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MHNOACHHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMUM Ha YPOBHE CpeHEro 001Iero oopazoBaHus pazpaboTaHa Ha OCHOBE
®denepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 ob6pa3zoBannu B Poccuiickoit ®enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (enepaibHOM 00pa30BaTEIbHOM MPOrpaMMbl CPEIHErO
obmiero obpazoBanus (POII COO), npencraBiaeHHbIX B DenepalbHOM TOCYAAPCTBEHHOM
obpaszoBarensHoM cTannapre COO, ¢ yuérom KoHnenmuu mpernonaBanusi yueOHOTO MpeaMeTa
«XuMmusi» B oOpa3oBaTeNbHBIX oOpraHuzamnusix Poccuiickoit dPenepanuu, peaau3yrOImx
OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPaMMbl, ¥ OCHOBHBIX MOJOXKEHUH «CTpaTerun pa3BUTHUS
BocnuTaHusi B Poccuiickoit ®enepaumu Ha nepuon o 2025 roma» (PacnopsbkeHue
[IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXoA0B K pa3pabOTKe MIpOrpaMMbl IO XHUMHUH, K OINPENEICHUI0 O00Ien
crpaTerun oOydeHusl, BOCIIUTAHUS U Pa3BUTHs OOYYArOIIMXCSl CPEACTBAMU y4eOHOro NpenMera
«Xumus» st 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBMIIM KOHIICTITYalbHBIE ITOJIOKEHUS
dI'OC COO o B3aUMOOOYCIIOBJICHHOCTH ILIeJIeH, CONEp)KaHHs, pPE3yJIbTaTOB OOy4YeHUS U
TpeOOoBaHMil K YPOBHIO MOATOTOBKU BBIITY CKHHKOB.

Xumuueckoe o0pa3oBaHHE, I[OJIy4aeMoOe BBIIYCKHUKaMH  00111e00pa3oBaTesbHOM
OpraHu3alMM, SBISETCS HEOThEeMJIEMOW dYacTblo HX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBepIIAIOIIMM JTallOM pealn3alid Ha COOTBETCTBYIONIEM eMy 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIMX LEITOCTHOW CHCTEeME XHMHUYECKOro o0pa3oBaHHs. OTH IICHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOIbI, (OPMHPOBAHUS MUPOBO33PEHUS M OOIIEH KYJbTYpHI
Yeli0BeKa, a TaKXKe DJKOJOrMYeCKd OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/0pPOBbIO U
pUpOJHON cpene. Peamusyercs xumudeckoe o0pazoBaHue 00y4aroIIMXCsl HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUs cpelcTBaMU Y4eOHOro npenMera «XUMHUsA», COJIEp)KaHUE U MOCTPOEHUE
KOTOpPOI'0 ONpEJENeHbl B IMpOrpaMMe IO XUMHUU C y4€TOM cleuu(UKU HAayKd XUMUH, €€
3HAauYEHHS B MO3HAHUU MPUPOJBI M B MAaTEPHAIBHOMN KU3HU OOIIECTBA, a TAKKE C YIETOM OOIIMX
Lenel ¥ MPUHIMIIOB, XapaKTepPU3YIOLIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOIIero
obpa3oBanus B Poccuiickoit deneparuu.

XuMus Kak 3JeMEeHT CUCTEMbl €CTECTBEHHBIX HayK MTPaeT 0COOYIO POJIb B COBPEMEHHOM
UMBWIA3AIMU, B CO3JIaHUM HOBOM 0a3bl MaTepuaibHOW KyJbTypbl. OHa BHOCHUT CBOM BKJIAJ B
(opMHpOBaHUE PAIIMOHATIBHOIO HAyYHOT'O MBIIIICHHUS, B CO3/IaHUE LEIOCTHOTO MPECTAaBICHHUS
00 OKpy’KalollleM MHUpe KakK O €IMHCTBE MPUPObI U YeJIOBeKa, KOTopoe (hopMHUpyeTcs B XUMUU
Ha OCHOBE IOHMMaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MUpa, OCO3HaHUS B3aUMOCBSI3U
MEXy CTPOSHUEM BEIIEeCTB, UX CBOICTBAMH U BO3MOXKHBIMHU 00JIaCTAMU IPUMEHEHHUS.

TecHO B3auMOAEWUCTBYST C JOPYrMMU €CTECTBEHHBIMM HayKaMH, XHUMHsS CTaja
HEOTHEMJIEMOM YacThbl0O MHUPOBOH KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOIO0 TpyAa H
KHU3HU KaKI0ro wieHa obOmectBa. CoBpeMeHHAss XUMHUs KaK HayKa co3uaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTMI HampaBjieHa Ha peuleHHE T100aibHBIX MPOOJIEM yCTOWYUBOrO pa3BUTHUS
YEIIOBEYECTBA — CBIPHEBOW, DSHEPreTHUYECKOW, IMHINEBOM, HSKOJOTMYECKOW O€30MacHOCTH |
OXPaHbI 370POBbSL.

B cootBercTBUM € OOIIMMHU LENSIMU W HPUHIUIAMH CPEAHEr0 OOLIero oOpa3oBaHUS
copepxanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YyU€HHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO IOATOTOBKY OOYYaroUIMXcCsi, HEOOXOJUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLMYyMA,
MIPOJIOJDKEHUST 00Pa30BaHMS B PA3JIMUHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsonmmM  TipeaMeTa «XUMEs SIBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «O011ast 1 HeopraHuyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJIIIOTCS. OCHOBBI 0a30BOM HAayKU: CUCTEMA 3HAHUI 110 HEOPraHMYECKOH XUMUHU (C BKIIIOYEHUEM
3HaHMW U3 OOIIeW XMMUM) U OpraHu4eckod xumuu. opMHpOBaHHE NAHHOM CHCTEMBI 3HAHMU
IpU HM3YyYEHUU MpeaMera o0ecrneurBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPHI XUMUHU.



CrpykTtypa comepxanusi KypcoB — «Opranundeckast Xumus» U «O011as 1 HeopraHu4eckas
XUMHUs» C(HOpPMUPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO MOJXO/Aa K M3y4EHUIO
yuyeOHOro matepuana U OOYyCIIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BHTHEM 3HAHHUI Ha
OIpeneNEHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XUMHH BELIECTBA
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHS] OPraHUYECKUX COEAMHEHUH, a
TaKe Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEACTABIECHUI O CTPOECHUHU BEIIECTB.
Ceenenust 00 u3yyaeMbIX B Kypce BELIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOJAOPOJAOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX coequHEHU. B Kypce opraHmdyeckoil XWMHUH MOTY4aroT
pa3BuTHe c(HOpPMHpPOBAHHBIE HA ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs MEepBOHAuYaJIbHBIC
MIPE/ICTABICHUS O XUMHUECKOW CBSI3M, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIVH.

ITon HOBBIM yriaoM 3peHMsI B mIpeamere «XuMHs» 0a30BOro YpOBHS paccMaTpHUBAaeTCs
U3Y4YEHHBI Ha YPOBHE OCHOBHOIO OOHIEro o00pa3oBaHUs TEOPETUUYECKUH MaTepual M
(axTONOrNYeCKne CBEACHUS O BEIIECTBAX M XMMHUECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHu4veckass XuMHUs» O0yJaroUMMCsl IPEIOCTaBIsAETCS BO3MOXHOCTh OCO3HATH
3HaueHHe TMEePHOAMYECKOr0 3aKOHa C OOIIETEOPEeTHUYECKUX U METOAOJOTHYECKHX MO3HUIHiA,
riy0Xe MOHATh MCTOPHYECKOe HM3MEHEHHE (YHKIHMHA 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHSIOIICH W MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHILIMX BEUIECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE O XUMHUUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
jnornonHsercs B Kypcax 10 w11 kjaccoB 3ieMEHTaMH  COAEpP)KaHMS, HUMEIOIIUMHU
KyJIbTYPOJIOTMUYECKUA U MPHUKJIAJHOM XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHHMAHHUIO
B3aMMOCBSI3M XUMHUHU C JpPYI'MMHM HayKaMHu, DacKpbIBalOT €€ pojib B IIO3HABaTEIbHOM H
MIPAKTUYECKON N1eATeIbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIIHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B O0JIACTH TEOPHM U MPAKTUYECKUX NMPHUIOKEHUH XUMHUHU, IOMOIalOT BBITYCKHUKY
OPHEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOsieMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO U MPUMEHSTH €€ JJIs MOMOJHEHUS 3HAHWM, pelieHus
UHTEJUIEKTYalIbHBIX U JKCIIEPUMEHTAJIBHBIX MCCIEAO0BATENbCKUX 3alau. B menoMm coxepxkaHue
yueOHoro npeamera «XUMHUsS» JaHHOTO YPOBHS M3Y4E€HUs OpPUEHTHPOBAHO Ha (POPMUpPOBAHUE Y
00y4Jaronmxcss MUPOBO33PEHYECKONH OCHOBBI I TIOHUMAaHUs (UIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHUYECKOI0 M OPraHUYECKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHEM, [1I03HABAEMOCTb IIPUPOIHBIX SBJIECHUHN MyTEM KCIIEPUMEH Ta
U pelleHus NPOTUBOPEUUH MEXAY HOBBIMM (PaKTaMH M TEOPETHUECKUMM IPEANOCHUIKAMH,
OCO3HaHHUE POJM XMMHUU B PEIICEHUU SKOJOTHYECKHX MpoOseM, a Takxke mpobdiieM cOepexeHus
JSHEPreTUYECKUX PECYPCOB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTUN U MAaTEpHAJIOB.

B mmane pemieHus 3agad BOCIMTAHUS, Pa3BUTUS M COLMAIHM3AIUU  OOYyYArOIIMXCS
OPUHATBIE MPOrpaMMONl MO XMMHUU MOAXOABl K OINPEICICHHUIO COJIEpPXKAaHUS U IOCTPOEHUs
npeAMeTa MpeayCcMaTpUuBaOT (GOPMHUPOBAHUE YHUBEPCAIBHBIX yU4E€OHBIX IEHCTBUIA, MMEIOILINX
0a30Boe 3HAYCHHE JIJIS PA3IMYHBIX BUIOB JIEATEIHHOCTH: PEIIEHUs MpoOieM, MOMCKa, aHAIU3a U
00paboTku HHGMOpPMAaLMM, HEOOXOAMMBIX IS HPUOOPETEeHHs] ONbITa MPAKTUYECKOH W
UCCJIEZIOBATENbCKOM e TeNbHOCTH, 3aHUMAIOIIEi BaXKHOE MECTO B ITO3HAHUM XMUMHUH.

B nmpaxTuke npernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHus, TaK U
Ha YpOBHE cpeAHero oOmiero oOpa3oBaHMs, TIpU  ONpEACIEHHUU  COAepKaTeIbHOU
XapaKTepUCTUKU Ieled H3ydeHHs NpeaMeTa HaIlpaBJIEHWEM IepBOCTENIEHHON 3HAUYMMOCTU
TPaJUIMOHHO Tpu3Haércs (QopMupoBaHME OCHOB XHMHUYECKOW Haykd Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUUECKON MEATEIbHOCTH YElIOBEKa M Kak OAHOIO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMUYECKOHM TOUKM 3pEHHMs TaKoM NOoAXoJ K
OIpENEICHUIO LIeIeil U3yUueHHs IPEAMETA ABIISETCS BIIOJHE OIIPABJIAHHbIM.

CornacHo JaHHOM TOUYKE 3pEHUS TIJIaBHBIMU LESIMM M3YyUEHHUs NpeAMeTa «XUMHS» Ha
6a3zoBom ypoBHe (10 —11 kJ1.) sBIISIFOTCS



e (opMHpOBaHHE CHUCTEMBbl XUMMUYECKMX 3HAHMH Kak Ba)KHeHIIed cocraBisomeit
€CTEeCTBEHHO-HAyYHON KapTHHBI MHpPA, B OCHOBE KOTOPOW JIeXKaT KIFOUEBbIC IOHATHS,
(byH1aMeHTalIbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOEHHME S3bIKa HAyKH, YCBOEHHE HU
MOHMMAHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHHII MHMPOBO33PEHUYECKOT0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN X Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHMUYECKUX PEaKIHil, HEOOXOAUMBIX AJI NMPUOOPETEHUsS] YMEHUNH OpPUEHTHPOBATHCS B
MUpE BEIECTB U XUMUYECKUX SBJICHHUH, UMEIOINX MECTO B IPUPOJIE, B IPAKTHUECKON U
IMOBCETHEBHOM KU3HMU;

e pa3sBUTHE YMEHHH U CHOCOOOB JAEITEIBbHOCTH, CBSI3aHHBIX C HaOIIOJEHUEM U
OOBSICHEHMEM XHUMHYECKOI'O OKCIIEPUMEHTA, COOJIIOJEHHEM MpPaBHI OE30MacHOr o
oOpaleHus ¢ BEIIeCTBaMHU.

Hapsany c atum, copepxaTenbHas XapaKTepUCTHKA IIeJIel U 3aa4 U3y4eHUs IPeAMETa B
IporpamMme o XMMHUH YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMU
B cucTeMe cpemHero ooOmiero obpaszoBanus. CeroiHs B NpENoJaBaHUU XUMUHU B OOJbIICH
CTeeHH OTHAaércs TMPEANOYTEHHE MPAKTHUECKOM KOMIIOHEHTE COJep)KaHusi o0ydeHus,
OPUEHTHPOBAaHHOM Ha TOArOTOBKY BBIIYCKHMKAa 00Ie00pa3oBaTeIbHOW  OpraHu3alui,
BJIAJICIONIEr0 He HaOOpOM 3HaHUM, a (yHKIMOHAIBHOW I'paMOTHOCTBIO, TO €CTh croco0amMu U
YMEHUSMH aKTUBHOTO IOJyYeHHs 3HAHUNH U NMPUMEHEHHUS MX B pPeajbHOI KM3HM Ul PELICHUs
IPaKTHYECKUX 3a1a4.

B cBa3m c 3TUM 1npu uH3ydeHHH IpeaMeTa «XHMHUA» JOMUHHpYOIEe 3HAYCHHE
IpUOOPETAIOT TaKKUE LIeNH U 3a/1a4H, KaK:

amantanus  oOy4arolUMXcs K  YCIOBHMSM  JIMHAMHUYHO  Pa3BUBAIOILErocs MHUpa,
(¢bopMuUpOBaHHE MHTEJUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYAHMUYECTBY, CAaMOCTOSATEIbHOMY MPHUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dopmupoBaHue y O0OydYalOIMXCS KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I PA3IMUHBIX BHJIOB JICATEIBHOCTH: PEIIEHUs MPobJieM,
MOWCKa, aHanmu3a U o00paboTku uHpopManyMH, HEOOXOAMMBIX I MPHOOPETEHUs OINbITa
NESITeIbHOCTH, KOTOPas 3aHMMAaeT BAKHOE MECTO B IMO3HAHMM XMMHH, & TaKXKeE JJIsI OLIEHKH C
MO3UIMH 3KOJIOrNYeCcKOl 0€30MaCHOCTH XapaKTepa BIMSHUSA BEIIECTB U XMMHUYECKUX ITPOL[ECCOB
Ha OpraHu3M 4eJIOBEKa U MPUPOJHYIO CpENY;

pa3BUTUE NIO3HABATENBHBIX MHTEPECOB, UHTEIUIEKTYa bHbIX U TBOPUYECKUX CIOCOOHOCTEH
00y4Jarommxcs: CIIOCOOHOCTH CaMOCTOSTENIbHO MpUOOpeTaTh HOBBIE 3HAHMS O XUMHHU B
COOTBETCTBHMHU C JKU3HEHHBIMH MOTPEOHOCTSIMHU, UCIOIb30BATH COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMHM Ul IOUCKA U aHaM3a y4eOHOW M Hay4YHO-TIOMYJIIPHOW HH(POPMAIIMK XMMUYECKOTO
COZlep)KaHuS;

(dbopMupOBaHUE U pa3BUTHE Y 00yUAIOLIMXCS ACCOLMATUBHOIO M JIOTHYECKOTO MBIIUIEHUS,
HaOII01aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOoOXOIUMBI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IIPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyaroummxcsd YOSKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUH, €€ BaXHOM poOJM B  pEUICHMM IJ00aJbHBIX HPOOJIEM  PalMOHAIBHOTO
MIPUPOJIONIONB30BAHMS, TOMOJHEHUSI IHEPreTHUECKUX PECYpPCOB U COXpPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOr0 OTHOUIEHHS K MpPHUPOJE U CBOEMY
3JI0pOBBIO, a TaK)Ke NMPUOOPETEHUS OMBITA UCIOJIL30BAHUS MOMYUYEHHBIX 3HAHUN Ui MPUHSATHUS
IPaMOTHBIX PEIIEHUHN B CUTyallUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSAMH.

B yuebHOM muiaHe cpenHero oOmiero oOopa3oBaHUs MpeaMeT «XUMHs» 0a30BOTO ypOBHS
BXOJ/IUT B COCTaB IPEeIMETHOM 001acTi «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO01ee 4yKciio 4acoB, OTBEAEHHBIX JUIS M3yUEHUS XMMHM, HA 0a30BOM YpPOBHE CPEIHEr0
obmrero odOpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmemnmo), B 11

knacce — 34 gaca (1 gac B Heemo).



COJEPXAHUE OBYUYEHUA

10 KJIACC
OPTAHHUYECKASA XUMUA

Teoperudyeckne 0OCHOBbI OPraHN4YeCKO XMMUH

[IpenMer opraHMyecKkol XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOJIYYECHHUU
HOBBIX BEILIECTB U MaTepuajoB. Teopus CTpoeHMsI opraHndeckux coenuHeHuii A. M. bytneposa,
e¢ ocHOBHbIE TmoNoOXeHHss. CTpyKTypHBIe (OPMYJBI OpraHMYECKHX BemecTB. [ omororwus,
n30MepHsi. XUMUYECKasl CBSI3b B OPraHUYECKUX COCUHEHUSX — OJIMHAPHBIC U KPATHBIE CBA3H.

IIpencraBnenne o0  KjJacCUPUKALMM  OpraHUMYECKUX  BemecTB.  HomeHknaTypa
OpPraHMYecKUX COCIMHEHUH (cucTeMaTHueckas) M TpUBHAJIbHbIE Ha3BaHUSA Ba)kKHEHIINX
IIPEACTABUTEIIEH KI1aCCOB OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAJIbHbIE METOBI U3yYEHUS BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3lamMu OpraHMYecKMX BEIIeCTB M MaTepualaMd Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYI
OpPraHMYeCKUX BEIIECTB, HAOIIOJIeHME U OIUCAHHE JEeMOHCTPAllMOHHBIX OIBITOB IO
IPEBPALICHNUI0 OPraHNYECKUX BELECTB IIPU HArpeBaHUU (IIJIaBJICHUE, OOYITIMBAaHUE U TOPEHNUE).

YriieBoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUH psAA. MeTraH M 3TaH — NpOCTEHUIIHe
MPEJCTaBUTENIM AJKaHOB: (PU3UUYECKHE M XHUMUYECKHE CBOWCTBAa (peakUuu 3aMelleHus U
TOpeHUsl), HaXOXKJICHUE B IPUPOJIE, OJIIydeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAd. DTUJIEH U NPONUJIEH — MPOCTEHIINe
MPEJCTAaBUTENIN QJIKEHOB: (M3UYECKMEe M XMMHUYECKHE CBOMCTBA (peakIuu THAPHUPOBAHUS,
raJloreHupoBaHus, TUApaTalii, OKUCICHHS U TIOJUMEpU3aliH ), IOJyYeHNE U IPUMEHEHUE.

Anxanuensl: OytamueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XHUMHYECKHE
cBolicTBa (peakuust nonuMepusanun). [losydeHne CHHTETHYECKOro KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTHM CTPOCHMS, TOMOJIOTHUECKHH psn. ALETHIeH —
MIPOCTEUINNI NPEACTaBUTENb AJTKUHOB: COCTaB, CTPOEHHE, (PU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu ruIpUpOBaHUs, FAJIOT€HUPOBAHUS, THpaTallii, TOPEHNUS), TOJIydEHUE U IPUMEHEHUE.

Apensl. benszon: cocraB, crpoeHue, (U3MYECKME M XHUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAaHUS W HUTPOBAHMs), NOJIy4EHUE U INIpUMeEHeHue. Tonyon: cocmas, cmpoeue,
Qusuyeckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupo8aHus U HUMpPOBaHUs), noayieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXAY YIVIEBOAOPOJAMH,
IPUHAUISKAIIUMUI K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKHU yriaeBoaopoaoB. IIpuponuslil ra3 u nomnyTHble HEPTAHbBIE Ta3bl.
Hedbts u e€ mnpoucxoxaenue. Crnocobbl mnepepaboTKu HedTU: MNEperoHkKa, KPEeKUHT
(TepMuueckuii, KaTaauTudeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B
MIPOMBILIIEHHOCTH U B ObITY. KaMeHHBII yroib U POyKThl €ro nepepadboTKH.

OKCIEPUMEHTAIBHBIE METO/IBI U3YyUYEHHs BEIIECTB U MX IPEBPALLECHUI: 03HAKOMIIEHHE C
obpa3iaM IiaacTMace, KaydykoB M pe3uHsbl, kKomtekuun «Hegte» u «Yromnb», MogenupoBanue
MOJIEKYJ YTJIEBOAOPOAOB U TalOr€HONPOU3BOAHBIX, IPOBEIECHHE NPAKTUUYECKONW pPabOTHI:

MOJyYEHUE ITUIICHA U U3yUYEHUE ero CBONCTB.
Pacuérurlie 3amaumn.



BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00b&Ma, KOIMYecTBa
HCXO/JHOTO BEIEeCTBA WJIM IMPOJAYKTa PEAKIUH IO H3BECTHHIM Macce, 00BEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB pPEAKLIUN).

Kucnopoacoaep:kamue opranuieckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTPOEHUE, (QU3UYECKHE U
XMUMHUYECKHE CBOMCTBA (peaKkUMM C aKTUBHBIMHM METaJUIaMU, TajJoreHOBOIOPOAAMM, TOPEHUE),
npuMeHeHue. BonopoaHsie cBI3U MeX1y MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U 3TaHOIA
Ha OpraHu3M YeJIOBEKA.

MHOroaTtoMHbI€ CIUPTHL. DTWIEGHTIHMKOJIb M TJMIEPHUH: CTpOCHUE, (QU3MUYECKHE U
XMMHUYECKHE CBOICTBA (B3aUMOJEHCTBUE CO LIEIOUYHBIMHA METANIJIAMU, KaUE€CTBEHHAs peaKlls Ha
MHOr0aToMHbI€ cnupThbl). /[leiicTBMe Ha opraHu3Mm uenoBeka. l[IpumeHeHHe riMuEepUHA WU
STUJIEHTJIUKOJISL.

@deHon: CTpOCHHE MOJIEKYJbl, (U3HUYECKHEe M XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
¢denomna. [Ipumenenue denona.

Anpnerunsl U kemownvl. Dopmanbpieruj, ametajbIerua: CTpoeHue, (u3NYecKue Hu
XUMHUYECKUE CBOMCTBA (pEakUUU OKMCIIEHHUS M BOCCTAHOBJICHMS, KauE€CTBEHHbIE pPEaKLUu),
NOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHAsI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (hpu3nuecKkrne U XMMHYECKHe CBOWCTBA (CBOMCTBA, 00IIMeE s Kllacca KUCIIOT, peaKIus
sTepuuKanum), MoiaydyeHue | mnpuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
MIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JEHCTBHE.

CrnoxHble 3QUpbl KaK TPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOXKHBIX 3(PUPOB.
Kupsl. I'mppomns xxupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYraeBoasl: cocTaB, Kiaaccu(ukanus yrieBoaoB (MOHO-, M- M ToJaucaxapuibl). ['moko3a —
IpoCTEeHINiT MOHOCAaXapHJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYNBI, (U3HMUECKHE U XUMHUYECKHE
cBoiictBa (B3aumozeiictBue ¢ rugpokcugoM menu(ll), oxmcneHne aMMHauHBIM pacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHUPOJE,
npuMeHeHune, ononorunyeckas poib. @orocuHTes. PPyKTO3a KaK U30MEpP I'ITIOKO3HI.

Kpaxman u nemnonos3a Kak npupoJHble noauMepsl. CTpoeHHe KpaxMmaia U LEeJUTI0JI03bI.
dusnyeckre U XMMUYECKUE CBOWCTBA KpaxMalia (THAPOIIN3, KaYeCTBEHHAs peaKklus ¢ MO OM).

DKClepUMEHTAJIbHbIE METO/Abl M3YYEHMsI BEILECTB M MX IIPEBpAILEHUN: NPOBEIEHUE,
HaOMIOJIeHEe M OMNHMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE CIUPTOB, KaueCTBEHHBIE
peakiuy OAHOATOMHBIX CIHUPTOB (OKHcieHue sTaHona okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcumom wmemu(ll), B3ammopeiicTBue
KpaxMalla ¢ HOJOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnsie 3anaun.

BbluncneHus nmo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
HCXO/JHOTO BeIleCTBAa WJIM TMPOAYKTAa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

AzoTcoaepxale opraHM4eckue CoeTuHEHMs.

AMHMHOKHUCIIOTBI Kak aM@OTepHbIE OpraHudeckue coequHeHus. @Ousuueckue u
XMMHMUYECKHE CBOWCTBA AMHUHOKMCIOT (HAa MpUMepe TiHIMHA). buonornyeckoe 3HaveHUE
aMHHOKUCIOT. [lenTuapl.



benku kak IpupoAHbIE BBHICOKOMOJIEKYJSIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XUMHYECKUE CBOICTBa O€IKOB: THAPOIM3, JEHATypalus,
KaueCTBEHHbIE PEeaKLUU Ha OEJKHU.

OKClepUMeHTaJIbHbIE METOABl M3YyUEHHUS! BEIIECTB M WX IpPEBpAllEHUN: HAOJIOJEHHE U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUSI

OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3ALNM, CPEAHsIsi MoJieKyisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IIOJMMEpU3aLiHsl U TOJMKOHIEH AU,

OKCIepUMEHTaJIbHbIE METO/bl U3yUEHHUS BEIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pasiamu MpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeqMeTHbIX CBs3ed NMpH U3ydyeHHM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCA 4Y€pe3 MCI0JIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaKk M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTB EHHO-HAYYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTe3, KJIaccu(uKalus, NEepUOAUYHOCTb, HAOIIOJEHHE, H3MEpEHHe,
9KCIIEPUMEHT, MOJICIMPOBAHHUE.

dusuka: MaTepusi, YHEPrusi, Macca, aTOM, MEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN ypOBEHbD,
BELIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHME BEIIeCTBa, (pU3MUECKUE BEITUUYUHbBI U €IUHUIIBI
UX U3MEpEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeIIeCTB B opraHusMe, (OTOCHUHTES,
OMOJIOrMYecKy aKTUBHBIC BelllecTBa (0eIKH, YTJIeBOAbI, )KUPbI, (HEpMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIIUBO, PECYPCHI.

TexHOI0rus: NUIIeBbe TPOIYKThI, OCHOBBI PAllMOHAJILHOT'O MMUTAHMS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKU e IIPenapaThl, MATEpPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPITAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI XUMHUH

XumMuueckuili 3ieMeHT. AToM. Sapo artoma, H30TONBI. DJIEKTPOHHAs 000JO0YKa.
DHepreTuueckue YpoBHH, MOJYPOBHU. ATOMHBIE OpOHTalH, S-, P-, d- amemenTbl. OcobeHHOCTH
pacrpezeneHus: 3JEKTPOHOB MO OpOUTANIIM B aToMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DNeKTpOHHAs KOH(QUTypaIus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoamueckas cucrteMa XuMHueckux snaemeHtoB /I U.
MenneneeBa. CBs3b MepUOIMYECKOro 3akoHa W [leproauyueckoil CHCTEMBl XHUMHUYECKUX
anemenToB J[. V1. MenneneeBa ¢ COBpeMEHHOW TEOpHEHl CTPOEHMsS] aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB
10 TPYIIIaM U MeproaaM. 3Ha4eHU e EPUOANYECKOro 3aKOHA B Pa3BUTUH HAYKH.

CrtpoeHne BemecTBa. XHMHYECKash CBs3b. BHIBI XUMHUYECKOW CBsI3M (KOBaJCHTHAs
HEMoJIIpHAsE W TIOJIIpHAs, MOHHAs, METaJIM4ecKas). MexaHu3Mbl 0Opa3oBaHUsl KOBAJICHTHOMN



XMUMHYECKOI cBS3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATEIbHOCTh. CTerneHb OKUCIeHUS. IOHBI: KATHOHBI K AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOI'O CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIbl KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEHIETKY.

[Tonsatre o nucnepcHeIX cucremax. ICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1oJist
BEILIECTBA B pacTBOPE.

Knaccudukamuss Heopranmueckux coequHeHuil. HoMmeHkmaTypa HeopraHUYecKHX
BellecTB. ['eHeTnueckass CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAJICKAIIUX K PATUYHBIM
KJIaccam.

Xumuueckast peakuus. Krnaccupukanus XUMHYECKHX peakIUid B HEOPTaHWYECKOW W
OpPraHMYEeCKOM XUMUU. 3aKOH COXPAaHEHHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHUs U MpPEeBpalCHUs
SHEPrUU MPU XUMHUECKUX PEAKLIUSX.

CKoOpoCcTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaAKIIHH.
Xumunueckoe paBHOBecue. PakTOphl, BIMAIOLIME HA COCTOSHHE XHMUYECKOI'O PpaBHOBECHUS.
ITpunuun Jle [latenbe.

OnexTponutudeckas nucconnanus. CunpHble U cialble AMeKTpoiuThl. Cpema BOTHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHHS! BEIIECTB M HX MPEBPAIICHHI: JEMOHCTpPALUS
tabimn «I[lepuoamueckas cucrema xumudeckux anemeHToB J[. M. MengeneeBay, u3ydeHue
MOJIeNIed KPHUCTAJUTMYECKUX pemEToK, HaOMI0JeHHE W OINKCAHHE JIEMOHCTPAlMOHHBIX H
ab0paTOPHBIX OMBITOB (Pa3joKEHHWE TMEPOKCHIa BOIOPOJAa B MPHCYTCTBHUU KaTalu3aTopa,
OMpeIeJICHHE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAJIBHOIO MHIMKATOPA, PEAKIIMU
HMOHHOTO OOMeHa), MpOBe/leHHE MPAaKTUYECKOH paboThl «BiusHue pa3nuuHbIX (akTOpoB Ha
CKOPOCTb XUMUYECKOM peaKium.

Pacuérnblie 3anaum.

Pacuérel 0 ypaBHEHUSIM XUMHUYECKUX PEAKIU, B TOM YKCII€ TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCIOIb30BAaHUEM MTOHITHUS «MAacCOBas JOJIS BELIECTBAY.

Heopranmyeckass Xumus

Hemeramibl. Ilonoxenune HemeramnoB B Ilepuonuyeckod cucTeMe XUMHYECKHX
anementoB J[. WM. MenneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3MyecKhe CBOWCTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha MpuMepe KHciopoa, ceprl, hochopa u yriepozaa).

XuUMHUYECKHE CBONCTBA Ba)KHEHIIMX HEMETAUIOB (TaJIOT€HOB, cepbl, a3ora, Qocdopa,
yriaepoa U KpeMHHUsS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOIHBIX
COCIMHEHU ).

[IprumeHeHuEe Ba)KHEN X HEMETAIIJIOB M UX COCIMHEHUH.

Merannsl. [Tonoxenue meraioB B [leproanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayaoB. Obmmue
¢usnyeckue cpoiicTBa MeTau10B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOWMCTBA BAXXHEUIIMX METAJUIOB (HATPUU, KaldWi, KaJblUA, MarHWMH,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHHUI.

OO61mme crocoObl mony4eHus MerasuioB. [IpumeneHne MeTamioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M WX IMpPEBpaAlICHUN: H3ydeHUe
KOJUIeKIIMu «MeTamibl U CIUlaBbl», 00pa3lloB HEMETAJIJIOB, PEIICHHE HKCIHEePUMEHTaTbHBIX



3aja4y, HAONIOJEHHE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMojieiicTBHE TMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KaueCTBEHHBIE
peaxkru Ha KaTHOHBI METAJIOB).

Pacuérnsle 3anaun.

Pacuérbl mMacchl BemiecTBa My 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBa,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIleCTBA) MPOJYKTOB PEaKLUHU, €CJIU OJJHO U3 BEILECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Pone xumMuu B 00eCIIedeHUH YKOJIOTHUECKOM, YHEPreTHYeCKOM U MUIIEBON 0€301acHOCTH,
pa3BUTMM MeIULMHBL lIOHATHE O HaydHBIX METOAAX IIO3HAHMS BEIIECTB U XMUMHUYECKUX
peakiui.

[IpencraBiaenuss 00 OOMMX HAYYHBIX TNPUHIMIAX MPOMBIIIJICHHOTO MOJTYYeHHUs
BaKHEHIINX BELIECTB.

YemoBek B MHUpE BEIIECTB M MaTEpUANIOB: BaKHEWILIHME CTPOUTENIbHBbIE MaTepUabl,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTepHasbl sl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKNe U MUHEpAJIbHbIE Y100 PEHUSI.

XuMHUsSI ¥ 3740pOBbE YEJIOBEKA: IMpaBUJia MCIOJb30BAHUS JIEKAPCTBEHHBIX IpENapaToB,
npaBuiia 0€30MaCHOrO UCHOJIb30BAHMS IIPEMapaToB OBITOBOM XUMHUH B MOBCEIHEBHON KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 knacce ocyuiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U IOHATUH, SBJSIOIIMXCA CUCTEMHBIMH JJISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI O
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  Kjaccuukalus,  MepUuOJAUYHOCTb,  HAONIOEHHE,  SKCIEPHUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: martepus, dHEprus, mMacca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
pazivoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3MUECKIE BETMUUHBI U €AMHUIBI UX U3MEPEHHs], CKOPOCTb.

buonorus: knerka, opraHmsM, 3KocucTeMa, Ouocdepa, MaKpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpasbl, TOPHBIE TOPOADI, TOJIE3HbIE HCKOMAaeMbl€, TOIUTUBO, PECYPCHI.

TexHonorus: XUMHUYECKas [IPOMBIIIJIEHHOCTb, MeTaJLIy prus, IIPOU3BOACTBO
CTPOUTEIbHBIX MaTepuasos, CEJIbCKOXO35IIICTBEHHOE IIPOU3BO/ICTBO, nuieBas
IPOMBILIUIEHHOCTh, (hapMaleBTUYECKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.



[JTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TPOT'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
MporpamMM CpeaHero obiiero odpa3oBaHHs (JMUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-Meronuyeckoii OCHOBOW sl pa3pabOTKu NJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIpOrpamMm CpeaHero ooIiero oopazoBaHus SIBISIETCA CUCTEMHO-EATENbHOCTHBINA OXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM MOAXOIOM B CTPYKType JIHUYHOCTHBIX
pe3ysbTaTOB OCBOEHHUS IMpeaMeTra «XHUMHS» Ha YPOBHE CpeAHEero ooumero obpa3zoBaHus
BBIJICTICHBI CIIEYIOIIME COCTABIISIONIHE:

OCO3HaHUE O0YYarOMIMMHUCA POCCHMCKOW TPakJaHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIbHOCTU M CAaMOOIPEEIIEHUIO;

HaJIMYue MOTHBALMU K 00yUYEHUIO;

LIEJIEHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHMH JMUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOI HAYKU XUMMH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIMXCsl PYKOBOJACTBOBATHCS B CBOEH JESTENBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, HPHUCYLIMMH I€JIOCTHOH CHCTEME XHUMHUYECKOIo
o0Opa3oBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTMYECKOW KYyIbTYyphl M CIOCOOHOCTM CTaBUTh LENU H
CTPOUTH KU3HEHHBIE MJIAHBIL.

JInuHOCTHBIE pE3yJNbTaThl OCBOEHUS IpeaMeTa «XUMHS» JAOCTUTAIOTCS B EOUHCTBE
yu4eOHOH W BOCHHUTATEIbHOH JAESITENPHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMU, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM U HJI€aJlaMU  POCCHUHCKOIO
Ipa)XIaHCKOTO 00IlecTBa, MPUHATHIMM B OOIIECTBE HOpMaMH U MpaBUIaMU IOBEACHUS,
CIOCOOCTBYIOIIMMHU IIpOIleccaM CaMOIO3HAaHUS, CaMOPa3BUTHS U HPABCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00YyYarOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT cHOPMHUPOBAHHOCTD
OMbITa TI03HABATENHPHOW U TPAKTUYECKOW IEeATENbHOCTH OO0ydalolmxcs 10 peaan3aluu
MIPUHATHIX B O0IIECTBE LIEHHOCTEN, B TOM YHCIIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHUS

0CO3HaHUS 00y4aroIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB M 003aHHOCTEH, yBaKEHUS K
3aKOHY U IIPaBOMOPSIKY;

IPEACTABICHNUS O COLMAJIBHBIX HOPMAax M MpaBUJaX MEKJINYHOCTHBIX OTHOLIEHHM B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU IIPU CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelieHun y4eOHBIX U MTO3HABATEeNbHBIX 3a/1a4, BBIMOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI JPYTUX
MIPU aHAJIHU3E PA3IIMYHBIX BUOB YUeOHOM NesSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS .

LIEHHOCTHOI'O OTHOLIEHMsSI K HMCTOPUYECKOMY M HAy4YHOMY HACIEAMIO OTE4YECTBEHHOM
XUMUU;

YBaKEHUS K IPOLECCY TBOpYECTBA B OOJIACTU TEOPUU U MPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTUIKEHMSI HAyKH €CThb Pe3yJbTaT JJIMTENbHBIX HaOIIOJCHUH,
KPOTMOTJIMBBIX SKCIEPUMEHTAIBHBIX TIOMCKOB, ITOCTOSHHOTO TPYy/Ia YYEHBIX U IPAKTUKOB;

MHTepeca U T[O3HAaBAaTEIbHBIX MOTHBOB B TOJYYEHHH U TMOCJIEAYIOUIEM aHalu3e
nH(OpPMAIUU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMSI, ’TUUECKOI0 [10BEICHUS;



CIIOCOOHOCTH  OIIEHWBATh CUTYyalldW, CBSI3aHHBIE C XUMUYECKHMH SIBJICHUSMH, U
OPUHUMAaTh OCO3HAHHBIE PEIICHMS, OPUEHTUPYACh HA MOpAJIbHO-HPABCTBEHHbIE HOPMBI M
LEHHOCTH;

FOTOBHOCTU OIIEHUWBAaTh CBOE IOBEJEHUE W MOCTYIKA CBOMX TOBApHUINEH C MO3MUIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MMOCTYIKOB;

4) dopMHpOBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUS IIEHHOCTeH 370poBOoro M 0Oe3omacHoro oOpa3a KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 37I0POBBIO;

cOOJIO/IeHNs TIpaBuUil 0€30MacHOro OOpalleHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HH U B TPYJIOBOM JIESITEIHHOCTH

MOHUMAHUs IEHHOCTH TIPaBWJI WHIAMBUAYAJbHOTO M KOJUICKTHBHOTO O€30MacHOro
TTOBEICHUS B CUTYAIIUIX, YIPOXKAIOIINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCJEACTBHA M HEMPUITHS BPEAHBIX MPHUBBIUCK (YHOTPEOJICHUS aIKOTOJIS,
HapKOTUKOB, KypeHUs);

5) Tpy10BOIr0 BOCIMTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-UCCJIENOBATENbCKOW JIeATEeIbHOCTH,
O0I11ECTBEHHO 10JIE3HOM, TBOPUECKON U IPYTrUX BUJIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH TMPAKTUYECKUX 3a7a4 COILUAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3ydeHHIO Mpodeccuil pa3nuyHOro pojaa, B TOM 4ucCiIe Ha
OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPyAa U pe3yjbTaTaM TPYJOBOM €ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYQJIBHOH TpaeKTOPHH 0Opa3oBaHUS,
Oyayuieil mpodeccun U peanu3anuu COOCTBEHHBIX XKU3HEHHBIX IMJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CTOCOOHOCTEH K XUMHUHU, HHTEPECOB U TOTPEOHOCTEH 0011IecTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emiie;

MMOHUMAaHUS TJI00aJTBHOT0 XapaKTepa YKOJOTHYECKHUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHME MPUPOTHON U COLIMAIIBHON CPEbl;

OCO3HAHMST HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHIKEHUN XUMHH JIJISI PEIICHUS BOITPOCOB
palMOHAIBHOTO TPUPOIONOJIE30BAHUS;

AKTUBHOI'O HENPUATHS ACHCTBUM, MPUHOCILIUX BPEN OKPYKAIOUIEH MPUPOAHOM Cpelne,
YMEHUSl MPOTHO3UPOBATh HEOJIArONPHUITHBIE SKOJIOTMYECKUE TOCIENCTBUS MPEIITPUHUMAEMBIX
JEICTBUI U IPEIOTBpALIATh UX;

HaJM4YMsl PA3BUTOTO HDKOJOTMYECKOrO MBINIJICHHS, JKOJOTMYECKOW KYJbTYPHl, OIBITA
NESITEIPHOCTA  DKOJIOTMYECKON  HAIMpaBICHHOCTH, YMEHHS PYKOBOACTBOBAThCS WMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOW U COLIMATLHOM MPaKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHUBOCTOSTH UJCOJIOTUU XeMOopoOuu;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

cOpPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUs Ccleln)UKH XUMHH KaK HayKd, OCO3HaHHs e€ poilu B (QOpPMHPOBAHHH
paIMOHATBHOI0 HAYYHOT'O MBIIIUIEHUS, CO3JJaHUH I[EJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIeM
MHpE KaK O €IWHCTBE MPHUPOALI U YEJOBEKa, B MO3HAHWH TMPUPOTHBIX 3aKOHOMEPHOCTEH W
pelieHuu npodJieM COXpaHEHUs MPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHU JUIsl COBPEMEHHOW LMBWIM3ALUU: B €&
T'YMaHUCTUYECKOW HAMpPaBJICHHOCTH W BA)XXHOW POJIM B CO3JIaHUM HOBOW 0a3bl MaTepUaJIbHOU
KYJIbTYpbI, PEIIEHUU TTI00aTbHBIX MPOOJIEM YCTOWYUBOrO pa3BUTHUSI YEIOBEUECTBA — ChIPHEBOM,
SHEPreTUYECKO, MHIIEBOM U SKOJOTMYEecKOW Oe30MacHOCTH, B Ppa3BUTHM MEIUIUHBL,



o0ecreuyeHn: yCIoBUN YCIEIIHOTO TPYa U 3KOJIOrH4eCKd KOM(OPTHOMN XKU3HU KaXI0ro 4ieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAHUS CYLIHOCTHM METOJOB IIO3HAHUS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONb30BATh MOTyYaeMble 3HAHUS IS
aHalv3a U OOBSICHEHHS SIBJICHHH OKPYI)KalOIIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yYMEHHUS JielaTh 000CHOBAHHBIE 3aKII0YEHUS HA OCHOBE HayYHBIX (DAKTOB U UMEIOLINXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO MCII0JIb30BATh XMMHUUECKHE 3HAHUS AJIs pelIeHus: MpodieM
B PEAbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTepeca K MO3HAHUIO U UCCIIEe0BaTeNbCKOM 1eATeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHUI0 M CaMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIyY€HHIO HOBBIX 3HAaHUW 10 XUMHH B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOGHHOCTSIM TpyAa B  Ppa3IMYHbIX cdepax mnpodeccuoHaIbHOM
JeSITETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yabTaTbl OCBOEHHMS Y4eOHOro mnpeaMera «XuMHUsA» Ha YpPOBHE
CpeHero oo1ero oopa3oBaHus BKIKOYALOT:

3HAYMMble 1 (HOPMUPOBAHHMS MHUPOBO33PEHHSI OOYYAIOLIMXCS MEXKIUCUUIUTMHAPHBIE
(MexmnpenMeTHbIe) O0LICHAayYHbIE IOHATH S, OTPAXKAIOIKE 1IeTOCTHOCTh HAYYHOW KapTUHBI MHpa
U cnenuuKy METOA0B MO3HAHHUS, UCI0JIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BeIIEeCTBO,
SHEprus, sBJIEHUE, MPOLIECC, CUCTEMA, HAyYHbIH (PAaKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, HCCIIC0BaHNE, HAOMIOICHUE, U3MEPCHUE, IKCIIEPUMEHT U JPYyTHe);

yHHMBEpcajbHble  ydueOHble  JeiicTBUS  (IIO3HaBaTelbHbE,  KOMMYHHKAaTHBHBIE,
perynatuBHble), obecneunBaione (opMmupoBaHue (QYHKUMOHAIBHOM TI'PaMOTHOCTH H
COI[MAJIbHON KOMITETEHIUU 00y4YaroINXCs;

CIOCOOHOCTh ~ OOYyYalOUIMXCA  HCIOJIB30BaThb  OCBOCHHBIE  MEXKJIUCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJIbHbIE yueOHbIE NIEHWCTBHA B IIO3HABAaTEIbHOH H
COLMAJIBHON ITPAKTHUKE.

MerTanpenMeTHble pe3yJbTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMU YUEOHBIMU
[103HaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETr'YISTUBHBIMU J1E€HCTBUSMHU.

Osi1aieHHe YHUBEPCATBHBIMH Y4€OHBIMH NTO3HABATEJIbHBIMH AeHCTBUAMH:

1) 6a30Bble JIOTHYECKHUE NeiiCTBUS:

CaMOCTOSITENIbHO (pOpMyIMpoBaTh M AKTyaJU3UpOBaTh MpoOJIEMy, BCECTOPOHHE &
paccMaTpHuBaTh;

OIpEeNeNATh LENU JEATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUM HMX JIOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTAThl IEATEIBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIIEIATH
XapakTepHble TMPU3HAKW TOHATUA M yCTAaHAaBIMBAaTh WX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIME MMOHATHUS AJ11 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUU JJIs KJIaCCU(PHUKAIIUU BEIIECTB U XUMUYECKUX PEaKIHil;

yCTaHaBIUBATh IPUYNHHO-CIIEICTBEHHBIE CBSA3HM MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTh JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JE€IYKTUBHBIEC, [0 aHaJIOTUN),
BBISIBJISIT 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAeMbIX SIBJICHUSX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE NO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJI€JIH, TPEOOPA30BbIBATh MOAEIBHBIE IPEACTABIECHUS — XUMUYECKUI 3HAaK (CUMBOI) AJIEMEHTA,
XUMHUecKass (¢opMyJla, YpaBHEHHE XUMHUYECKOW pEaKUMM — TP pEIIeHUuU y4eOHBIX



[I03HABATEJIbHBIX M MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIE IPEICTaBICHUS
JUIs BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4a€MbIX BEIECTB U XMMUUECKUX PEAKIIMM.

2) 0a30BbIE UCCJIEA0BATEIbCKUE 1EHCTBHSI:

BJIaJIETh OCHOBAaMH METOAOB Hay4YHOr'0 IO3HAHUS BEILECTB U XUMUYECKUX PEAKIIMA;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJIb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYIMPOBAHHBIE BOIPOCH B Kau€CTBE MHCTPYMEHTA ITO3HAHUSA U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYXKJ1CHUIA;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOIO IIJIAHUPOBAHUS U TPOBEIEHUS YUCHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOAOM Ipollecca, CaMOCTOSTENIEHO
MIPOTHO3UPOBAaTh €ro pe3yiabTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHTEJIBHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB MCCIEA0BAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJEIAHHOM
pabore;

npuoOpeTaTh OMNBIT YUYEHUYECKOW MCCIIENOBATENbCKOM U IMPOEKTHON [eSTeNbHOCTH,
MPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIBHOMY IIOMCKY METOJOB PpELICHUS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOI0B [10O3HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCSI B  pa3jMUYHbIX MCTOYHMKAX HHGopManuu (Hay4HO-NOMYJIsIpHas
JAUTEpaTypa XUMHUYECKOrO COJEp)KaHuUs, CIOpaBOYHbIE I[ocoOusi, pecypcbl MHTepHera),
aHAJIM3UPOBATh HMHQPOpPMAIMIO pa3JMYHbIX BHJIOB U (QOpPM MpEICTaBICHUS, KPUTUUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampOChl U HPUMEHATHh pa3jM4YHbIE METOJbl IpPHU IOUCKE U OTOOpe
uH(pOpPMaLUU, HEOOXO0IUMOM 1JIs BBIIOJHEHUS y4EOHBIX 3a/1a4 ONPEAEIEHHOr0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpencTaBiIeHUs] HHPOPMALUU (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIULIbI, PUCYHKH U APYyTHE);

UCMOJb30BaTh HAaYYHBIH S3bIK B KadyeCTBE CpeIcTBA MpH paboTe ¢ XUMHUYECKOU
nHpopMalueil: NpUMEHSITh MeXIpeaMeTHble (pu3nueckue W MaTeMaTU4YecKue) 3HaKu H
CHUMBOJIBI, (OPMYIIbI, a00peBUATYpbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U MPE0O0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH.

OgiaieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIIPOCHI IO CYILECTBY OOCYKIAaeMOM TeMbl B XOA€ Juajora W/Mim AUCKYCCHUH,
BBICKa3bIBaTh WU, (POPMYIMPOBATH CBOM HPENJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEAJIOKEHHOM 3a1a4u;

BBICTYNAaTh C Hpe3eHTalMeld pPe3ysbTaTOB IO3HABATEIbHON NEATENbHOCTH, MOJIY4EHHbBIX
CaMOCTOSITEJIbHO MJIK COBMECTHO CO CBEPCTHHUKAMU IIPU  BBINOJIHEHUH XUMHUYECKOIO
9KCIEPUMEHTA, MPAKTUYECKOM paboThl IO MCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoekTa M (OPMYJIMPOBATH BBIBOABI IO pe3yJbTaTaM HPOBEIEHHBIX
UCCIIeIOBaHUN My TEM COracoBaHMs MO3ULUHN B X01€ 00CYyX/1eHUs 1 0OMeHa MHEHUSIMU.

OBi1aieHHe YHUBEPCATbHBIMHU PeryJIATHBHBIMHU JAeHCTBUSIMM:

CaMOCTOSITEJIbHO IJIAHMPOBATh U OCYILECTBJIATh CBOK II03HABATEJIbHYIO JEATEIbHOCTD,
ompezenss e€ Lend U 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IIpe/JIaraeMblii allrOPUTM JCHCTBUI NPH BBIMOIHEHUH y4eOHBIX M HCCIIEAOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbonee 3 (HeKTUBHBIN cOco0 UX pelIeHHus ¢ y4ETOM MOJIydeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHX PEAKIIMSIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOEH JeITeNbHOCTH Ha OCHOBE caMoOaHaju3a H
CaMOOIICHKH.



INPEJMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUuMuUs» OTPaxaroT:

cOPMHPOBAHHOCTh TIPEACTABJICHHH O XUMHYECKOM COCTaBIIIONICH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUM SIBIEHUH TPHUPOABI, B (HOPMHUPOBAHHUH
MBIIUICHUST ¥ KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIHHOH TpaMOTHOCTH, HEOOXOIUMOM s
pEIICHHUST TPAKTHYECKUX 3a7ad M DKOJOTMUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TPUPOJTHOU CpPENE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKHMX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroliue
MOHATHS (XUMUYECKHUIA AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas W
COKpauléHHasl), MOJb, MOJSpHAas Macca, MOJSIDHBIH 00BEM, YIJIEpOIHBIA  CKEJerT,
(yHKIMOHANBHAS TPYIIA, pagudKall, U30MEpHs, U30MEpbl, TOMOJOTHYECKUNU pAM, TOMOJIOTH,
YTIE€BOAOPO/IbI, KHCIOPOJ M a30TCOAEPIKAIINE COSIUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJICKYJISIPHBIE COSIMHEHHUS); TEOPHUHU U 3aKOHBI (TEOPHS CTPOCHUSI OPTraHUYECKHX
BemectB A. M. bByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BbIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JECKAIIME B OCHOBE MMOHMMAaHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XUMUYECKHUX SIBIIEHUH, (PaKTOJIOTMYECKUE CBEJCHHUS O CBOWMCTBAX,
cocTaBe, MOJYYeHUH U 0e30MacHOM HCIIOIb30BAHUH BaKHEHIIINX OPraHUYeCKUX BEIIECTB B OBITY
Y IPAKTUYECKOM 1eSATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHH BBISBISTh XapaKTEpHbIC MPU3HAKHU MOHATUN, yCTaHABIMBATH
UX B3aUMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOLIME MOHATHUS IIPU OMUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COEINHEHU;

c(OpPMUPOBAHHOCTh YMEHUU HCIOJIH30BATh XMMHUYECKYI) CHMBOJHKY JISI COCTAaBJICHUS
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (POopMysT OpraHUYECKUX BEIIECTB
Y YpaBHEHUN XUMHUUYECKHX PEAKIUH, U3TOTaBIMBATh MOJICIU MOJIEKYJ OPraHMYECKHUX BEIIEeCTB
JUTSL UJDTEO CTPAITUU MX XUMUYECKOT'0 U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAICKHOCTh U3YUCHHBIX OPraHUYeCKHX
BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OMNPEACICHHOMY KJacCy/TPYIe COCIUHCHHUM
(yrneBonopoabl, KHCIOPOA W  a30TCOAEpXKAILME COEIMHEHHUs, BBICOKOMOJIEKYJISPHBIE
COeNMHEHMs), JaBaTh MM Ha3BaHUsA Mo cuctemartnueckoi Homenkiatype (IUPAC), a takxke
MPUBOAUTHL TPUBUAIBHBIE HAa3BaHMS OTACIBHBIX OPraHUYECKUX BEHIECTB (ITHUJIEH, MPOMUJIEH,
aleTHJICH, ATUJICHTJIMKONb, TJIMLIEPUH, (eHoJ, (opMaibIeruja, areTalbJerui, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KHUCJIOTa, OJICMHOBAsl KMCJIOTA, CTEAPUHOBASI KUCJIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxmaJ, IeJUTI0103a, TJIUIUH);

chOpPMHPOBAHHOCTh YMEHHS OMPENEINSTh BUIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsIX (OMHAPHBIC U KPAaTHbIE);

cOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. bytnepoBa a5 o0bsICHEHHsS] 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHSI MacCChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUW XapaKTepu3OBaTh COCTaB, CTpPOeHHUE, (Qu3ndeckue W
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPECTAaBUTENCH pa3IMYHBIX KIaCCOB OPTaHUYECKUX BEIIECTB
(MeTaH, JTaH, OJTWJIEH, TPOMWJICH, aleTuJieH, OyrtamueH-1,3, MmetwnOyrtaauen-1,3, OeHso,
METaHOJI, ATAHOJI, STUJIECHTIIMKOJIb, TIUIEPHH, (PEHON, aleTaibaeru, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, IIeJUII0JI03a, aMHUHOYKCYCHAas KHCJIOTa), HILTIOCTPUPOBATH
TEHETHYECKYIO CBS3b MEXKIY HUMHU YPAaBHEHHSIMH COOTBETCTBYIOIIMX XHMHYECKHX PEAKIIHH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;



chOpPMHUPOBAHHOCTh yMEHHUS XapaKTEPHU30BaTh HCTOYHHKU YTIIEBOAOPOIHOTO CHIPHS
(HedTh, MPUPOTHBIN Ta3, yroyib), CIOCOOBI WX IMEpepabOTKU W TPAKTUYECKOE IMPUMEHCHHE
POAYKTOB MEPEpadOTKH;

c(OPMHPOBAHHOCT, YMEHHUM TPOBOJMTH BBIYMCICHHUS II0 XHMHUYCCKHM YpaBHEHUSIM
(Maccel, 00bEéMa, KOJMYECTBA HMCXOIHOI'O BEIIECTBA WJIM IMPOAYKTa PEAKIUH IO HM3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIISCTB WM MTPOIYKTOB PEAKIIHH ),

c(OpMUPOBAHHOCTh YMEHUI BJIaJI€Th CUCTEMON 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHUSI, WCIOJIB3YEMBIX B XUMHUU TPH H3YUYCHUHU BEHIECTB W XUMHUUYECKUX SIBJICHUU
(mabmonenue, W3MEpPEHHE, DJKCIEPUMEHT, MOICIUPOBAHNE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKUE 3HAHUS JUUISL IPUHSATUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMH U M X IPUMEHCHHEM;

c(OpPMHUPOBAHHOCTh, YMEHHI COOJIIOIAaTh TPaBUIa TOJIB30BAHUS XMMHYECKOW MOCYI0M U
nabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKeE MpaBuiIa 0OpalieHus ¢ BEIMIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMU IO BBIMOJIHEHUIO TA00PAaTOPHBIX XUMHUYECKHX OIBITOB;

chOpPMHPOBAHHOCT, yYMEHUHN IUTAHHUPOBATH W BBIMOIHIATH XUMHYECKHUH HSKCIIEPUMEHT
(mpeBpaleHusi OPraHMYEeCKUX BELIECTB MPU HATPEBAHUU, MOJTYyYEHUE ITUIIEHA U MU3YUYCHHE €ro
CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHWYECKHUX BEILIECTB, JCHATypauus OCJIKOB Ipu
HarpeBaHuM, I[BETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABWIAMH TEXHUKH O€30MacCHOCTH
npu 0OpaleHUuu C BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO DJKCIEpHUMEHTa B (opMe 3alKucCh ypaBHEHHUH COOTBETCTBYIOIIMX PpEAKIUH H
(hopMYIMPOBaTh BHIBOJIBI HA OCHOBE DTHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMCHHMH KPUTHYECKH aHAJM3MPOBATh XUMHUYECKYI HWH(opmalmio,
MOJIy4aeM Y0 M3 Pa3HbIX HCTOYHHKOB (CpencTBa MaccoBor nHpopmaruu, THTEpHET U Ipyrux);

cOPMHPOBAHHOCTh, yMEHHUH COOJIOJATh IpaBUIa AKOJOTHYECKH I1€JIeCO00pa3HOro
MOBEAEHUSI B OBITY W TPYAOBOM JEATEILHOCTH B LENSAX COXPAaHEHHUS CBOErO 370pOBbI U
OKpYXalolleld MPUPOIHONU Cpeabl, OCO3HABATH OMACHOCTb BO3JCHCTBHUS Ha >KMBBIC OPraHU3MBI
OTpeeNEHHBIX OPraHMYeCKUX BEIIECTB, MOHMMAas cmbich mokazatens [IJIK, moscHsaTe Ha
MpUMEpPaxX CrocoObl YMEHBIICHUS W MPEIOTBPAICHUSI WX BPEAHOTO BO3ICHUCTBUS HA OPraHU3M
YEJIOBEKA;

JUIsT 00YyYaroIIUXCS C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI: YMEHUE NMPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUI;

JUIsL  CHeNbIX H  CHabOBUASAIIMX OOYYArOUIMXCS: YMEHHE MCIOJIb30BaTh pelibedHo-
TOYEUHYIO cucTeMy oOo3HaueHui JI. bpaiing uist 3anucu xuMuueckux Gopmya.

11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHHYecKas XUMHS»
OTpaxaror:

c(OPMHPOBAHHOCTh TPEJACTABICHUN: O XUMHUYECKOH COCTaBJIAIOIICH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUM SIBIEHUH NPHUPOABI, B (HOPMUPOBAHHUH
MBIIJICHUST ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAJIHHONH TpaMOTHOCTH, HEOOXOIUMOM s
pellieHusl MPaKTUYECKUX 3a/lad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO M TPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOM XUMHUUYECKMX 3HAHMI, KOTOpas BKIKOYAET: OCHOBOIOJAraroue
MOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPDHBIH O00BEM, BaJIGHTHOCTh, DJICKTPOOTPHUIATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XHMHYECKas CBs3b (KOBaJlGHTHAs, WOHHAs, MeETaJZIMYecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKas  pemI€rka, TUIbBl XMUMUYECKUX  pEaklHil, pPacTBOp, DJIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, 3JIEKTPOJUTHYECKAsT JUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakiuu, XHUMHUYECKOE€  paBHOBECHE); TEOpPUU U  3aKOHBI  (Teopus



ANEKTPOJIMTUYECKON Auccounanuu, nepuonuueckuii 3akoH JI. WM. MenaeneeBa, 3akoH
COXpaHEHHUs] MACChl BEIIECTB, 3aKOH COXpPaHEHUs U NPEBPAIIECHUS SHEPrUU MPU XUMUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN A3bIK XUMHUU, MUPOBO33PEHUYECKHUE 3HAHUS,
JeKallie B OCHOBE IOHMUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMMUYECKUX SIBJICHUH,
(hakTOMOrnYecKnue CBEJACHHUS O CBOICTBAX, COCTaBE, MOTYYCHHH W 0€30IMacHOM HCIOJIb30BAHUU
Ba)KHEHIIINX HEOPraHNYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESITEIbHOCTH YEIIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTepHbIE MPU3HAKHA MOHATHH, YCTAaHABIMBATh
UX B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IMOHSATHS NMPH OMUCAHUHM HEOPraHMYECKHX
BEILECTB U UX MIPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHUU MCIOJIb30BaTh XMMHMUYECKYI) CHMBOJIMKY JJISI COCTAaBJICHU S
dbopMyn BeUIECTB W YypaBHEHHIl XUMHUYECKHX pEaKIHil, CHCTEeMaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHaibHbIC Ha3BaHHs OTACIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblid ras,
YIJIEKUCIbI ra3, aMMHak, TaméHas W3BECTb, HEraum€Has HM3BECTb, NIUTbEBas COJA, NUPHUT U
Apyrue);

c(OpPMUPOBAHHOCTb YMEHHUH OIPENEsATh BAJIEHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUAX PA3IMYHOI'O COCTaBa, BUJI XMMHUECKOH CBSI3U (KOBaJEHTHAs, MOHHAs,
METAJJIMYECKasl, BOAOPOIHAsI) B COCAMHEHUAX, TUI KPUCTAIIMUECKON PEIIETKH KOHKPETHOIrO
BElIECTBAa (aTOMHAas, MOJIEKYJspHas, MOHHAas, METaJulM4yecKas), XapakTep cpenbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHMI;

cOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeNeNEHHOMY KJIacCy/TpyIIe COeAUHEHUN (IPOCThIC BEIIECTBA — METAIUTBI U
HEMeTaJUTbl, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpPHbIE THIPOKCUIBI, COJIN);

cOpPMHPOBAHHOCT, yMEHUH pPACKpBIBaTh CMBICI Tepuoaudeckoro 3akoHa JI. U.
MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CHUCTEMATU3HPYIOUIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTHYECKYIO (DYHKITNY;

chOpPMUPOBAHHOCTh  YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB 1—4 nepuonos [leprnoanyueckoil cucreMbl XuMu4Yeckux aneMenTos /. 1.
MenneneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOMUTAIH», «IHEPreTUUYECKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB U HUX
COeIMHEHUH 1o mepuojaM u rpynmnam Ilepuonnueckoit cuctemsl xXumudeckux snemenTos /1. 1.
Menneneena;

chOpPMHPOBAHHOCT, yYMEHUM XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEILECTB pa3jIMYHBIX KJIACCOB, MOATBEP)KIATh CYIECTBOBAaHUE
IFEHETUYECKOW CBSI3M MEXAY HEOPraHWYeCKUMH BELIECTBAMH C IOMOIIBIO YpaBHEHHU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHMs KJIacCU(ULUPOBATH XMMHUUYECKUE PEAKLUU 110 Pa3IHMuHbIM
npu3HakaM (YHUCIy W COCTaBy pPEAarupyrolIMX BeEIIECTB, TEMJIOBOMY 3(PQeKTy peakiud,
M3MEHEHUIO CTEeNEHEeNH OKUCIIEHUS JIEMEHTOB, 0OpaTUMOCTH PEaKIINH, y4aCTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIMIA Pa3IMYHBIX THUIIOB, OJHBIC
U COKpalI€HHbIE YpaBHEHUS peaklui MOHHOTO OOMeEHa, yYWUThIBasl YCIOBHS, MPU KOTOPBIX 3TU
peaKuuy UayT 10 KOHLA;

c(OPMHUPOBAHHOCTh YMEHHH NPOBOAMTH PEAKLHHU, IOATBEPXKAAIONINE KaueCTBEHHBIH
COCTaB pa3iMYHBIX HEOPraHMYECKHX BEIECTB, pACIO3HABAaTh ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHH pacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIyii MoCpeCTBOM COCTABIICHUS JIEKTPOHHOr 0 OajaHca ITUX PEeaKIuii;

c(OpMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEeakIMu OT
pa3nuyHBIX ()AaKTOPOB; XapaKTep CMEIICHUS XHUMHYECKOrOo pPaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3nerictBus (nmpunnun Jle [arense);



c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XWMHUYECKHE IPOLECCHI, JIeKallue B
OCHOBE MPOMBIIUIEHHOTO TIOJYyYEHHsI CEPHOM KUCIOTHI, aMMHaKa, a Takke chopMHUpPOBAaHHOCTH
IpeACcTaBiIeHUNA 00 OOLIMX HAayYHBIX MPUHIUIAX U SKOJOTHYECKHUX MpoOsieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI TNPOBOIUTH BBIYUCICHUS C HCHOJIB30BAHHEM MOHSITHS
«MaccoBasi JOJs BEIIECTBA B PAacTBOpe», OOBEMHBIX OTHOIICHHWU Ta30B MPH XUMHUYECKHX
peakLusAX, Macchl BElIeCTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBa, Macce
UM 00bEMY ONHOTO M3 YYACTBYIONIMX B PEAKIIMU BEHICCTB, TEIIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHMs MacChl BEILIECTB, MPEBPAIIECHUS U COXPAaHEHHS SHEPIHH;

c(hOpPMHUPOBAHHOCTh, YMEHHI COOJIIOIATh TIPaBUIa TOJIB30BAHUS XMMHYECKOW MOCYA0H U
71ab0paTOpHBIM 000pYyIOBaHUEM, a TAK)KE MpaBUiIa OOPAIEHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU 1O BBITOJHEHHIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBHIMOJHATH XUMHUYECKHH SKCIIEpPUMEHT
(paznoxeHue MEPOKCHAA BOJOPOAA B IPUCYTCTBUM KaTalu3aTopa, OIPEAEIIEHUE Cpelbl
pacTBOpPOB BELIECTB C IIOMOLIbI0 YHUBEPCAILHOIO UHIMKATOPA, BIMSHNUE PA3NINYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHMUYECKOH pEaKlIMM, PEaKIMd HOHHOIO OOMEHa, KauyeCTBEHHbIE PEaKLHUHU Ha
cynb(dar-, kapOOHAT- U XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHHS, PEUIEHUE IKCHEePUMEHTaTbHBIX
3ajay no temam «Metamasl» u «Hemeramnbpy) B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30I1acHOCTHU IIPU OOPALEHUH C BEIIECTBAMU U J1a00paTOpHBIM 000pYy10BaHUEM, IIPEICTABIATh
pe3ylbTaThl XUMHUYECKOr0 JKCHEpUMEHTa B (GopMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpPOBaTH BHIBOABI HA OCHOBE STHX PE3YJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MOJIy4aeéMyl0 M3 pa3HbIX MCTOYHUKOB (CpeIcTBa MaccoBOM KOMMyHMKauuu, WHTEepHET u
ApYTHUX);

cOPMHUPOBAHHOCTh YMEHHUH COOIOAATh MpaBMJIa HIKOJOTHYECKH 11eecO00pa3sHOro
MOBEJIeHUsI B OBITY U TPYJOBOH NEATEIBHOCTH B LENAX COXPAaHEHHS CBOEro 310pPOBbI U
OKpY’KaloIllel MpUpoJHON Cpelbl, 0CO3HABATh OMACHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3MBbI
orpenenEHHbIX BellecTB, MoHUMas cMbicha nokaszatens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHHS U MPEIOTBPAILlEHUs X BPEIHOTO BO3/IEH CTBUS HA OPraHU3M YEJIOBEKa;

JUIs O0ydaroluXxcs € OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBBS: YMEHHE NMPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKUX SBJICHUII;

JUIsL  CHeNbIX H  CHa0OBUASMIIMX OOYYaIOMIMXCS: YMEHHE HCIOJIb30BaTh pelbedHOo-
TOYEUHYIO cucTeMy oOo3HaueHui JI. bpaiing uist 3anucu xuMuueckux Gopmya.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecrBo yacos
Ne n/m HaunMeHoBaHue pa3ie10B U TeM NPOrPaMMBl Beero KonTpoabubie | IIpakTHueckue
padoThbI padoThI
11 IIpenmer oprannyecko XuMuu. Teopust CTpoeHUs 3
opraHuueckux coenrHenuit A. M. bytieposa

Wroro no pazneny
2.1 [IpenenbHble yriaeBOAOPOABl — aJKAHbI
59 HenpenenbHble yriaeBogopobl: adKEHbl, aJIKaIUEHbI, 6 1

AJKUHBI

2.3 ApoMaTHyuecKHe yrieBOIOPOIbI
24 [IpuponHbie HCTOYHUKH YTIIEBOIOPOIOB U UX IepepaboTka 1

Wroro mo pazneny 13
3.1 Cnuptsl. DeHon
3.2 Anpneruasl. KapoonoBsie kuciaoTsl. CliokHBIE 3QUPHI 1
3.3 VriaeBoasl 1

Htoro no pazneny 13
4.1 AMUHBI. AMUHOKHCIIOTHI. benku

Hroro no pazneny
5.1 [Tnactmaccel. Kayuyku. Bosokna

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KUIACC

KoaunuyecTBo uacoB

Ne n/m HaunmeHoBaHue pa3ieoB ¥ TeM NPOrpamMMbl B KonTpoabubie | IIpakTHuyeckue
cero
' padoThI padoThI

11 Crtpoenune atromoB. [lepuoanueckuii 3axkoH u [lepuoanueckas 3

' crcTeMa XuMH4YecKux 3aeMeHToB J[. 1. MennaeneeBa
1.2 Crpoenue BemectBa. MHOrooOpasue BelIeCTB
1.3 XUMUYECKHE PEaKIIHH 6 1 1

Hroro mo pazneny 13
2.1 MerTas 6 1
2.2 Hemerams 9 1 1
2.3 CBs13b HEOPraHUUYECKUX U OPraHUYECKUX BELIECTB

Uroro no pazneny 17
3.1 XuUMUS U KU3Hb

Hroro no pasnemy

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHHME

11 KIIACC
KosmmuecrBo yacos
Ne Kontpo IIpakTn ara u3y4eHus
Tema ypoka P P A y
n/n Bcero JIbHbIE YyecKue
padoThI padoThI ILian dakr
Tema 1.1 Ctpoenue aromoB. [lepuoanuecknii 3axon u Ilepuoanueckas
cucremMa xumu4yeckux ieMenToB /.. MengeseeBa 3
1 XUMHUUECKHI 3JIEMEHT. ATOM. DJIEeKTPOHHAS KOH(PUTYpallis aTOMOB 1
2 ITepnonnuecknii 3akoH u llepruoauyeckas cucreMa XUMUYECKUAX 3JIEMEHTOB JI. 1
N. MenpneneeBa, nX CBA3b C COBPEMEHHOU TEOPUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX
3 COEIMHEHHUH 110 rpymnInam H epuoaam. 3Ha4eHHUe epUOINYECKOI0 3aKOHA U 1
CUCTEMBI XUMU4ecKuX 1eMeHToB [[.J1. MenneneeBa B pa3BUTUN HAYKH
Tema 1.2 Ctpoenne BemectBa. MHOrooopasue BeuecTn 4
4 Crpoenue BemecTBa. XUMHYECKas CBA3b, €€ BUIbI; MEXaHU3MBbI 00pa30BaHUs 1
KOBAJIGHTHOM CBsI3U. BomopoaHas cBs3b
5 BanentHocTh. DnekTpooTpuniaTenbHocTh. CTeneHs okuciaeHus. Bemjecrsa 1
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS
6 [TonsTue o qucnepcHbIX cucreMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBI. 1
MaccoBas 10Jis1 BelllecTBa B pacTBOpe
7 Knaccudukaius 1 HOMEHKJIATypa HEOPraHMYECKUX COSIMHEHUN. 1
I'enernueckas CBsA3b HEOPraHUYECKUX BELIECTB, PA3JIMYHBIX KJIACCOB
Tema 1.3 Xumuyeckue peakiuu 6




Knaccudukanus XuMu4ecKkux peakiuii B HEOPraHu4ecKoi U OpraHnyecKon

8 XUMUH. 3aKOH COXPaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUS U IIPEBPALLEHUS
SHEPTUU MPU XUMHYECKHX PEAKIIUIX

9 CxkopocTth peakiuu. OOpaTuMble peakiuu. XUMUIECKOe PABHOBECHE

10 IIpakTuueckas padora Ne 1 «BausHue paziuynvix hpakmopos Ha CKOPOCmb
XUMUYECKOU peaKyuuy
DnekrponuTudeckas auccormaius. [loustie o BogopoaHom mokasatesne (PH)

11 pactBopa. Peakiiuu nonHoro oomMeHna. ['uiposin3 oprannueckux u
HEOPraHWYECKUX BEIECTB

12 OKHCIIMTENBbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [lonsTre 06 351ekTpommn3e
pacIuiaBoOB U PACTBOPOB COJIEH

13 KonTpoabnas pabora no pasneny «Teopemuueckue ocHosvl xumuuy
Tema 2.1 Mertasibl
Merannsl, ux nojaoxenue B [lepruoanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB

14 1. 1. MenneneeBa 1 0COOCHHOCTH cTpoeHUst aToMoB. O01me pusndeckne
CBOMCTBa METAJLJIOB

15 CrutaBbl METAJUIOB. DJIEKTPOXUMHUUECKUN PAJT HAPSHKEHU METAJLIIOB

16 XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJIJIOB (HATPHUH, KA, KaJbIUH,
MarHuii, aTFOMUHHN) U UX COSAMHEHHH

17 XWUMHUYECKHE CBOMCTBA XPOMa, MEAU U UX COEJIMHECHUHN

18 XUMHUYeCKre CBOMCTBA IMHKA, Kene3a M UX COSANHCHUI

19 IIpakTuueckas padora Ne 2 "PeuieHue 3KCnepumMeHmanibHbix 3a0ay no meme
«Memannviy"
Tema 2.2 Hemertansbl

20 Hemeramisl, ux nonoxenue B [lepuoguyeckoil cucteMe XUMHYECKUX

anemenToB /. . MenneneeBa 1 0COOEHHOCTH CTPOECHUS aTOMOB




dusnyeckue CBOiCTBa HEMETANIOB. AJIJIOTPOIIUS HEMETAJLUIOB (Ha IpuMepe

21 1
KHCIIOpOa, cephl, pocdopa u yrieposa)
22 XUMHUYECKHUE CBOMCTBA raJIOTCHOB, CEPBI U UX COCAMHEHUI 1
23 XuMHYecKre CBOMCTBA a30Ta, hocdopa U X COeTUHEHU I 1
24 XVWMHUYECKHUE CBOMCTBA YIJIEpOaa, KPDEMHHUS U UX COEIMHEHHI 1
25 [IpuMeHeHM e Ba)KHENIIMX HEMETAIIOB U UX COCAUHEHHI 1
26 OO0o00611IeHEe U cHCTEMAaTH3alMs 3HaHuH 1o TeMe «Hemeramnsy. Beraucaenus 1
10 YPaBHEHUSM XUMUYECKHX PEAKIIUN U TEPMOXUMHUYECKHE PaCUEThI
97 IMpakTuyeckas padora Ne 3 « PewieHue sKCnepumeHmanibHblx 3a0a4 no meme 1
"Hememainwt"y
28 KounTposbHas padora no remam «Memannvt» u «Hememannviy 1
/Bcepoccuiickast mpoBepoyHas paboTa
Tema 2.3 CBsi3b HEOPraHN4eCKHX H OPraHUYeCKHUX BelIeCTB 2
29 Heoprannueckue u opraHn4YecKrue KuciaoThl. HeopraHndeckue u opraHudecKue 1
OCHOBaHHUS
30 AMdoTepHbIC HCOPraHMYECKHE U OPTraHMYECKUE COeTuHeHUs. | eHeTHuecKas 1
CBSI3b HEOPTaHMYECKUX U OPraHUIECKUX BEIICCTB
Tema 3.1 Xumus u :Xu3Hb 4
31 Ponp xuMuu B oGecriedeHnH 3K0JIOrM4eCKON, SHEPreTUYECKOM U MUILIEBON 1
0€30I1aCHOCTH, PA3BUTHH MEIUITTHBI
39 [IpencraBnenust 00 OONMX HAYYHBIX TTPUHITUIIAX TPOMBIIIJIEHHOTO TOJTyYeHUS 1
Ba)KHEHMIIINX BEIECTB
33 UYenoBek B MUPE BEIIECTB U MaTEPUAJIOB 1
34 XUMHUS U 3I0POBBE UEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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