AHHOTALUA

Pabouas mnporpamma ydeOHOro mnpeaMera «XHUMHUS» €CTECTBEHHO-HAyYHOTO MNPOQIIsL
cocraBneHa Ha ocHoBe: DenepanbHOr0 TrOCYIAPCTBEHHOTO O0pa30BaTEIBHOrO CTaHAApTa
cpenHero ooiiero oopazoBaHus; IPUMEPHOI OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO
o0rmiero o6pa3oBaHust; aBTOPCKOM MPOTrpaMMBbI IO «XHUMHUN» YriyOneHHbld ypoBeHb A 10 - 11
kiaccoB (aBropsl C.A. [ly3zakoB, H.B.Mamauna, B.A. [TonkoB).

Jlannast mporpamma obecriednBaeTcs JIMHUEH Y4eO0HO-METOMYECKUX KOMIUIEKTOB 110 XUMUHU
s 10 — 11 wmaccoB mox pemakumeit C.A. Ily3akoBa, BbITYCKaeMOW H3aTE€IbCTBOM
«IIpocsemeHue».

Hesapb nzydeHus npeamera « XuMHs»:

(dbopMHpOBaHUE MPEICTABICHUI: 0 MaTEPUAIIBHOM €IMHCTBE MUPA, 3AKOHOMEPHOCTSIX U
II03HABAEMOCTH SBJICHUM IIPUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HaYK U €€
BeAylllel posii B OOECIEYeHUH YCTOWYMBOIO pPa3BUTHs 4YEJIOBEYECTBA: B PEIICHUU
npo0JeM 35KOJIOTMYECKOM, SHEpreTM4eckoil M NUILEeBOH 0e3011acHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/JaHINH HOBBIX MaT€PHAaJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B 00ECIICYCHUN
palMOHAIFHOTO TPUPOIOTIONB30BaHUsS, B (POPMHPOBAHUU MHPOBO33PEHUS M OOIIeH
KYJBTYpbl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON CpenE;

OCBOEHUE CHUCTEMBl 3HAHHUH, JIEKAIIUX B OCHOBE XMMMUYECKOH COCTaBIIAIOILEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa: (yHAAMEHTAIbHBIX TOHIATUH, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX IPEICTABICHUA O CTPOCHUHU BELIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJMOJIEKYJISIPHOM, O TEPMOAVNHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKUX PEAKLUH, 0 XMMHUYECKOM
pPaBHOBECHM, pacTBOpax M JAUCHEPCHBIX cHcTeMax, 00 OOMIMX Hay4HbIX MPHHLUIAX
XUMHYECKOTO ITPOU3BOJICTBA;

¢dopmupoBaHHe y OOYyYaroIIMXCS OCO3HAHHOTO TIIOHUMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHWUU Ui OOBSICHEHHs KIIOYEBBIX HACH U TmpolieM
COBPEMEHHOM XUMMH, s OOBACHEHMS W NPOTHO3UPOBAHHUS SBICHUH, HMMEIOLIMX
€CTECTBEHHO-HAYUHYIO MPHUPOJY; TPAMOTHOIO pelIeHUs MpoOieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHHS, AaHAJIW3a W OLEHKM C IO3ULHA SKOJIOTMYECKOU
0€30MacHOCTH MOCEACTBUNA ObITOBOM M NMPOU3BOJICTBEHHOM AESITEIBLHOCTH YEIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U ITepepabOTKOM BEIIECTB;
yriayOieHue NpeACTaBICHUH O Hay4yHBIX METOJax II03HaHUS, HEOOXOIMMBIX s
nproOpeTeHus] YMEHUIH OpUEHTUPOBATHCS B MUPE BELECTB U OOBSICHEHUSI XMMUYECKHX
ABJICHUM, UMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKON ACATEIBHOCTH U IIOBCEIHEBHOU
JKU3HHU.

I[aHHa}I LEJIb p€IIACT CICAYIOIINEC O6pa30BaTCHLHLIe 3aJavuu:

BOCIIUTaHUE YOEKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPHUPOJBI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPETHUYECKHX W TMPUKIAJHBIX HCCIEIOBAHUN B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU,

pa3BUTHE MOTHUBAIMMA K OOYYEHUIO U TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEITOBEUECKUX IIEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYalbHBIX W  TBOPYECKHUX
crocoOHOCTeN o0ydarommxcs, (GOPMUPOBAHHE Yy HUX CO3HATEIHLHOTO OTHOIICHHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCHEIIHOM



npodecCHOHaIbHOW U OOIIECTBEHHOW AEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (GopMUpOBaHHE YMEHH W HABBIKOB Pa3yMHOTO IPUPOIOIOIb30BAHKS, Pa3BUTHE
9KOJIOTHYECKOW  KYJIBTYphl,  HPUOOpPETEHHE  OMbITa  OOIICCTBEHHO-IIOJE3HOM
9KOJIOTHYECKOH JeITeIbHOCTH.

ITPEAMETHBIE PE3VJIbTATHI

[IpenMeTHBIE pe3yibTaThl OCBOCHHS MPOrPAMMbI 10 XUMHHM Ha YrIyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHUPUYECKHe Ui y4eOHOro mpeaMera
«XUMHSD» HaydHbIC 3HAHHUS, YMEHHUS M CIIOCOOBI NCHCTBHI MO OCBOCHHIO, MHTEPIIPETALUU H
HpeO6pa30BaHHIO 3HaHI/II>’I, BUAbI JCATCIBHOCTHU I10 MOJTYYCHUIO HOBOI'O 3HAHHWA W ITPUMCHCHUIO
3HAHUH B Pa3JIHYHBIX YYCOHBIX CHUTYallMsAX, & TAK)KE€ B PEATbHBIX JKU3HCHHBIX CHUTYaIIHsX,
CBSI3aHHBIX C XUMHeH. B nporpamMme o XuMuu NpeIMETHBIC PE3YJIbTAThI IPECACTABJICHLI 11O TOAaM
U3y4YCHUS.

10 KJTACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTb MPEACTABICHUI: O MECTE U 3HAYEHUHU OPraHWYECKOH XUMHM B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00€eCTIeYeHUN YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA B PELICHUU
po0JeM 3KO0JIOTHYEeCKOM, SHEpPreTHYeCKON U NUILEBONH 0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MaTE€pHajoOB, HOBBIX HMCTOYHHKOB HHEPIHH, B OOCCIICUYCHHH PAIMOHAIHLHOTO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U IIPUPOIHON Cpee;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUN, KOTOpask BKJIIOYAECT: OCHOBOIIOIAralOIUe OHATUS
— XUMHYECKHH 3JIEMEHT, aTOM, SIAPO M JJIEKTpOHHas o0ojoyka aroma, S-, p-, d-aTOMHBIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToma, MOpHUIu3alus aTOMHBIX opOuTasei,
WOH, MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPHULATEIILHOCTh, CTEIEHb OKHUCIICHMS, XMMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, pYHKIMOHAIbHAS TPYIINA,
pamukan, CTpyKTypHble (GopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHbBIE), H30MEpHs
CTPYKTYpPHasi M IPOCTPAHCTBEHHAs (FreOMEeTpUYecKas, ONTHYECKasi), H30MEpbl, FTOMOJIOTHYECKUI
pAl, TOMOJIOTH, YIJIEBOJOPOJABI, KHUCIOPOA- M a30TCOACPIKALIUE OPraHUYECKHE COCIHHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHMS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH [[. V1. MenzeneeBa, Teopusi CTpOCHUS OpraHMYECKUX BemecTB A. M.
bytnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U ITPEBPALLCHNS] SHEPTUU NIPU
XUMHYECKHX PEeaKlUsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHMs, JIeKAIIUE B OCHOBE IOHMMAaHUS NMPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SBIICHUM;
IPEJICTABICHUS] O MEXaHU3MaxX XMMHMYECKUX PEaKIHi, TEPMOJMHAMUYECKMX U KUHETHUECKHUX
3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aMMHOM BIIMSHUU aTOMOB U I'PYII aTOMOB B MOJIEKYJax
(MHIyKTUBHBIA U Me30MepHbIN 3 dexTsl, opuenTants! I u Il poga); gpakromornyeckue cBeACHUS
O CBOWCTBax, COCTaBe, MOJIyYEHUH U O€30IMacCHOM HCIIOJIb30BAaHUM BaXKHEUIIMX OpraHUYECKHX
BEUIECTB B OBITY M NPAKTUYECKOM MAESITEIbHOCTH 4YeJIOBEKa, OOIIMX HayYHBIX HPHUHIIMIIAX
XMMHUYECKOT0 IPOU3BOJICTBA (Ha MpUMEpE MTPOU3BOICTBA METAHOA, IEpepadOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHU: BBIABIIATH XapaKTE€PHbIE MPU3HAKH MMOHATHH, yCTaHABIMBATh X
B3alMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME TOHATUS IIPU ONMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COECTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY Ui COCTABJIEHUS MOJEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTraHUYECKUX BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKHUX PEAKIMI M pacKpbIBaTh WX CYHIHOCTh: OKUCIMTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUil TOCPECTBOM COCTABJICHHUS AJIEKTPOHHOI0 OaiaHca 3TUX peaKIHid,
peakuuit HOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHUIA;

M3rOTaBIMBATh MOJENIN MOJIEKYJ OPraHUYECKUX BEIIECTB IS WIUTFOCTPALUU UX XUMHUYECKOIO
U TIPOCTPAHCTBEHHOT'O CTPOEHUS;



c(OpPMUPOBAHHOCTh YMEHHIA: YCTaHABIUBATH MPUHAMICKHOCTh M3YYCHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpeAEIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) n npuBoauTh TpUBHAIBHBIE Ha3BaHUS
JUTSL OTZI€TIBHBIX MPEACTaBUTENICH OpraHUYeCKUX BEIIECTB (3TUIICH, alleTUJICH, TOIYOJI, TITUIEPUH,
ATUJICHIJIMKOJIb, (EHO, (hOpMaANIbIETH I, alleTaIbJICT U], AllETOH, MypaBbUHAs KUCIIOTa, YKCYyCHAs
KHCJIOTA, CTEapUHOBAs, OJEWHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJIMLMH, aJlaHWH, MajbTO3a,
bpyKTO3a, aHUIMH, AUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUS ONPEIENATh BHJl XHMHYECKOH CBSI3M B OpPraHMYECKHX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBAA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH IMOJIOKEHUS TEOPHUH CTPOCHUS OPTaHUYECKUX
BemecTB A. M. bytiepoBa ansi 0ObsICHEHHsI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEPH30BATh COCTAB, CTPOCHHE, (PH3MUECKUE U XUMHUECKHUE
CBOMCTBAa THIHUYHBIX IPEICTABUTENICH PA3JIMUHBIX KJIACCOB OPraHUYECKHX BEIIECTB: AJKAHOB,
LIMKJIOAJIKAHOB, AJIKEHOB, AaJIKaJUEHOB, AJIKWHOB, apOMAaTUYECKUX YIJIEBOIOPOAOB, CIHUPTOB,
aNbJIETU/IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIMCAXaPUJIOB),
WUIFOCTPUPOBATh TE€HETHMYECKYH CBSI3b MEXKIYy HUMHU YpPAaBHEHHUSIMU COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIIMIA C UCTIOIB30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUs TMOATBEPKJaTh Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH W THIIA
KOBaJICHTHOH CBSI3U (G- U T-CBSA3M), B3AMMHOT'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO CHIPhs (HE(DTH,
MPUPOJHBIN Ta3, yroib), CIOCOObI €ro mepepaboTKU M MPAaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTH BIIAICHUS CUCTEMOM 3HAHUI O €CTeCTBEHHO-HAYYHBIX METOaX MO3HAHUS
— HaOJIOJICHUH, W3MEPEHUH, MOJEIHUPOBAHUM, DKCIIEPUMEHTE (PEaIbHOM U MBICICHHOM) H
YMEHUS IPUMEHATh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTh OCHOBHBIC OTE€pAIlUU MBICIUTEIHHOU JESITEIIbHOCTH
— aHanu3 W CHHTE3, CpaBHEHHUE, O0000IIeHHEe, CHUCTEMATH3AIUIO, BBIABICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBS3EH — JJISI U3YYEHHUsI CBOMCTB BEHIECTB U XUMUYECKUX PEAKIINIA;

c(hOpPMUPOBAHHOCTh YMEHHI: BBISBISITH B3aUMOCBSI3b XMMUUYECKUX 3HAHWNA C TMOHATUSIMU H
NPEJCTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHUMAaHUS CYIIHOCTH MaTe€pUalbHOTO €IMHCTBA MHPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS I10
OpTraHWYECKON XUMHUU JJI1 OOBSICHEHUSI U TIPOTHO3UPOBAHUS SIBJIICHUM, UMEIOIINX €CTECTBEHHO-
Hay4HYIO [IPUPO.Y;

c(hOpMUPOBAHHOCTh YMEHUMN: TPOBOUTH PACUETHI 110 XUMUUECKUM (POPMYJIaM U YpaBHEHHUSIM
XUMHYECKHX PEaKIHi ¢ HUCHONb30BaHWEM (M3MUECKUX BEIUYUH (Macca, OO0BEM Tra3os,
KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHON CTOPOHBI: PACUETHI MO
HAXO0XJICHUI0O XUMUYECKOW (OpMYJIbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM XMUMHUYECKUX
AJIEMEHTOB, MPOJIyKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBATH, AHAIM3HPOBATH U OIEHUBATH C TMO3HUIIUN
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJICTBEHHOW MAESITEIBbHOCTU
YeNOBeKa, CBSI3aHHOW C TMepepa0dOTKOW BEIIEeCTB, HCIIOJNb30BaTh MONYyUYEHHBIC 3HAHUS IS
MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENHO IUIAHUPOBATh U TPOBOJUTH XUMHUYECKHIA
HKCIEPUMEHT (IOJTy4yeHHE U U3yUeHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YTJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOIEPKAIINX OPTaHUYECKUX BEIIECTB, PELICHUE
HKCIIEPUMEHTAIBHBIX 3a]1a4 110 PaCllO3HABAaHUIO OPTAaHUYECKUX BEIIECTB) C COOIIOACHUEM TPABUII
Oe3omacHOro OOpaIieHus C BelecTBaMH U JabopaTopHBIM 000pyaoBaHUEM, (HOPMYITHPOBATH
Lelb HCCEeNOBaHUS, TMPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl HKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLIEHUBATh UX TIOCTOBEPHOCTD;



c(OPMHPOBAHHOCTH YMEHHIA:

coOI0IaTh TPaBWJIA JKOJIOTHYECKH I1€7IeCO00pPa3HOro IMOBENCHUS B OBITY U TPYAOBOU
JESATEIIbBHOCTH B ILEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXAlOLleW NPUPOAHON cpenbl U
JOCTH>KEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUS Ha KUBBIE OPraHU3MBbl OINPEACIEHHBIX
OpPraHWYECKUX BEILECTB, TOHUMAas cMbIca nokazarens [T1K;

AHATM3UPOBATH [[EIECO00PA3HOCTh MPUMEHEHHS OPTAaHMYECKUX BEUIECTB B MPOMBIIIIICHHOCTH
U B OBITY C TOUKHU 3PEHUS] COOTHOIICHUS PUCK-TI0JIb3a;

c()OPMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH IIEJCHANPABICHHBIA TOUCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX MCTOYHUKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil umHGpopMmaiuu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3a/1auen.

11 KJIIACC

[IpenMeTHBIC pe3ybTaThl OCBOCHUS Kypca «O01as u HeopraHudeckasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHHUI: 0 MaTEPUAIBLHOM €AMHCTBE MUPA, 3AKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHHUI MPUPOJIBI, O MECTE M 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ ponmu B oOecreyeHUH YCTOMUMBOTO pa3BUTHS, B PEHICHHH MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHYECKONH W THINEBOH O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUHW HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  OHEPruM, B  OOECHEUEHHWU  PAIMOHAIBHOTO
MPUPOJIOTIONB30BaHUS, B POPMUPOBAHUY MUPOBO33PEHUS U OOIICH KYJIBTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIQ/ICHUE CUCTEMON XMMHUYECKUX 3HAHUN, KOTOpask BKJIIOYAET: OCHOBOIOJIAraloLI1e MOHATUS
— XMUMHUYECKUHN IIIEMEHT, aTOM, PO aToMa, U30TOIBI, JIEKTPOHHAs 000JI04YKa aToMma, s-, p-, d-
ATOMHBIC OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AIUS aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYeCKasi, BOJOPOAHAsS), KPUCTAJUIMYECKas
peméTKa, XUMUYECKasi peaklusi, pacTBOP, 3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IJIEKTPOIUTHUYECKAs
JUCCOLMAIs, CTENEHb JUCCOLUAMH, BOJOPOIHBIN 1MOKa3aTeb, OKUCIUTENb, BOCCTAHOBUTED,
TEIIOBOM 3(PPEeKT XUMUYECKOW peakIuu, CKOPOCTh XUMHUYECKOM peakiuu, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPUs DIEKTPOJMTHUECKOM TUCCOIHUAINU, TEPHUOIAYECKUMA
3akoH /(.M. MenzeneeBa, 3aKk0OH COXpaHEHHS! MacChl BELIECTB, 3aKOH COXPAaHEHHUSI U TPEBPAILICHUS
SHEPTUU TTPU XUMUYECKHUX PEAKITUIX, 3aKOH IMMOCTOSTHCTBA COCTAaBa BEIIECTB, 3aKOH JIEWCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH, MUPOBO33PEHYECKUE 3HAHUS, JIeXKAI1e B
OCHOBE TOHMMAHHS TPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHUH; COBPEMEHHBIC
MIPEACTABICHHS O CTPOCHUU BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAaJIMOJIEKYJISIPHOM
YPOBHSIX; TPEJCTABICHUS O MEXaHW3MaX XHUMHUYECKHX PEaKIUui, TEPMOJUHAMUUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHUs, O XMMUYECKOM DPABHOBECHH, PAaCTBOpax M
JUCIIEPCHBIX CUCTeMax; (DaKTOJIOrMYEeCKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUH U
0e30MacHOM HCIOIb30BAaHUH BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JeSATETLHOCTH YeJI0OBEKa, OOIINX HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTepPHbIE MPU3HAKH MOHSATHI, yCTaHABIUBAThH X
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS TIPU OMHCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIOJb30BaTh XHWMHUUYECKYIO CHMBOJIUKY JJISI COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUS OINpPENesITh BAJICHTHOCTh M CTENEHb OKHCICHHUS XUMHUYECKHX
AJIEMEHTOB B COCJAMHEHUSX, BHJ XMMHYECKOW CBsI3U (KOBaJCHTHAs, MOHHAs, METAJUTHYECKas,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;



c(OPMHPOBAHHOCTH YMEHHS OOBSCHITH 3aBUCMOCTb CBOMCTB BEILIECTB OT BUAa XUMUYECKOI
CBS3M U TUINA KPUCTAIUIMYECKON PEIIETKH, OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHU3MbI
00pa3zoBaHus KOBAJIEHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIIAaCCU(PUIIMPOBAThH: HEOPraHMUECKHE BEIIECTBA 10 KX COCTABY,
XUMHUUYECKHE PEaKLUU 10 Pa3jIMYHbIM MpPU3HAKaM (YMCIy U COCTABY PEarupyrolluX BELIECTB,
TerioBoMy 3G (deKTy peakiuu, U3MEHEHHIO CTElEeHEH OKHCIIEHUS 3JeMEHTOB, OOpaTHMOCTH,
y4acTUIO KaTajau3aTopa M IPYTHE); CaMOCTOSTENbHO BBIOMpPATh OCHOBAaHHUS U KPUTEpUU NS
KJIacCU(UKALMU U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICH Mepuoandeckoro 3akona /. 1. Menneneesa
U JIEMOHCTPUPOBATh €ro CHCTEMAaTU3HPYIOIIYIO, OOBSCHUTEIbHYI0 M IPOTHOCTUYECKYIO
INZENIVIH

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepH30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMUYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr [I.H.
MenpaeneeBa, UCOB3Yys MOHATUS «IHEPreTUYECKHE YPOBHHY, «OHEPIe€TUUYECKUE MOILYPOBHH,
«s-, p-, d-aTOMHBIE OPOUTAIINY, KOCHOBHOE U BO30YXAEHHOE SHEPTETHUECKUE COCTOSIHUS aTOMay;
OO0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COCIMHEHUH 10
nepuonaM u rpymnmnam [lepuogudeckoit cucremsl . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMUCHIBATh) OOIIHME XUMUYECKHUE CBOMCTBA
BEILLECTB PA3JIMYHBIX KJACCOB, MOJATBEPXKAATh CYLIECTBOBAHME TI€HETUYECKOM CBA3U MEKIY
HEOPraHWYECKMMM BEIIECTBAMU C IIOMOINBI) YPAaBHEHHMM COOTBETCTBYIOIIMX XHWMHUYECKHX
pEeaKIui;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHHW; peakuuil
TUAPOININ3A; PeaKkIuil KOMILIEKCOOOpa3oBaHMs (Ha MpPUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKlIni
C y4€TOM HMX DHEPreTUYECKUX XAPAKTEPUCTHK, XapaKTep HU3MEHEHUS CKOPOCTH XUMHUYECKOMU
peaKkuu B 3aBUCHMOCTH OT Pa3INYHbIX (DAKTOPOB, a TaKkKe XapaKTep CMEIICHUS XUMHYECKOTro
paBHOBECHS TI0]1 BIUSHUEM BHEIIHUX Bo3aecTBull (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb XMMHUECKHUE PEAKLIMH, JIeXKallde B OCHOBE
IPOMBIIIJIEHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOIMe Hay4Hble MPUHIIUIIBI
XUMHUYECKHX TPOMU3BOJICTB; LEIeCO00OpPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-T10/1b34;

c(OPMHPOBAHHOCTb BIJIQJICHUSI CUCTEMOI 3HAHUIl O MeTO/laX HAy4HOTO IMO3HAHUS SIBICHUM
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNE, MOAECITUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIIEHHBIH ),
UCIIOJB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUsS NPUMEHATb OTH 3HaHWS  IIpU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB U JUIsl OOBSCHEHUS XUMHUYECKHX SIBJICHUH,
HUMEIOIHX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEI0BEKA U B IIOBCEIHEBHOU KU3HH;

c(OpMUPOBAHHOCTh YMEHUS BBISBIISITH B3aUMOCBSI3b XMMMUYECKUX 3HAHUM C MOHSTUAMU U
NpPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAY4YHbIX IIPeAMETOB Ui 0oJiee OCO3HAaHHOIO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHsI IPOBOJUTH PACUETHI: C MCIOIH30BAHUEM IMOHATUH «MaccoBas
JI0JIs1 BEILIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIEHTPALMsI»; MacChl BEllecTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM O0OBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3 (pekTa peakuu; 3HaU€HUsI BOJOPOJIHOTO MOKa3aTesi paCTBOPOB KUCIOT U
miejao4Yed ¢ M3BECTHOH CTENEeHbI0 TUCCOIMAlnU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MIPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JAHO B BHJIE PACTBOPA C ONPEACIEHHON
MaccOBOM J0y1el paCTBOPEHHOTO BEIIECTBA HITH JIAHO B U30BITKE (MMEET MPUMECH ); TOJTU BBIXO/A
MPOJYKTa peakuu; O0bEMHBIX OTHOLIEHU ra30B;



c()OPMUPOBAHHOCTh YMEHHUM: CAMOCTOSITENILHO TUIAHUPOBAaTh W TPOBOJUTH XHUMHUYECKHUN
JKCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00MeHa, OATBEPKICHIEe KaYeCTBEHHOI'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIbI0 HHAUKATOPOB,
W3YYEeHHUE BIUSHUS pPa3IUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
IKCIIEPUMEHTATBHBIX 3a/1a4 Mo TemMaMm «Mertamie»y u «HeMeramis») ¢ COONMIOACHHEM MPaBIII
Oe3omacHOTrO OOpallleHusi ¢ BEIIeCTBaMU M JabopaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH
[eNb HWCCICNOBAHUS, TMPEACTABIATh B pa3IuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aQHAJIM3UPOBATH U OLEHUBATh UX JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHHI: COOIOAATh MpaBHIA IMMOJTH30BAHUS XUMHUYECKOH IMOCYI0M U
1a060paTOpHBIM 000PYAOBaHUEM, OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMU IO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKHU 11eJIeCO00Pa3HOTO TOBEICHUS
B OBITYy M TPYIOBOW JIEATENHOCTH B LEJSIX COXPAaHEHUS CBOETO 3/I0POBBS, OKPYKaIOLIEH
IPUPOJHOM Cpelbl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HAaBaTb OIACHOCTh
TOKCHYECKOr0 JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONPEACNEHHBIX HEOPraHUYECKUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHUH: OCYIIECTBIATh IIEeJCHANPABICHHBIA MOUCK XUMHUYECKOU
uH(pOpMAIlMK B PA3IMYHBIX HMCTOYHWKAX (HAaydyHas W ydeOHO-HAYy4dHAsl JUTEepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U UCIO0JIb30BATh B COOTBETCTBUM C IOCTaBICHHON yuyeOHOMN
3aJ1avuen.

VYuebnsiii mpeaMer «XuMHUs» BXOJUT B MPEIMETHYIO 00JaCTh «€CTECTBO3ZHAHUEY, SIBIISETCS
o0s3arenbHbIM 17151 M3yueHus B 10 - 11 kinaccax u Ha ero uzydyenue otsoautcs 204 gaca (o 102
yaca B KaxJ10M kiacce 34 yueOHbIX Heenn ). Marepuan Kypca XUMHH 10 KJlaccaM paciioiaraercs
ClenyrmuM 00pa3om:

B 10 Kiacce - opraHnyeckasi XuMust

B 11 kmacce — 001mIast XUMUS M XUMUS DIIEMEHTOB

Pabouas nporpamma coepKuT CIEAYIOLUE pa3Ieibl:

10 kiacc:

1. TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUHU

2. YTrieBo10po/ibl

3. Kucnopojconeprxaiiye OpraHn4eckiue CoeAMHEHUS

4. AzoTconepxalire OpraHMueckue coeMHeHus. ['eTepouKInuecKe COeJMHEHNU .
5. BBICOKOMOJIEKYJISIpHBIE COCIMHEHUS

11 knacc:

TeopeTnueckre OCHOBbI XMMUHU

Heoprannueckast xumust

3. XWMUS U )KHU3Hb

N —

[IpenycMOTpeHBl  CIEAyIOIIWE BUABI KOHTPOJISA: BXOJHOW W  TPOMEKYTOUYHBIN
(mpunoxenwue 3 PII).



