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IlosicHuTeILHAS 3aMMHCKA

Paboyas mporpamma 37IeKTUBHOTO Kypca «XHUMHUs 3a CTpaHUIaMu ydyeOHukay» st 10 kimacca
COCTaBJICHA Ha OCHOBE CIIEIYIOLINX HOPMATUBHBIX JJOKyMEHTOB:
1.@enepanbublii 3akoH «O0 ob6pazoBannu B Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-03
(pen. ot 01.05.2017, ¢ u3m. ot 05.07.2017).
2. ITpuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @eneparun ot 17.04.2012 r. Ne 413
«O06 yTBepkIeHUU (enepabHOTO TOCYAapCTBEHHOTO CTaHAApTa CpPemHEero (IOJHOTO) 00IIero
oOpa3zoBanus» (pemakmus ot 29.06.2017).
3. CanlluH CII 2.4.3648-20 "CanutapHO-311AEMUOIOTHIYECKHE TPEOOBAHNUS K YCIOBUSIM U
opraHu3anuu  Oo0y4deHus, CojJepkaHusi B OO0IIE00pa30BaTEIbHBIX  OpTaHU3aAIUAX ",
YTBEPKJCHHbIE MOCTAHOBJIEHUEM 2lIa6HO20 20CY0APCMBEHHO20 CaHumapHoz2o epaia PD
Ne 28 om 28.09.2020
4. Astopckas nporpamma Epemun B.B., [Ipo3znos A.A., Epemuna 1.B., Kepumos 3.10.: Xumus.
VYrinyOnennsiit ypoBeHb. 10-11 kmaccel : pabouast mporpamma k auHun YMK B. B. Jlynuna :
yuebHo-MeToandeckoe nmocooue / B. B. Epemun, A. A. JIposnos, U. B. Epemuna,d. 0. Kepumos.
- M.: lpoda, 2017. — 324 c.

HeoOxomumocTh pa3paboTkm crienkypca s ydamuxces 10 kmacca «Xumus 3a
cTpaHulaMu yueOHrnka «OpraHuueckas XuMus» oOycJoBJIeHa cieAyronuM. B cooTBercTBUu €
y4eOHBIM IUITAHOM Ha M3yueHue XMUMHHU BbiaenseTcs 34 daca. TeopeTnueckas yacTh Kypca OY€Hb
CJIOkHA ¥ 00bEeMHA. YUeOHOUM mporpaMMoil He MPeAyCMOTPEHO JOCTATOYHOTOKOJUYECTBA YACOB
Ha OTpabOTKy YMEHMI W HaBBIKOB PEIIEHUS PACUYETHBIX 3aJady U JIOTUYECKUX YIPaKHEHUH.
BerynurenpHblif 5K3aMEH MO XUMHUU CTaHOBUTCS [UIS MHOTHX OOy4alomIMXcs Cepbhbe3HOM
npobiemoit. Criekypc MOMOXKET MPEOoJI0JIETh pa3pblB MEXIy TPEOOBAHUSMHM, 3aJI0)KEHHBIX B
3amanusix EI'D m peanbHBIMH BO3MOXXHOCTSIMH BBIITYCKHUKOB. [loarotoBka k sk3ameHy 0e3
MMOCTOPOHHEHN MOMOIIIY JOCTATOYHO CJI0XKHA, U 0COOYIO0 TPYJHOCTD MPEJICTABISIET pelIeHHE 3a/1a4
U yIpaXHEHUH (T€HETUYECKUE CBSI3U B OPTraHMUYECKON XUMUN).

[Iporpamma paccuntana Ha 34 uyaca B roj, no 1 wacy B Hememo. Ha BbimosiHeHue
MPAaKTUYECKOW YacTH Iporpammel OTBeAeHO 5 yacoB. Coaep:kaHHue MporpamMMmsbl MOCTPOEHO Ha
OCHOBE BEAYLIIMX TEOPETUUYECKUX PA3LEIOB Kypca XUMHUHU, B HEE BKIIOUEHbl 3aJaHUs C
HCII0JIb30BAHUEM MEXKIPEIMETHBIX CBS3€H ¢ KypcamMu (U3UKHU U MAaTEeMaTHUKH.

Kypc npenmnonaraer 06001ieHre U yriryoJIeHHEe UMEIOIINXCS Y 00y4JaroImuxcsl 3SHaHUH.

esin 3JIeKTUBHOI'O Kypca:

® KOPPEKLMs U YrayOjieHue UMEIOLINXCSl XUMUUECKUX 3HaHUN U YMEHHH;

® pacIHIMpEeHHE NPEACTaBICHUS 00YJAIOUINXCS O XUMHUUECKOM SKCIIEPUMEHTE;

® CTAaHOBJIEHHME U PAa3BUTUE JUYHOCTH OOYYAIOLIEroCs, OCO3HAHUE COOCTBEHHOMN
UHJUBUAYAJIBHOCTH, TOTOBHOCTb K CaMOOIIPENEICHUI0 Ha OCHOBE CHUCTEMBI 3HAHUHU O
(byHJaMEHTAJIbHBIX 3aKOHAX, TEOPHSIX, (PaKTax XUMUH;

® JOCTHUKEHUE BBIIIYCKHUKAMHU IIJIAHUPYEMBIX pE3YyJIbTAaTOB: KOMIIETEHUHUHA W
KOMIIETEHTHOCTEH, ONpeiensieMbIX JIMYHOCTHBIMH TMOTPEOHOCTSIMU U BO3MOXKHOCTSIMU
oOyyJaromerocsi CTapuiero LIKOJBHOIO BO3pacTa, MHIMBUAYalIbHON 00pazoBaTeIbHOM
TPACKTOPHUEN €ro Pa3BUTHUS U COCTOSTHUEM 3/10POBbSI.

® [pUOOpEeTEeHHE OIbITa pazHOOOPa3HOM JEATENbHOCTH, KIIOYEBBIX HABBIKOB,
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHME JUIS PA3IUYHBIX BHUJOB JIEATENLHOCTH (HABBIKOB
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penieHus npooiaeM, MPUHSITHS PEIICHUI, TIOUCKa, aHalln3a U 00paboTku nH(OpMaIUH,
HaBBIKOB 0€3011aCHOTO OOpAIICHHSI C BEIIECTBAMH B MIOBCEAHEBHON KU3HU).

3agaun:

] Gopmuposame 'y 0O0y4arOIMXCS YyMEHHE BHUACTh U TOHHUMAaTh IEHHOCTh
00pa3oBaHus, 3HAUUMOCTh XUMUYECKOTO 3HAHUS JIJIS KaXI0TO YeJ0BEeKa HE3aBUCHUMO OT €ro
podecCHOHAEHOM IeATEITBHOCTH;

° Gopmuposams IIPE/ICTABIICHHE 0 XUMHUYECKOU COCTAaBJIAIOLIEH
€CTECTBEHHOHAYUHO! KapTUHBI MUPA; YMEHHS OOBSACHATH 0OBEKTHI U IIPOLIECCHI OKPYXKAIOIIEH
JNENUCTBUTEIILHOCTH, UCIIOJIB3YS JUISl 3TOTO XUMHUYECKUE 3HAHMS;

° gocnumuleamy YOSXKACHHOCTD B IIO3UTUBHOM POJIM XUMUHU B )KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAUMOCTH IPAMOTHOTO OTHOLIEHHSI K CBOEMY 3J0POBBIO U OKPYKAIOLIEH
cpene;

° paszeéueams TO3HABATECIBHBIE MHTEPECHI, MHTECIUIEKTYAJIbHBIE U TBOPYECKHE
CIIOCOOHOCTH Yydal[uxcs B IpOLiEcCe U3Y4eHUS MMU XMMUYECKOM HayKu U €€ BKJIajJa B
COBPEMEHHBIN Hay4YHO-TEXHHUYECKHUI ITPOrpecc;

° ¢opmuposames  BaKHEHIIME JIOTUYECKHE OINEpallud MBIIUICHUS (aHAIu3,
CHHTE3, 0000IeHNe, KOHKPETU3allysl, CPaBHEHHE U [Jp.) B Ipolecce MO3HAHMS CHCTEMbI
BAKHEMIINX MOHATHHI, 3aKOHOB U TEOPHUH O COCTABE, CTPOEHUM U CBOMCTBAX XMMHUYECKUX

BEILECTB;

° cnocobcmeosams  061a0enulo  KIIOYEBBIMM ~ KOMIETeHUUsMU  (y4eOHo-
M03HaBaTEIbHBIMU, nH(}OPMaLMOHHBIMH, LEHHOCTHO-CMBICIIOBBIMH,
KOMMYHHUKaTHBHBIMH).

JlanHasi mporpamMMa HarpaBjieHa Ha JOCTIDKCHHE JHYHOCTHBIX M MeTamnpeaMeTHbIX
MJIAHUPYEMBIX Pe3yIbTaTOB, C y4eTOM (DOPMUPOBAHHS y 0OYIAIONTUXCS KOMIIETCHIIMNA B 00IaCTH
y4eOHO-HCCIEA0BATEIILCKOM M MPOEKTHOMN ACSITEIIBHOCTH.

IIpeaMeTHBIE pe3yIbTaThI 0 XUMHH OPUEHTUPOBAHBI TPEUMYIIIECTBEHHO Ha TIOJITOTOBKY
K TMocieAyromeMy TpogecCHOHAIBPHOMY  OOpa30BaHMIO, Pa3BUTHE  WHIUBUIYaJTbHBIX
crocoOHOCTEHN 00yJaroIIMXcsi MyTeM 0oJjiee TIIyOOKOTO OCBOSHHUSI OCHOB HayK, CHCTEMATHYECKUX
3HaHUH U CMIOCOOOB JACUCTBHUH, MPUCYIIUX JAHHOMY Y4eOHOMY MPEIMETY.

CpoKH peaan3aiyy IporpaMMBbl

e Cpok peanu3zanyu nporpamMmmbl — 1 ron
e 1 yac B Hexento, Bcero 34 vaca, u3 HUX 1 yac — pe3epBHOE BpeMs

IInanupyemsble JUYHOCTHBIE Pe3yJbTAThHI 0CBOCHHUS POrPAMMBbI

JInuHoCTHBIE pe3yJbTaThbl B c(epe OTHOLICHMH O0ydaromuUXcsi K cede, K CBOEMY
310POBbI0, K MO3HAHMIO ce0si:

OpUEHTaIMsl OOYdYaIoOUIMXCsl Ha peaju3aliio TO3UTHBHBIX JKM3HEHHBIX IEPCIEKTUB,
WHUIMATUBHOCTh,  KPEaTHMBHOCTb, TOTOBHOCTb M  CIIOCOOHOCTH K  JINYHOCTHOMY
CaMOOTIPE/ICIEHHUIO0, CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE [IIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh OOy4alomMXcs K CaMOPa3sBUTHIO M CaMOBOCIHMTAaHUIO B
COOTBETCTBUU C OOIIEYEIOBEUECKUMH 1IEHHOCTSIMH;



JInuHoCcTHBIE pe3yJbTaThl B c(epe OTHOWIEHWH O0YYAaKOIIUXCA € OKPY/KAIMIMMH
JIIOAbMH:

HPaBCTBEHHOE CO3HAHHUE U MOBEJIECHUE HAa OCHOBE YCBOCHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH M CIIOCOOHOCTH BECTH JAMAIOT C JPYTUMHU JIOJBMH, HAXOIUTh OOIIME eI U
COTPYIHHMYATH I UX JIOCTHXKEHUS,

OCO3HAHHOE, YBa)KUTEIIBHOE U JOOPOIKENATEIIbHOE OTHOILIEHHE K APYrOMY 4YEJIOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO;

(bopMupoBaHHE O3UTUBHOTO OTHOMICHUS K JIFOASM, B TOM YHCIIE K JINLIAM C OTPaHHYCHHBIMH
BO3MOYHOCTSIMU 3/I0POBbSI U MHBAJIUIAM;

pa3BUTHE KOMIIETEHIIUI COTPYJHUYECTBA CO CBEPCTHUKAMU, B3pOCIBIMU B 00pa30BaTEIbHOM,
OOLIECTBEHHO MOJIE3HO, MPOEKTHOM U IPYrUX BUJAX JAESITEIbHOCTH.

JInuHocTHBIE pe3yJibTaThl B cepe OTHOLIEHHI O0yYalOIIUXCA K OKPYKaOIIEeMy
MHPY, ’KUBOH NPHPOJAE, Xy10KECTBEHHOH KYJIbType:

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHs HAyKH, 3HAYMMOCTH
HayKH, BJaJIeHUE JOCTOBEPHON MHPOpMaLIEl O epeIOBbIX TOCTHKEHUAX U OTKPBITUSX MUPOBOI
U OTEYECTBEHHOW HAayKH, 3aWHTEPECOBAHHOCTb B HAy4YHBIX 3HAHMSIX 00 YCTpoHCTBE MHUpa U
o0111ecTBa;

9KOJIOTMYecKas KyJabTypa, OepeXKHOe OTHOIICHHSI K POJHOW 3emiie, MPUPOJHBIM OorarcTBam
Poccnn m Mupa; yMeHMS M HaBBIKH Pa3yMHOTO ITPUPOIOTIOIB30BaHUS, HETEPIIUMOE OTHOILIEHHUE K
JNEUCTBUSM, IPUHOCALIUM BpE]] SKOJIOTHH;

JIMYHOCTHBIE pe3yJbTaTbl B cdepe OTHOMIEHHS o0Oy4damommxcss K TPyay, B cdepe
COMATbHO-IKOHOMUYECKUX OTHOLIEHHUIi:

MOTPEeOHOCTh TPYAUTHCS, YBOKEHHE K TPYAy M JIIOAAM TpyJa, TPYAOBBIM JIOCTHKEHUSM,
N0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BHJAM TpPYAOBOM
NesITeNIbHOCTH;

FOTOBHOCTh K CaMOOOCTYXHBaHUIO, BKJIIOYas OOy4YeHHWE U BBINOJHEHUE JOMAIIHUX
00s13aHHOCTEH.

IInanupyemble MeTaNpPeIMETHEIC Pe3yJIbTAThl 0CBOEHHS MPOrPaAMMBbI
MertanpeameTHble pe3yibTaThl OCBOCHHS OCHOBHOHM 00pa3oBaTeiabHONH MPOrpaMMBI
MPEACTABIICHBI TPEMS TPYNIIaMU YHUBEPCAIbHBIX yueOHbIX neiicTuid (Y'Y ).

1. PeryasiTuBHBbIE YHUBEPCAJIbHbIE yYeOHbIe eiicTBUS
OOyyaromuiics Hay4YUTCA:

CaMOCTOSITEJIBHO OIpPENeNATh 1eNM, 33/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOKHO
OIPENIeNINUTh, YTO LEJb JOCTUIHYTA;

OLICHUBATh BO3MOXHBIE TOCIEJCTBUS JOCTH)KEHHUS IOCTABJICHHOW LEIM B JEATENbHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOIIMX JIIOJIEH, OCHOBBIBAasICh HAa COOOPaKEHUSIX ITUKHU U
MOpaH;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE 3a/Jaud B 0Opa30BaTENbHONW NEATENBHOCTH U
AKHU3HEHHBIX CUTYaLlUsX;

OLIEHUBATh PECYpChl, B TOM YHCIIE€ BpeMsl U JIpyrue HeMaTepuaibHble pecypchl, HEOOXOAUMBbIE
JUIL JOCTHKEHUS TIOCTaBJICHHOM 1IEIN;

BBIOMpAaTh MyThb JOCTHXKEHMS LeNW, IUIAHUPOBAaTh pEILIeHHWE TOCTAaBJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHalIbHbIE U HEMaTepUaAlIbHbIE 3aTPAThI;

OpraHu3oBbIBaTh A((GEKTUBHBIA TOUCK PECypcoB, HEOOXOIUMBIX S JOCTHXKEHUS
IIOCTABJIEHHOM LIETH.



2. Ilo3naBaTe/ibHbIe YHHBePCAJIbHbIE YUeOHbIe el cCTBUA
OOyyaromuiicas Hay4YnTCs:

HCKaThb U HaXOAUThb 0606H_I€HHBIG CII0COOBI peuiCHud 3a7a4, B TOM 4YHUCIIC, OCYHICCTBIIATH
pa3BepHYThIi WHGOPMALMOHHBIA IMOWCK W CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHbBIE U
[I03HABaTENbHbIE) 33/1a4H;

KPUTHUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh HH(OPMALMIO C Pa3HbIX MTO3UIUH, pacClIO3HABATb
1 (PUKCHPOBATH MMPOTHBOPEYHS B HH(OOPMAIIMOHHBIX UCTOYHHUKAX;

UCIIOJIb30BAaTh  PAa3/IMYHbIE MOJEIbHO-CXEMAaTUYECKUE CpPEJICTBA JUIsl  IPEJICTaBICHUS
CYLIECTBEHHBIX CBSI3€ U OTHOILIEHUH, a TAK)KE IPOTUBOPEUMIA, BBISBIEHHBIX B MH()OPMALIMOHHBIX
HCTOYHHKAX,

HaxOJWUTh W TPUBOJUTH KPUTUYECKHUE APTyMEHTBHI B OTHOUIEHUM JEHCTBUM W CYKICHHU
ApYyroro, CIIOKOMHO W Pa3yMHO OTHOCHUTBHECA K KPUTHYCCKUM 3aMCHaHUAM B OTHOLICHHUU
COOCTBEHHOTO CYXKJIEHUSI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

MCHATH U YACPKUBATDH PAa3HBIC ITO3UIIMHU B MO03HABATEIILHOM JACATCIIbHOCTH.

3. KomMmyHuKaTHBHBIE YHUBEpPCAIbHbIE y4eOHbIEe el CTBUS
Oo0yuaromuiicss HAy4YUTCsH:

OCYILECTBJISATh JCIOBYI0O KOMMYHHUKAIIMIO KAaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH,
Mo0MpaTh MAPTHEPOB IS IETOBOM KOMMYHUKAIIMHM UCXOS U3 COOOPKEHUI PE3yIbTaTHBHOCTH
B3anMMOJICCTBHS, a HE JIMUHLIX CUMITATHIA;

MIPU OCYIIECTBICHUH TPYMIIOBOM pabOTHl OBITh KaK PYKOBOIUTEIEM, TaK U WICHOM KOMaH/IbI B
Pa3HBIX POJISX (TeHepaTop UACH, KPUTHUK, UCTIOTHUTENb, BBICTYMAIOIIUH, SKCIIEPT U T.]1.);

u3jaraTh CBOIO TOUKY 3pEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Ilnanupyemble IPEIMETHERIE Pe3Y/JbTAThl 0CBOECHHS MPOTPaMMbI

Ooyyarwmuiicss Ha NPOPUIBLHOM YPOBHE HAYYUTCS:

pacKpbIlBaTh Ha MPUMEPAX POJIb XUMUU B (POPMHUPOBAHUU COBPEMEHHON HAay4yHOU KapTUHBI
MHpa U B MPAKTUYECKOW NEATENHHOCTH YeJIOBEKa, B3aUMOCBS3b MEXKAYy XUMHEH U JAPYyrUMU
€CTECTBEHHBIMU HAYKaMU;

WUTIOCTPUPOBATH Ha MPUMEPax CTAHOBJICHHWE U SBOJIIOIMIO0 OPraHWYeCKOW XMMHUH KaK HayKu
Ha Pa3JIMYHBIX UICTOPUUECKUX JTallax ee Pa3BUTHUS;

COCTaBIIAITh MOJICKYJISIDHBIE U CTPYKTYpHBIE (DOPMYJIbI HEOPraHMYECKUX M BEILIECTB Kak
HOocUTeNneld wuH(oOpMalMu O CTPOSHUHM BEUIECTBA, €ro CBOWCTBAX M MPUHAAJICKHOCTH K
OTpeIeIEHHOMY KJIaCCy COEIMHEHU;

XapaKTepu30BaTh (HU3UYECKUE CBOICTBA HEOPraHMYECKUX M OPraHWYecKHX BEHIECTB H
yCTaHABIUBATh 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAJUIMYECKOM PEIIETKH;

XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHMM XMMHUYECKMX CBOWCTB IPOCTBHIX BEILECTB,
BOJIOPO/IHBIX COEAMHEHUM, BBICIIMX OKCHUJIOB U THIPOKCU/IOB;

IPUBOAUTH HPUMEPHl XUMHMUYECKHX pEeaKIUil, pacKpbhIBalOIIUX XapaKTepHble XUMHUYECKUE
CBOMCTBA HEOPraHMYECKMX BEIIECTB HM3YYEHHBIX KJIACCOB C MLEIbI0 MX HJIECHTHU(DUKALUU U
00BsICHEHUs 00J1aCTH TPUMEHEHMS;

ONPENEIATh MEXaHW3M pEeaKkUUu B 3aBUCUMOCTH OT YCIOBUM IIPOBEACHUS pEaKUUU MU
IIPOrHO3UPOBATh BO3MOKHOCTh ITPOTEKAHUS XMMUUECKUX PEAKIUI Ha OCHOBE TUIIA XUMHUYECKON
CBSI3M U aKTUBHOCTH PEArcHTOB;

yCTaHaBJIMBaTh 3aBUCHUMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYeCKUX COETUHEHUH OT
XapakTepa B3aWMHOIO BJIMSHMS aTOMOB B MOJIEKYJIaX C ILIEJIbIO NPOTHO3UPOBAHUS MPOIYKTOB
peaKuuu;

YCTaHABIMBAaTh I'€HETUYECKYIO CBSI3b MEXAY KJIacCaMM HEOPraHMYECKUX M OPraHUYECKUX
BellecTB Ui OOOCHOBaHMS NPUHLUUIHAIBLHON BO3MOXHOCTH TMOJYYEHUS OPraHUYECKUX
COEIMHEHUH 3aJaHHOT0 COCTaBa U CTPOCHHS;



NoIOUPATh pEareHThl, YCIOBHS U OTIPEACIATH MPOYKThI PEaKLUi, MO3BOJISIOMINX PEATH30BaTh
na00paTOpHBIE U IPOMBIIIJICHHBIE CIOCOOBI TOTYUYEHHUS BXKHEHIINX OPraHNYEeCKUX BEIECTB;

ONPEENATh XapaKTEp CPEeAbl B pe3ylbTaTe I'MAPOJIN3a HEOPraHUYECKUX M OPraHuYeCKUX
BELIECTB U IPHUBOJUTH NPHUMEPHl THIPOJIM3A BEIIECTB B IOBCEJIHEBHOM MU3HU YEIIOBEKA,
OMOJIOTUYECKUX OOMEHHBIX MPOLIECCAX U MPOMBIIUICHHOCTH;

NPUBOJUTh  TNPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  peakuud B  IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLECCAX U )KU3HENEATEIBHOCTH OPraHU3MOB;

000CHOBBIBATh MPAKTHYECKOE HCIIOIB30BAHNE HEOPTAaHNIECKUX U OPTaHUYECKHUX BEIIECTB U UX
peaxkuuii B IpOMBILIIIEHHOCTH U OBITY;

BBIIIOJIHATh XUMUYECKUH IKCIIEPUMEHT I10 PAclO3HABAHUIO U MOJIyYEHUIO OPraHUYECKUX
BEIIECTB, OTHOCALIMXCSA K PAa3IMYHBIM KJIaccaM COEAUHEHMH, B COOTBETCTBUU C IIpaBHJIAMU U
npruemMamu 0e30macHoOi paboThl ¢ XUMUYECKMMHU BELLIECTBAMU U Ja00PAaTOPHBIM 000PYI0BaHUEM;

HCI0JIb30BAaTh METO/Ibl HAYYHOTO MO3HAHUS: aHAJIN3, CUHTE3, MOJEINPOBAHNE XUMUUECKUX
MIPOLIECCOB U SIBJICHUN — MPU PEIIEHUH y4eOHO-UCCIIE0BATEIbCKUX 3a/1a4 110 U3YYEHHUIO CBOICTB,
CIOCOOOB MOJyYEHUS U PaclO3HABaHUS OPraHUYECKUX BEIIECTB;

BIIJIETh NpaBUJIaMU 0€30MacHOro OOpalleHusi € €IKUMH, TOPIOYMMHU M TOKCHYHBIMHU
BEIIECTBAMU, CPEICTBAMHU OBITOBOM XUMUM;

OCYILIECTBIISITh TMOMCK XHWMHUYECKOM HHQOpMalMM 1O Ha3BaHUAM, UACHTU(]UKaTOpaMm,
CTPYKTYpPHBIM (POpPMYJIaM BEILECTB;

KPUTHYECKH OI[EHUBATh U MHTEPIPETUPOBATH XUMUUECKYIO HH(OPMALINIO, COAEPIKAILYIOCS B
COOOILIEHUAX CPEIACTB MaccoBo HHpopmanuu, pecypcax WHTepHeTa, Hay4yHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTHU B LIESX BBISBIICHUS OMIMOOYHBIX
CyXKJeHU! U PopMUpOBaHUS COOCTBEHHOU MO3UITUH;

yCTaHaBJIMBaTh B3aUMOCBA3M MEXIy (akTaMM W TEOpHEH, NMPUUYMHOW M CJIEICTBHEM IpHU
aHamu3e MpoOJEeMHBIX CHUTyaludi W OOOCHOBAaHMM TNPUHMMAEMBIX pELICHUH Ha OCHOBE
XUMHWYECKUX 3HAHMI,

IPECTaBIATh IMYTH PEIIEHUs TJI0OANbHBIX NPOOJEM, CTOSIIUX IEpe] YelIO0BEYECTBOM, U
NEPCHEKTUBHBIX HAINPABICHUN PAa3BUTHUA XMMHMUYECKMX TEXHOJOTMH, B TOM YHCJE TEXHOJIOTUH
COBPEMEHHBIX MaTEpUAJIOB € PA3IMYHON (YHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB
CBIPbsI, NEPEepPaOOTKU U YTHIIN3ALUH IPOMBILIUIEHHBIX U OBITOBBIX OTXOO0B.

10 kaace. 1 4 B Heaesro/Beero 34 4, u3 Hux 1 4 — pe3epBHOe BpeMsi

Ilepeuens U HA3BaHUE TEM Kypca.

Ha3Banme Tem Kypca KoaunuyecrBo yacos

Tema 1. Pemenue pacueTHbIX 3amgad 0e€3 HMCIOJIb30BaHUS 7
XUMHUUYECKUX YPAaBHEHUN. XUMUYECKUN IKCIIEPUMEHT

Tema 2. Pemienne pacyeTHbIX 3a7a4 C HCMOJIb30BAHUEM 14
XUMUYECKUX YPAaBHEHUII.

Tema 3. Pemenue nornyeckux 3agaHuil. 12

PeszepBHoOe Bpems 1

1. Pemienue pacyeTHbIX 3agay 0e3 MCHOJb30BAHUSI XHMHUYECKMX YypaBHeHMil

Xumu4yeckuii 3xcnepumMenTt (7 4acoB)

BriBos1 hopMyIil BeliecTBa O MacCOBBIM J0JISIM 3JIEMEHTOB JJAaHHOTO BEILIECTBA.

BeiBon (opmysnbl BemecTBa IO MAacCOBBIM JIOJSIM DJIEMEHTOB JAHHOTO BeIIeCTBA U
OTHOCHUTEJIbHOM TUIOTHOCTH MApoB JIAHHOTO BellecTBa. BbIBOJ GopMyibl BeliecTBa Mo Macce U
(umu) 00beMy MCXOIHOTO BELIeCTBAa M MPOIYKTOB CropaHus . PacueTsl Mo TepMOXMMHYECKHM
YPaBHEHUSIM.



OmnpeneneHne Ka4eCTBEHHOI'O COCTABA OPraHUYECKUX COCIUHEHUN.
[omy4yenue cnoxxHbIX 3¢pupoB. MccnenoBanue CBOMCTB OPraHNYECKUX COSTMHEHUH.
KonTtpousb 3HaHUH, YMEHUN, HABBIKOB.

2. PeleHue pacuyeTHBIX 32124 ¢ HCNIO/Ib30BAHNEM XUMHYeCKHX ypaBHeHHii (14 yacos).

BreiBon (opmynbl BemecTBa MO M3BECTHOM Macce (00beMy, KOJMYECTBY) HCXOIHOTO
BelllecTBa W TMpojaykTa peakuuu. Haxoxxnenue maccol (00beMa) MPOAYKTAa PEaKIUu, €CIu
U3BECTHBI Macca (00beM) IMpoayKTa M MaccoBas [J0Js BbIxoja. Pemienue 3amgau ¢
UCIIOJIb30BAHUEM TMOHSTHS «U30BITOK — HEIOCTaTOK». 3ajJaud Ha CMECH BEIIECTB, €CIIU
KOMIIOHEHTBl CMECH HpOSBISAIOT HE CXOJHBbIE CBOMCTBAa. 3aJaud Ha CMECH BELIECTB, €CIH
KOMITOHEHTBI CMECH IMPOSBIIAIOT CXOJHbIE CBOMicTBa. KoMOMHMpOBaHHBIE 3a1aun.

KoHTponb 3HaHUH, yMEHNN, HABBIKOB.

3. Pemenue sornyecknx 3aganmii (12 yacon )

T'eneTnueckas CBSA3b MCXKAY KIacCaMH YrJI€BOJAOPOIOB. I'emeTnueckast CBSI3b MCXKIY
KJIACCaMH KHCIJIOPOJCOIEP/KANUX OPTAaHUYECKHUX BelecTB. ['eHeTndeckas CBA3b MeX Iy Kilaccamu
YIJIEBOJIOPOJIOB M KHCJIOPOJICOACPKAIIMX OPraHUUECKUX BEHIECTB. ['eHeTnueckass CBsI3b MEXIY
KJIacCaMU a30TCOJAEPKAIINX OPraHUYECKUX BEHIECTB. [ €HEeTHYEeCKas CBS3b MEXIY Pa3IMYHbIMU
KJIaCCaMU OPraHUYECKUX COCTMHEHUM.

KauecTBeHHBIE peakliiy HA OpraHUYECKUE BEIIECTBA.

Pe3epBHoe Bpemsi — 1 yac



_Temarnueck

IJIAHUPOBAHUE DJICKTUBHOI'O K

A 110 XuMuu

«XJMMUd 332 CTPDAHUIIAMY VUECOHUKA)

10 knacc. 1 4 B Henesro/Beero 34 4, u3 HUX 1 4 — pe3epBHOE Bpemsl

Ne Koua-Bo Tema 3ansaATHSA ®opmupyemsie YY /I
n/n 4acoB
PelieHue pacyeTHbIX 32124 U
NMpaKTH4YeCKHuX 3a1a4 (74acoB)
1-2 2 Onpenenenre Ka4eCTBEHHOTO CucremMaTu3upoBarsb, u
COCTaBa OPTaHUYECKUX BEIICCTB aHAIM3UPOBATH
MOJIy4YEHHYIO MH(POpPMAIHIO,
JIeNIaTh BBIBO/IBI,
HCII0JIb30BATh TOJTYICHHYIO
uH(pOpMaLIHIO
3-4 2 HccnenoBanue cBOiCTB Knaccugumnuposats
OpPraHMYECKUX BEIICCTB WU3YYCHHBIE  OOBEKTHI |
SIBJICHUS
5 1 BriBog popmyribl BemiecTBa o ApryMeHTHpOBATH
MaCCOBBIM JIOJISIM 3JIEMEHTOB MTOHWMAaHWMSI CTPOSHUS aToMa
JTAHHOTO BEIIECTBA
6-7 2 BoiBog popmyribl BemiecTBa o Peanu3oBriBaTh  BBHIOpaHHBIE
Macce UCXOJIHO BEIIeCTBA U NyTH W CPEICTBA PEIHICHUS
MIPOJIyKTOB CTOPaHUs MOCTABJIEHHOM 3324
Pemenne pacueTHbIX 327124 ¢
HCIOJIb30BAHMEM XUMHUYEeCKUX
ypaBHeHuii (14 4yacoB)
8-9 2 BriBoa hopmyiibl BelecTBa 1o HNHTepnpeTupoBars,
U3BECTHOM Macce UCXOIHOTrO CUCTEeMaTH3UPOBATh,
BEIIECTBA U MTPOIYKTA PEaKIUU KPUTHYECKH  OILICHUBATh U
AHAIU3UPOBATH MOJTYYECHHYIO
nHpopMaImio
10-11 | 2 HaxoxaeHne Macchl PO IyKTa Jenate  aprymeHTHpOBaHHbBIE
peaKIy, ecIi U3BECTHBI MaccoBas BBIBO/IbI
JI0JIs1 BBIXO/1a U HA000poT,
HAX0JIEHUE MacChl UCXOHOTO
BEIIECTBA, €CIIM U3BECTHBI Macca
IPOJIYKTa U MaccoBast JI0JIM BbIXO/1a
12-13 | 2 Pemrenue 3amay ¢ HCnosib30BaHUEM Knaccudumuposats
noHTUST «V30BITOK-HETOCTATOK)» W3YYEHHbIE 0OBEKTHI U SBICHUS
14-15 | 2 3a/1auu Ha CMECH BEIIEeCTB, SCIIN Peanu3oBbiBaTh  BBHIOpaHHBIE
KOMITOHEHTBI CMECH TIPOSIBIISIOT HE NyTH W CPEICTBA PEIICHHUS
CXOJIHBIE CBOMCTBA poOIeMbI
16-17 | 2 3a/1auu Ha CMECH BEILECTB, €CIIN JloBoauTh perieHue
KOMITOHEHTBI CMECH TMPOSIBIISIOT pOOJIeMBI 10 KOHIIA
CXOJIHBIE CBOMCTBA YMeTr  TpUMEHSTh  3HAHWUS,
YMEHHUsI, TOJMy4eHHbIE  TIPH

H3Y4YCHUU TCMbI




18-20

KomOunnpoBaHHbIe 3a1a4u

WNHuTepnpetupoBars,
CUCTEMaTU3UPOBATD,
KPpUTHUYECKH  OLIEHUBaTh U
AQHAIN3UPOBATh  MOJIYYEHHYIO
nHpOpMaLNIO

21 Kontpouns VYMeTb  IpPUMEHATH  3HAHWS,
YMEHHUS, TOJy4EeHHbIE  TIpH
M3Y4EHHUH TEMBI
Pemenue sornyecknx 3aganmii (13
4acoB)
22-23 ['enernueckas cBsA3b MEXIY CucreMaTu3npoBarhb, u
KJIaccaM¥ yTIIeBOIOPOIOB AaHATM3UPOBATh  TIOIYYEHHYIO
MH(POPMAIINIO, IeTaTh BBIBOIHI,
UCTIOJIb30BAThH IMOJyYCHHYIO
nH(pOpMaLIHIO
24-25 I'enetrnueckas cBsA3b MEXIY dopmynupoBaHue TUIIOTE3,
KJIaccaM¥ KUCIIOPOJICOIEPIKAIINX aHaJIM3 W CHHTE3, CPaBHEHHE,
OpraHUYECKUX BEIIECTB 0000IIeHNe, CHCTEMAaTH3alIHs,
BBISIBJIICHUE PUYHHHO-
CIICICTBEHHBIX CBsI3€il, IOMCK
aHaJIOTOB
26-27 I'eneTnueckas cBA3b MEXKITY Knaccudumuposats
KJIacCaMU YIJIEBOJIOPOJIOB U U3y4CHHbIE OOBEKTHI U SBJICHUS
KHUCJIOPOACOAEPIKAILIUX
OpPraHUYeCKUX BELIECTB
28-29 I'eHeTHUeCKas CBS3b MEXKIY dopmynHpoBaHUE  THUIOTE3,
KJIacCaM¥ a30TCO/IeprKaIlnX aHaJlM3 U CUHTE3, CpPaBHEHUE,
OpPraHUYECKUX BEIIECTB o0o011eHne, cucTeMaTu3arus,
BbISIBIICHUE HPUYHHHO-
CJICJICTBEHHBIX CBsI3€i
30-31 I'eHeTrueckas CBsI3b MEKIY Peann3oBbiBaTe  BbIOpaHHBIE
pa3IMYHBIMU KJIACCAMHU OyTH M CPEIACTBA pELICHUs
OpraHnM4eCKUX BCIICCTB IIOCTABJICHHOW 3aJa4u
32 KayecTBeHHee peakuuu Ha CucremMaTu3upoBarh, u
OpraHUYecKHe BelecTBa aHAJIM3UPOBaTh  MOIYYCHHYIO
UH(OpMaLIUIO, 1e1aTh BbIBOJbI,
UCIMOJIb30BATh MOJYYEHHYIO
nHpopMaInio
33 KoHntpons
YMeTh  NpUMEHATh  3HAHWS,
YMEHUs, TMOJy4deHHble  TpU
U3Y4EHUH TEMbI
34 PesepBHOE Bpems




IIpunoxenue

Onucanne MaTepuaibHO-TeXHHYECKOr0 ofecneyeHus1 00pa3oBaTe/IbHOr0 NMpouecca
Y4eOHO-MeTOAUYECKOe 00ecTieYeHre IPOrPaMMbl

YueOHuK
1. Epemun B.B., Ky3semenko H.E., Tepenun B.U., Ipo3noBa A.A., Jlyuun B.B. Xumus, 11

KJacc, yriyoneHHblid ypoBeHb. M.: [lpoda, 2020.

Y4eOHO-METOANYECKUN KOMILIEKC
1. Meroanueckoe nocodue k yuebuuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A.

A. Jlpo3nosa, B. B. Jlynuna «Xumus. YrioyoneHnsslii ypoBeHb. 10 xmacc» (aBTopsl B. B.
Epemun, B. 1. Maxonuna, O. FO. CumonoBa, 1. B. Epemuna, A. A. Jlpozmnos, 3. IO.
Kepumos).

2. Curyanuonnsie 3aganus mo xuMuu: 8-11 kimaccer. ®T'OC / [Tuuyruna I'.B. — M.: Bako, 2014
-144 c.

3. Pageuxwmit A. M., lunaktudeckuiit Mmarepuan mno xumuu it 10-11kmaccos / A.M. Pazxernikuii -
M.:TIpocBemenne, 2019.- 144 c.

YueOHbIe 110co0U JUTs 00VIAIONINXCS

1. XKyxkos I1.A., XXykoBa N.H., CmuptaoBa JI.M. C60pHUK 3a/1a4 10 opraHndeckoi xumuu. 10—
11xkmaccer. — M.: [Ipocsemenne, 2014.

2. Kapmosa A.A., Jleekun A.H. Opraanueckas XuMusi: 3aJ1a4il ¥ MPAKTHIECKUE PabOTHI. —
CII6.: ABanon, A3Oyka-kiaccuka, 2015.

HI/I(bDOBBIe O6Da3OBaTCJ'IBHI>IC PECYPChI

My.]'[BTPIMCI[PIﬁHI:IC IMPE3CHTAMHU 110 BCEM TEMaM ITpOorpaMmal JJIs1 COIIPOBOXKIACHUA YPOKOB.

Motymu 3IIEKTPOHHBIX 00pa30BaTebHBIX pecypcoB «Xumus» (http:/fcior.edu.ru)

Marepuansl €IMHO U KOJUIEKIIUU 1 ppoBBIX 00pa3oBaTEeIbHBIX pecypcoB
(http://school/collection.edu.ru)

Poccuiickas snexTponnas mkosa (https://resh.edu.ru/)

O6ODVI[OBaHI/Ie JJIA ITIPAKTHYCCKUX U J'Ia6ODaTODHLIX Da6OT

1. HabGop moneneit aTOMOB AJisi COCTaBICHHS MOJENEH MOJIEKY

2. PeakTuBBI M MaTepuaibl: Ha0Op PEAKTHBOB sl 0a30BOTO YpOBHS (COTVIACHO TEPEYHIO
1ab0paTOPHBIX, MPAKTUUYECKUX pabOT U JEMOHCTPALIMOHHBIX OIBITOB)

3. Tlpubopsl ¥ TpUCTIOCOONICHUS: KOMIUIEKT MOCYAbl U MPHHAICKHOCTEH ISl MPOBEICHUS
mab0opaTOPHBIX, MPAKTUYECKUX padOT M AEMOHCTPAIMOHHBIX OIBITOB (IITATHBBI, IPOOUPKH,
KOJIObI, pUIbTpOBaTbHAs Oymara, XUMUUYECKUE CTaKaHbI, CHUPTOBKH, Ta300TBOIHBIC TPYOKH,
BECHI)

HatypanbHbie 00BEKTHI

Komnekuu HedTH, KAMEHHOTO YIJIsl U TIPOYKTOB IEepepaboTKH, MIacTMACC, BOJIOKOH.


http://fcior.edu.ru/
http://school/collection.edu.ru
https://resh.edu.ru/




