemenue 3anad o reme: « Teopust 3EKTPOIUTUIECKON 1
JIUCCOLIAALIIY.

8 | OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKIINH. 1

9 | Pemenne 3amau 1o TeMe:  «OKHCINUTEIBHO- 1
BOCCTAHOBUTEJIBHBIE PEAKIIUN.

10 | XapakrepucTrKa METAJUIOB IIaBHBIX NOATPYIH U UX 1
COCIMHEHUH.

11 | Pemenue 3agau o teme: «llleaodnsie u 1
HIEJI0YHO3EMEBHBIE JIEMEHTHI U UX COCIMHEHMUS,
AJTIOMHHUHI U €r0 COSMHEHHUS.

12 | XapakTepuCcTUKa HEMETAJIOB IJIaBHBIX NOATPYII U 1

WX COSMHEHUH (TaJoTeHbl, MOATrpyIna KUCIOpOoa,
BOJIOPO/I).




13

Pemenue 3a4a4 I10 TEMC: «["anoreHen».

14 | Pemenne 3amau o teme: «Iloarpynna kuciaopoaa,
BOAOPOII».

15 | XapakTepucTuka HEMETAILJIOB TJIABHBIX MOATPYI U
UX COeMHEHUH (MoArpymnmna a3ora, NoArpymnmna
yIiieposa).

16 | Pemienue 3amau o teme: «Iloarpymnmna azoray.

17 | Pemenne 3anau no teme: «lloarpynna yraeponay.

18 | XapakTepucTuka METAJIOB MOOOYHBIX MOATPYIII U X
COETMHEHUM.

19 | Pemienue 3aau o teme: «XapakTepUCTUKA METAIIIIOB
0OOYHBIX NOATPYII U UX COEAMHEHUN.

20 | Teopuss CTpOEHHsS  OPraHMYECKUX  COEOUHEHUM.
N3omepus.

21 | YrimeBoaopoapl — aiKaHbl, QJIKEHbI, [UKJIOAIKAHBI,
QJIIKUHBI, aJIKQJIUCHBI.

22 | Pemienue 3a7a4 1o TEME: «IIpenenbubie
YTJIEBOJAOPOIBDY.

23 | Pemenne 3amadu  no Teme:  «HenpenenbHbie
YTJIEBOJAOPOJBIY.

24 | ApoMaTHyYeCKUE YTIE€BOIOPOIbI.

25 | Kucinopoacoaepxaliyge OpraHH4YeCKUe COCIMHEHUS
(cpaBHUTEIBbHAS XapaKTEePUCTHKA CIIUPTOB,
QJIbJIETUIOB M KAPOOHOBBIX KHCIIOT).

26 | Penrenue 3amad.

27 | Penrenue 3amad.

28 | A3oTconmepxanue OpraHMYEeCKUE COCIUHEHUS U
OMOJIOTMUECKU BayKHbIE BEIIECTBA.

29 | Pewienue 3aay.

30 | Pemenwne 3amad.

31 | OGobmenne marepuana MO TEME ILIKOJIBHOTO Kypca
«OO01as XuMus» - pelieHre CIOXKHBIX 3a/1ad, pazoop
TUMIAYHBIX OMIHOOK.

32 | O6obmenne marepuanga MO TEME IIKOJIBLHOTO Kypca
«Heopraamueckasi XuMUsD) - PEIICHUE CIOKHBIX 3a/1a4,
pa300p TUITUYHBIX OIMHOOK.

33 | O0obmeHne marepuana MO TEME ILIKOJIBHOTO Kypca
«Opranuyeckas XUMHS» - PEIIEHUE CIIOKHBIX 3ajad,
pa300p TUITUYHBIX OIIHUOOK.

34 | UroroBslii KOHTpOJIb B hopme EI'D.
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