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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro o011ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (emepanbHON 00pa30BaTeNbHON MPOrpaMMbl CPEIHETO
obmiero obpazoBanus (POIl COO), npencraBiaeHHbIX B DenepalbHOM TOCYAAPCTBEHHOM
obpaszoBarensHOM ctanmapre COO, ¢ yuérom KoHuenmuu npemomaBaHusi y4eOHOTO MpeaMeTa
«XuMmus» B oOpa3oBaTeNbHBIX oOpraHu3amusx Poccuiickoit denepanuu, peaau3yrInux
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpamMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauun Ha mnepuox o 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOAOB K pa3pabOTKe IpPOrpaMMbl IO XHMHUH, K OINPEACNICHUIO OOLIeH
crpaTerun oOydeHusl, BOCIIUTAHUSA U Pa3BUTHsA OOYYarOIIMXCsl CPEACTBAMH y4eOHOro NpenMera
«Xumusa» st 10—11 xnaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHIIENITYaJbHBIE IOJO0XKEHUS
dI'OC COO o B3aUMOOOYCIIOBJICHHOCTH II€JICH, COJAEpXKaHUsA, pE3yJIbTaTOB OOyUYCHHS H
TpeOOBaHMi K YPOBHIO MMOATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHUE, I[OJIy4aeMoOe BBIIYCKHUKaMH  00111e00pa3oBaTesbHOM
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTblo MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peaju3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX
LIEHHOCTEH, MPUCYIIMX LEITOCTHOW CHCTEeME XHMHUYECKOro o0pa3oBaHHs. OTH IICHHOCTH
KacaloTcsl MO3HAHUsSI 3aKOHOB MPHPOABI, (POPMUPOBAHMSI MHUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeNnoBeKa, a TaKXKe DSKOJOrMuecKd OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370pPOBBIO H
npupoAHou cpene. Peanusyerca xumuyeckoe oOpazoBaHre 00y4aroluXcsi Ha YPOBHE CPEIHEr0
obmiero oOpa3oBaHUs cpellcTBaMU Y4eOHOro npenMera «XUMHUs», COJIEp)KaHUE U MOCTPOEHUE
KOTOpPOI'0 ONpEZeNeHbl B IMPOrpaMMe IO XUMHUU C y4€TOM cleuu(UKU HayKd XUMHH, €€
3HAaYeHMs B NO3HAHUU IPUPOJbI U B MAaTEPUAILHON KU3HU OOIIECTBA, @ TAaK)Ke ¢ y4ETOM OOIIMX
Lenel ¥ MPUHIMIIOB, XapaKTepPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOILIero
obpa3oBanus B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CHCTEMbI €CTECTBEHHBIX HayK UTpaeT 0coOyro pojib B COBPEMEHHOM
LIMBUIIN3AIlMU, B CO3JaHUU HOBOM 0a3bl MaTepuadbHOW KynbTypbl. OHa BHOCHUT CBOW BKJaja B
(dbopMupOBaHUE PALlMOHAIHLHOTO HAYYHOT'O MBIIIJICHUSI, B CO3/IaHUE IIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE MPUPObI U YeTIOBEeKa, KOTOpoe GOPMUPYETCS B XUMHHU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPYXAlOIIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C€ JpPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThbl0O MHUPOBOH KYyJIbTYpbl, HEOOXOAWMBIM YCJIOBHEM YCIIEIIHOTO Tpylda U
KHU3HU KaK7o0ro uwieHa obOmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3uiaTesbHas, Kak Hayka
BBICOKMX TEXHOJIOTHIl HampaBiieHa Ha pEIICHHE II00aNbHBIX MPOOJIEM YCTOWYHBOIO Pa3BUTHS
YEIIOBEYECTBA — CBIPHEBOW, DSHEPreTHMUECKOW, MHIIEBOM, H3KOJOTMYECKOW O€30MacHOCTH W
OXPaHbI 370POBbSL.

B cootBerctBUM € OOIIMMHU LENSIMH W NPUHIUIAMH CPEAHEr0 OOLIEro oOpa3oBaHUS
conepkanue npenmeta « Xumus» (10—11 kmaccel, 6a30BbIA ypOBEHb U3YUEHHS) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY OOYYalOLMXCs, HEOOXOTUMYI0 UM IS
BBIPA0OTKH MHPOBO33PEHUECKHX OPHEHTHUPOB, YCIEUIHOTO BKJIIOYEHHUS B JKHU3Hb COLIUYMA,
MIPOAOKEHUS 00pa30BaHMs B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommMl  mpeaMera «XUMHs» SIBIAIOTCS 0a30Bble Kypchl — «Opranuueckas
xuMus» U «OO01as 1 HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUsl KOTOPBIX
SIBJIIIOTCS. OCHOBBI 0a30BOM HAayKU: CUCTEMA 3HAHUI 110 HEOPraHMYECKOH XUMUHU (C BKIIIOUEHUEM
3HaHUM W3 oOlIel XMMUHU) U opraHudecko xumuu. GopMHpOBaHHE NAHHOW CHCTEMbl 3HAHUN
IIpU M3YyYEHUU IpeaMera o0ecHeurBaceT BO3MOKHOCTb PACCMOTPEHMsI BCErO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CtpykTypa comepkanus KypcoB — «Oprannueckas xuMus» u «O01mas 1 HeopraHu4eckas
XUMHUs» c(HOpMUPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO MOJXO/Aa K M3y4EHUIO



yuyeOHOro matepuana U OOYyCIIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM pa3BHTHEM 3HAHHUI Ha
ONpPEAECNEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpPraHM4eCKOM XUMHUHU BeIlecTBa
paccMaTpHUBAOTCS Ha YPOBHE KIIACCHUECKOW TEOPUM CTPOEHHUs OPraHMYECKMX COCIUHEHUH, a
TaK)K€ HA YPOBHE CTEPECOXMMHUYECKHX M DJIEKTPOHHBIX IPEICTABICHUN O CTPOECHUHU BEIIECTB.
Cenenusi 00 M3y4yaeMbIX B Kypce BeEIlleCTBax JAIOTCS B Pa3BUTUM — OT YIJIEBOJOPOAOB 10
CIIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COeAMHEHUU. B Kypce opraHMyeckod XHMHM TOITY4aroT
pasBuTHE C(HOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IepBOHAYAIbHBIC
MIPEJCTaBICHNUS O XMMHUYECKOHN CBSI3M, KIacCU(UKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON pPEaKIIHH.

[Ton HOBBIM yrioM 3peHHs] B mIpeamere «Xumus» 0a30BOro ypoBHS paccMaTpHUBAaeTCS
U3YYEHHBII Ha YPOBHE OCHOBHOIO OOLIEro o00pa30BaHUs TEOPETUYECKUN MaTepHal MU
(axToNOrNYecKne CBEACHUS O BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHudeckass XUMHs» O0YJarOIMMCS MPEIOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaueHHe MEePHOAMYECKOr0 3aKOHA C OOIIETEOPEeTHUYECKUX M METOJO0JOTHYECKUX MO3HIIHMA,
riy0Xe MOHATh MCTOPHUYECKOE HM3MEHEeHHE (QYHKIUN 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSCHSIOIICH W MPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHMI O BaKHEWIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHU, CBOMCTBAX U
IIPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX POTEKAHUS
jponoyHsiercs B Kypcax 10 wm 11 kjaccoB 3iieMEHTaMHM COJEpKAHUSA, HUMEIOUIMMU
KyJIbTYPOJIOTHUECKUH W TPUKIATHOW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHUMAHUIO
B3aUMOCBSI3W XHMHMM C JPYrMMU HayKamH, DPAaCKphIBalOT €€ poJb B IIO3HABATEIbHOH U
MPAKTHUYECKON JIeITeTbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIECCY
TBOpYECTBA B O0JIACTH TEOPUM U MPAKTUYECKUX NMPHUIOKEHUN XUMHUHU, IOMOIalOT BBITYCKHUKY
OPUEHTHUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKU OCMBICIMBATh UH(OPMALMIO U MPUMEHSTHh €€ JJIs MOINOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAJbHBIX HCCIIEOBATENbCKUX 3a/lady. B 1enoM copepikanue
yueOHOro npeaMera « XUMUs» TaHHOTO YPOBHS M3y4EHHUs] OPUCHTHPOBAHO Ha (JOPMUPOBAHUE Y
o0yJarommxcs MUPOBO33PEHUYECKONH OCHOBBI I TOHUMaHUsA (QUIOCOMCKHUX HJEH, TaKUX Kak:
MaTepuajabHOE €IMHCTBO HEOPraHUYECKOr0 U OPraHMYECcKOro Mupa, 0O0yCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHUEM, IO3HABAEMOCTh IPUPOAHBIX SBJIECHUN MYTEM SKCIIEPUMEHTA
U pelleHus MPOTUBOPEUUH MEXAY HOBBIMH (DaKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HaHHUE POJIM XMMHMM B PEUIEHUU JKOJOTMYECKHX MpoOJieM, a Takke MpodsieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJOIMI U MaTEpUaJIOB.

B muane pemeHus 3agad BOCHUTAHMS, DPa3BUTHS U COLUAIM3ALMM  OOy4aIOLIMXCS
OPUHATBIE MPOrpaMMONl MO XMMHUU IOAXOABl K OIPEIECIEHHUIO COAEp)KaHUs U IOCTPOECHUS
npeAMeTa MpeaycMaTpuBalOT (GOPMHUPOBAHUE YHHUBEPCAIbHBIX y4E€OHBIX IEHCTBUIA, MMEIOILINX
0a30BOe 3HAYCHHE IS PA3IMYHBIX BUIOB JIEATEIHHOCTH: PEIIEHUS TPo0ieM, TOUCKa, aHaIi3a U
00paboTku uHGpOpMAaLMM, HEOOXOAMMBIX I HNPUOOPETEeHHs] OnbITa MPAKTUYECKOW U
HCCJIEN0BATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMMUH.

B npaxTuke npernogaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHus, Tak U
HAa YpPOBHE CpeAaHero oOmero oOpa3oBaHMs, TIPH  OMNPEACICHHUU  COAepKATeIbHOU
XapaKTEepUCTUKHU Ieled H3y4YeHUsl MpeAMeTa HaIpaBJICHUEM IEePBOCTENEHHON 3HAYMMOCTH
TPaIUIIMOHHO Tpu3Haércs (opMUpoBaHME OCHOB XMMHUYECKOW Haykd Kak oOjacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NPAKTUYECKON AEATEIbHOCTH YEIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHMPOBOM KyJbTypel. C METOAMYECKOM TOYKM 3pEHMs TaKOW NOAXOA K
OIIPEENICHUIO 1I€JIed U3yUEHNUs NPEAMETa SBISETCS BIIOJHE ONPABIaHHbBIM.

CorsnacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMU LENSMU H3yUEeHMs IpeaMeTa «XUMHUsS» Ha
6a3oBom ypoBHe (10 —11 xi1.) sBASFOTCS:

e (QopmupoBaHME CHCTEMBbl XHUMHUYECKUX 3HAaHUN Kak BaKHeWIell cocTaBisomen
€CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIIIOYEBBIE MOHSATHUSA,
dbyHIaMeHTalIbHbIe 3aKOHBl U TEOPUH XMMHH, OCBOCHME S3bIKa HAyKH, YCBOCHHE H



MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE U Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIHii, HEOOXOAUMBIX JJisi MPHOOPETEHNUs YMEHUN OpUEHTHUPOBATHCS B
MUPE BEIIECTB U XUMUYECKUX SBJICHHI, UMEIOIINX MECTO B MIPUPOJIC, B TPAKTHUECKON U
IMOBCETHEBHOM KU3HU,

® pa3BUTUE YMEHUH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHMEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJEHUEM IMpaBuil O€30MacHOro
oOpalieHus ¢ BEIeCTBaMH.

Hapsiny ¢ atuM, comepxaTenbHas XapakTEpUCTHKA LieNel U 3a/1au u3ydyeHus MpeaMeTa B
IporpamMme Mo XMMHM yTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMU
B cucTteMe cpeaHero obmiero oOpazoBaHus. CerogHs B MpeNojaBaHUM XUMHUU B OoJbIeH
CTEIIEHW OTHAETCs TMPEANOYTEeHUE IPAKTUYECKOM KOMIIOHEHTE COoJep)KaHus OOydeHHs,
OPUEHTUPOBAaHHOW Ha IOATOTOBKY BBINYCKHHKAa 00I1€00pa30BaTENbHON  OpraHu3aluy,
BJIA/ICIOLEr0 HE HAOOpOM 3HaHUM, a (QYHKIMOHAJIbHONW I'paMOTHOCTHIO, TO €CTh CIOCOOAMM U
YMEHUSIMUA aKTUBHOTO MOJYYEHUS 3HAHUN U NMPUMEHEHHUS UX B PEATbHOM KU3HU NIl PEIICHUs
NPaKTUYECKUX 3a/1ay.

B cBm3M c STHM mnpu U3ydeHUH TpenMera «XUMHUS» JAOMHUHHUpYIOIee 3HadYeHUue
npruoOpeTaroT TaKKe LEIH U 3a1a4H, KaK:

amantanus  oOyyarolMxcs K  yCIOBHMSM  JIMHAMHUYHO  Pa3BUBAIOILErocs MUpa,
(¢bopMUpOBaHUE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHMUIO,
COTPYAHMUYECTBY, CAMOCTOSATEJIbHOMY MPHHITHIO T'PAMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsIX, CBS3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHHE Yy OOYYarONIMXCS KIIFOYCBBIX HABBIKOB (KJIHOYEBBIX KOMITCTCHIIHH ),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIsl PA3IMUHBIX BUAOB JIEATEILHOCTH: PEIICHHS MPOoOIeM,
MOMCKa, aHaimm3a W 00paboTkn wWHOOPMAIMH, HEOOXOAUMBIX IS TPHOOPETEHUS OIbITa
NesITeIbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B TMO3HAHUM XHMHH, a TaKkKe JJIsl OLIEHKH C
MO3UIINI SKOJIOTHYECKON O€30IMacHOCTH XapaKTepa BIUSHUS BELIECTB U XUMHUECKUX MTPOILIECCOB
Ha OpPraHu3M 4eJIOBEKa U IMPUPOJIHYIO CPENY;

pa3BUTHUE NO3HABATENBHBIX MHTEPECOB, UHTEIUIEKTYa bHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0ydJarommxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MpUOOpeTaTh HOBBIC 3HAHHUS MO XUMHH B
COOTBETCTBHMHU C )KM3HEHHBIMHU MOTPEOHOCTAMH, HCIIOJIb30BATh COBpEMEHHbIE HH(OPMallOHHBIE
TEXHOJIOTUH VISl TOMCKA U aHaIM3a yuyeOHON U HayYHO-TTONYJIIpHON MHGOPMALIMU XUMHYECKOTO
COZIepXKaHUS;

(bopMHUpOBaHUE U Pa3BUTHE Yy 00YHAIOLIMXCSA AaCCOLUATUBHOIO U JIOTMYECKOI0 MBIIUIEHHUS,
HaOJII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPU IUTAHUPOBAHUU U IPOBEIECHUN XUMUYECKOI'0 IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyarommxcsd YOEKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBIEHHOCTH
XUMHUH, €€ BaXHOM poluM B  peumieHHuH T[I00albHBIX  MpOOJEeM  paluOHAIBLHOTO
IPUPOJIOTONB30BAHUS, TOMOIHEHHUS YHEPreTUYECKUX PEeCypCcoB M COXPaHEHHs] MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpPEeKHOrO0 OTHOUICHHS K TMPHPOJIE H CBOEMY
3/I0pOBbBIO, a TaK)KE NMPUOOPETEHUS OMBITA UCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHSATUS
IPaMOTHBIX PEHICHUI B CUTYallUsAX, CBA3AHHBIX C XUMHUYECKIUMU SIBIICHUSMH.

B yueGHOM mutane cpenHero oOuiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOro ypoBHS
BXOJUT B COCTaB MPeAMETHON o0macTu «ECcTeCTBEeHHO-HAYUHBIE TPEAMETHI.

OO1m1ee YMCIo YacoB, OTBENEHHBIX JUUIS U3y4EHHUs] XUMHUH, Ha 0a30BOM YPOBHE CPEIHEro
obmrero obpazoBaHus, cocraBisieT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henmemo), B 11
knacce — 34 gaca (1 gac B Heneno).



COIEPKXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHMYeCKOM XUMUH

[IpenMer opraHMyecKkoil XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOJTYYECHHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHHs] opraHudeckux coequHennii A. M. bytneposa,
e€ oOocHOBHbBIC TMONOXKeHUsl. CTpyKTypHBIE (GOPMYJBI OpraHWYECKUX BemecTB. [ omomorus,
n3oMepHsi. XMMHYECKas CBSI3b B OPraHUYECKUX COCAMHEHUAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o0  KiIaccupuKauM  OpPraHUYECKHMX  BemecTB.  HomeHkimaTypa
OPraHMYECKUX COCNMHEHHH (CUCTEeMaTH4ecKas) M TpHUBHUAJbHbIE HA3BaHMUS Ba)KHEHIIHMX
MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILIECTB.

DKCHepUMEHTAIbHbBIE METO/IbI M3YyUEHUs BEIIECTB U MX MPEBpAIlleHUI: 03HAKOMIICHUE C
o0pa3lamMu OpraHMYecKHX BELIECTB W MaTepuajlaMyd Ha MX OCHOBE, MOJEIMPOBAHHUE MOJEKYI
OpPraHWYeCKUX BEUIECTB, HaOJIOJeHNE U ONHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
IpEeBpAIlEeHUI0 OpraHMYECKUX BEIIECTB PH HarpeBaHUH (TUIaBlieHHe, O0YTJIMBaHUE H TOPEHHE).

YriieBoaopoanl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTWYECKHA psAd. MeTaH M 3TaH — MPOCTEHUIIHe
MPEICTABUTENN AJIKAHOB: (DU3MYECKHE W XWMHUYECKHE CBOHCTBA (pEaKiMu 3aMelleHUs W
TOpEeHHUs), HAaXOXKJICHHE B MIPUPOJE, TOyUeHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUN psAd. DTUIIEH U NPONUJIEH — MPOCTEUIIne
MPEJCTAaBUTENIM AJIKCHOB: (U3UYECKHEe M XHMHUYECKHE CBOMCTBA (peakiuu THAPHPOBAHUS,
rajoreHuPOBaHUSI, THAPATALINH, OKUCICHUS U TIOJIMMEPHU3alliN ), TOTyYeHHEe U TPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u MmerunOyranueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
CBOMCTBA (peakius nmonmuMepusanun). [lomydeHne CMHTETHYeCKOro KayuyKa U Pe3uHbI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUW psAd. AIETHIEH —
MPOCTEHUINNI MPEICTaBUTENh ATKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHe H XUMUYECKHE CBOWCTBA
(peakuu TUIpUPOBAHMS, FAJOT€HUPOBAHUS, THAPATALIUN, TOPEHUS), IOTyUYEHHUE U TPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHHE, (U3NYECKHE M XHMHYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAaHUSl U HUTPOBAHHUA), MOJyuyeHUE M TpuUMeHeHue. Tonyon: cocmas, cmpoenuue,
Quzuueckue u xumuyecKue ce0lCmea (Peaxkyuu 2ai02eHUpo8anHus U HUMpPOBAHUs), NoayyeHue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTMyeckas CBSI3b MEXAY  YIVIEBOJAOPOAAMHU,
MPUHAISKAIIMMH K Pa3JIMYHBIM KJIaccaM.

[IpupoaHbie UCTOUHUKHU YTIIeBOAOpOoAOB. [Ipupoaublil ra3 u mnomyTHble He()TAHBIC Ta3bl.
Hebts u e€ mnpoucxoxaenue. Crnocobbl mnepepaboTku HedTU: TMEeperoHkKa, KPEeKUHT
(TepMuueckuii, KaTaauTUdeckuii), muponus. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHUE B
IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MPOayKTHI €ro nepepadboTKy.

OKCIepUMEHTAIbHbIE METOAbl U3YyUYEHUSI BEIIECTB M UX MPEBPALICHUI: O3HAKOMJIEHUE C
oOpa3iaMu IIacTMace, KayaykoB M pe3uHbl, Komiekiuu «Hedts» u «YToiby», MoaennpoBanme
MOJIEKYJI YTJIEBOJOPOAOB M TaJOT€HOMPOU3BOAHBIX, MPOBEICHUE MPAKTUYECKOW pPabOTHI:
MOJIy4eHHE ITUIIEHA U U3YYEHUE €ro CBOICTB.

Pacuérnrlie 3amaumn.

Bpruucnenuss mo ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYeCcTBa
WCXOJHOTO BEIIECTBA WMJIM TPOJYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJTHOTO M3 MCXOJIHBIX BEIICCTB WJIH IMPOJTYKTOB PEAKITUH ).

Kucisopoacoaepxamue oprannyeckue coeJMHeHUs

[IpenenbHbIE OMHOATOMHBIE CHUPTHL. METaHOT M JITAHON: CTpOCHHE, (UIUYECKHE U
XUMHUYECKHE CBOMCTBa (peakUuMH C aKTUBHBIMM MeETaJUIaMH, TaJIOT€HOBOJOpPOAAMH, TOpPEHUE),
npuMeHeHue. BonopoaHsie CBsI3M MEX1y MOJIEKYJIaMU CIUPTOB. JleiicTBME METaHOJIa ¥ ATaHOJIA
Ha OpraHu3M YeJIOBEKa.




MHoOroaToMHbl€ CHOUPTHL. ODTHIEHIJUKOIb M TJMIEPUH: CTpPOeHHE, (PHUIUYECKHE W
XMMHYECKHE CBOICTBA (B3aUMOEHCTBUE CO LIEIOUYHBIMHA METANJIaMU, KaueCTBEHHAs peaklus Ha
MHOI'0aTOMHBIE CHUpTHI). JlelicTBe Ha OpraHu3M uenoBeka. [IpuMeHeHHe TiMLepUHA |
STUIIEHTJIUKOJISL.

@deHon: CTpOEHUE MOJIEKYJbl, (U3NYECKHE W XMMHMYECKHE CBOHCTBA. TOKCHYHOCTH
¢enona. [Ipumenenue penona.

Anpneruspl U xemowusi. DopManbaerui, areTanbAerdj: CTpoeHue, (Qusnueckue u
XUMHUYECKHUE CBOMCTBA (pEaKIUU OKHUCIICHHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHBIE pEaKIUN),
MOJIy4eHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeE/ENbHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHASsI U YKCYCHAsl KUCIOTHI:
CTpoeHue, (hru3nyecKkne u XMMHYECcKHe CBoHCTBa (CBOMCTBA, 00IIMeE s Kilacca KUCIIOT, peaKIus
sTepuuKanum), MoidydyeHHe u mnpuMeHeHue. CTeapuHOBas W OJIGMHOBAs KHUCIOTHI Kak
MIPEJCTAaBUTENN BBICIINX KapOOHOBBIX KMCJIOT. Mbla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JEHUCTBHE.

Cnoxnble 3Upbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPONN3 CIIOKHBIX 3(QUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buonoruueckas posib KUPOB.

VYraeBoasl: cocTaB, Kiaaccu(uKkanus yrieBoaoB (MOHO-, M- M ToJucaxapuibl). ['moko3a —
IPOCTEUIINIT MOHOCAXapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (PU3MYECKHEe M XUMHUYECKHE
cBoiictBa (B3aumozeiictBue c rugpoxkcugoM menu(ll), oxmcineHne aMMHAauHBIM pacTBOPOM
okcuga cepebpa(l), BoccraHoBiIEHHE, OpOXKEHHME TIIIOKO3bI), HAXOXKICHHE B TMPHPOJE,
npuMeHeHue, Ouonornyeckas poiib. @otocuntes. OpykTo3a Kak ©30Mep TITOKO3HI.

Kpaxman u nemnono3a Kak mpupogHbie moauMmepsl. CTpoeHne Kpaxmana U IeJUTIOI03bI.
duznveckre 1 XMMUYECKUe CBOWCTBA KpaxMalia (THAPOIIN3, KayeCTBEHHAS Peakius ¢ HOIOM).

DKcleprUMeHTallbHbIe METOJbl M3YYEHHUs BEIIECTB M WX MPEBPAIICHUN: MPOBEICHHE,
HaOJII0JIeHNe U ONHUCaHHE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peakuuMu OAHOATOMHBIX CHHUPTOB (OKMCIeHuEe »TaHosa okcumom wmenu(ll)), MHOroaToMHBIX
cnupToB (B3amMojeicTBue rmmepuna ¢ ruapokcuaom meau(ll)), ampaernnoB (okucieHue
aMMHUaYHBIM pacTBOpoM okcuga cepedpa(l) u rumpokcumom wmenu(ll), B3aumosmeicTBue
KpaxMalla ¢ HOJOM), TPOBEACHHE MPAKTUYECKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOU
KHUCITOTHI.

Pacuérnrie 3agaun.

Bbluncnenus mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00b&Ma, KOIMYecTBa
HCXO/JHOTO BeIIeCTBAa WJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O M3 HCXOJHBIX BEIIECTB WM IPOJYKTOB PEaKIUN).

AzoTcoaepxale opraHM4eckue CoOeIMHEeHMs.

AMUHOKHUCIIOTBI Kak aM(@OTepHble OpraHudeckue coequHeHus. Dusndeckue Hu
XMMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha MpuMepe TIuIuHa). buomornuyeckoe 3HadyeHHE
aMmuHOKHCIOT. [lenTunp.

benku kak mpupogHBbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuuHasi, BTOpHYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XUMHYECKUE CBOICTBa O€JIKOB: T'HAPOIM3, JEHATypalus,
KaueCTBEHHbIE PEeaKLUU Ha OEJKH.

OKClepUMeHTaJIbHbIE METOABl M3YyUEHHUS BELIECTB M UX IPEBpALIEHUN: HAOMIOJEHHE U
ONKCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeNKOB MpH HAarpeBaHWU, IIBETHHIC
peakiuu OeIKoB.

BbicokomoiieKky/IsipHbIe COeJUHEHUS

OcCHOBHbIE TOHATHS XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUH: MOHOMED, IOJIHUMEp,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPU3AlNM, CpPEAHssi MoJieKyispHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — OJMMEpU3alitsl U TOJUKOH/ISHC ALl

DKcIlepUMEHTaIbHbIE METO/bl U3yUEHUS BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBS3H.



Peanu3anus MeXIpeaMEeTHbIX CBsA3ed NMpH U3ydyeHUM opraHuudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCA Yepe3 MHCII0Jb30BaHME KaK OOLIMX eCTECTBEHHO-HAy4YHBIX IOHATUH, TaKk M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO01mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: SIBJICHHE, HAayudHbIM (akT, TMIIOTe3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccudukauus, NEpUOJUYHOCTh, HAOIIOIEHUE, HU3MEpEHUE,
9KCIEPUMEHT, MOJIEIIUPOBAHHUE.

®u3uka: MaTepusi, SHEPTHsl, Macca, aTOM, 3JIEKTPOH, MOJIEKYJA, SHEPreTHUECKUH YPOBEHb,
BEIIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3NUYECKUE BEIUYHHBI U €AMHUIIBI
UX U3MEpEHHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeIIeCTB B opraHusMe, (OTOCHUHTES,
OMOJIOrMYeCcKr aKTUBHBIE BelllecTBa (O€NIKH, YTIIEBObI, )KUPBL, (DEPMEHTBHI).

['eorpadusi: MuUHEpasbl, TOPHBIE MTOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIUIUBO, PECYPCHI.

TexHOJIOrus: MUIIEeBbIE TPOIYKThI, OCHOBBI PAllMOHAJILHOT'O MUTAHMS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKU e IIpenapaThl, MaTEPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI XHMHH

XUMHUYECKHH 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTuveckue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOUTany, S-, P-, d- anemeHnTsl. OcobeHHOCTH
pacmpeneseHusl JIEKTPOHOB 0 OpPOUTASIM B aTOMaxX 3JEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAas KOHQUTrypalus aToOMOB.

Ilepnonmuecknii 3akoH u Ilepuogmyeckass cucrema xumuuyeckux snemeHtoB J[. M.
MenpneneeBa. CBs3p INepuoAMYECKOro 3akoHa M [lepuonnueckoll CHCTEMBI XMUMHUYECKUX
anemenToB J[. 1. MenneneeBa ¢ COBpeMEHHOW TEOpHEHl CTPOEHMsS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOKHBIX BEIIECTB
10 'pynnam U nepuogam. 3HaueHue NepruoINIeCKOro 3aK0OHa B pa3BUTU U HAYKH.

Crtpoenmne BemiecTBa. XHUMHUYECKash CBs3b. BHIbl XMMHUYECKOW CBSI3W (KOBaJICHTHAS
HEeMoJsIpHas M TOJIApHas, WOHHAs, MeTajindeckas). MexaHu3Mbl 0Opa3oBaHUsS KOBAJIEHTHOU
XMUMHUYECKOI cB3u (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). BomoponHas cBsa3b. BameHTHOCTS.
OnexTpooTpuuaTeabHoCcTh. CTeneHb OkucaeHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOI'O CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBa BEIIECTB OT THIIA
KPUCTAJIJINYECKON PEIIETKH.

ITonatue o qucnepcHbIX cucTeMax. McTUHHBIE M KOJUIOWJHBIE pacTBOPbI. MaccoBast 1071
BEIIIECTBA B PACTBOPE.

Knaccugukanuss Heopranuueckux coequHeHuil. HomeHkimaTypa HeopraHuyecKux
BelecTB. ['eHeTndeckas CBS3b HEOPraHMYECKMX BEIIECTB, NPUHAUISKAMMX K Pa3IMIHbIM
KJIacCaM.

Xumuueckass peaknus. Kiaccudukanus XHUMHYECKHMX PEaKIMi B HEOPTaHUYECKOH H
OpPraHNYeCKOM XMMMHU. 3aKOH COXPaHEHHUs MAacChl BELIECTB, 3aKOH COXPAaHEHHUS U MPEBPALLECHUS
SHEPrUM NIPU XUMUYECKUX PEAKLIMSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTHMBbIE PEAKIMH.
Xumnueckoe paBHOBecrne. (DaKTOpBI, BIMSIOIIUE HAa COCTOSHME XHMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle laTense.

OnekrponuTudeckas nuccorpanus. CunbHble U crnadble »yekTponuThl. Cpena BORHBIX
pacTBOPOB BEILECTB: KUCIIasA, HEUTpaJIbHAs, IEJI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB U MX IPEBPAIICHUN: JAEMOHCTpanus
tabmui «Ileprmonuyeckass cuctema xumudeckux snemeHToB [[. 1. MenneneeBa», u3zydeHue



MoJeNnel KpUCTaUIMYEeCKHX peméroKk, HaOMI0JeHHe U ONHMCAHHE JIEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OMBITOB (pa3loKeHHWE MEpPOKCHAa BOAOpOJAa B MPUCYTCTBHM KaTalU3aTopa,
OIpE/IEIEHUE Cpe/ibl PACTBOPOB BEUIECTB C MOMOIIbI0 YHUBEPCAJIBHOI'O MHJMKATOpa, PEaKlHU
HMOHHOTO OOMeHa), MPOBEJEHUE MPaKTUYeCKol padoThl «BiusHHE pa3nuyHBIX (AKTOPOB Ha
CKOPOCTh XUMHUUYECKOU PEAKLIHM.

Pacuérnsie 3anaun.

Pacuérbl Mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIMN, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIOIB30BAaHUEM MTOHITHUS «MAacCOBas JOJIS BEILIECTBAY.

Heoprannueckasi XuMmus

Hemeramnbl. Ilonoxkenue HemeramnoB B Ilepuonnyeckod cucreMe XUMHYECKHX
anementoB J[. M. MenneneeBa U 0OCOOEHHOCTH CTpoeHMsI aTomMoB. (Du3HuUecKue CBOMCTBa
HEMeTaJUI0B. AJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCI0poaa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOWCTBA BAaXXHEHIIMX HEMETaJUIOB (TaJOreHoB, cepwl, a3oTa, ¢ocdopa,
yriaepoja u KpeMHHUS) U UX COSANHEHUN (OKCUIOB, KU CIOPOCOACPKAIINX KUCIOT, BOJOPOAHBIX
COCTMHEHUM ).

[IpumeHeHne BaKHEHIIUX HEMETAJIJIOB U UX COCAMHEHU.

Merannsl. [lonoxenue MerauioB B [lepruoanyueckoi cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J04YeK aTOMOB MeTaioB. OOmue
¢usnueckue cpoiictBa MeTayuioB. CIUTaBbl METAIOB. DJIEKTPOXUMHYECKUN PNl HANPSIKEHUN
METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUW, KaldWil, KaJbIMi, MarHui,
AIOMHUHHM, ITUTHK, XPOM, JKeJIe30, MeJlb) U UX COCAUHEHUH.

O61me criocoOsl motydeHus: MeTauioB. [IpuMenene MeTasioB B OBITY U TEXHUKE.

DKClepUMEHTAJIbHbIE METOAbl M3YYEHUsI BEIIECTB M HMX IpPEeBpallleHUil: H3ydeHHe
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3lloB HEMETA/UIOB, pEUIEHHE SKCIEPUMEHTAIbHBIX
3a1a4, HAOMIOJICHHE W OMHCaHWE JEMOHCTPAIMOHHBIX UM JaOOpaTOPHBIX  OIBITOB
(B3amMoOJIeiicTBUE THAPOKCUIA ATIOMUHHUS C PAcCTBOPAMU KHCIOT W IIEJIOYEH, KaueCTBCHHBIC
peaKury Ha KaTHOHBI METAJJIOB).

Pacuérnblie 3anaum.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM O00BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIIMU BEIIECTB, Pacuersl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJTHO U3 BEIICCTB UMEET ITPUMECH.

XuMus 4 )KM3Hb

Poss xuMuu B 00€CIIedeHUH YKOJIOTHUECKOM, SJHEPTeTUIECKON M MUIIEBOI 0€30MacHOCTH,
pa3BuTUM MeAuUUHBL [loHATHE O Hay4dHbIX METOJaX IIO3HAHUS BELIECTB W XUMHYECKHUX
peakiui.

[IpencraBinenus 00 oOOmMX HAYYHBIX MNPHUHIMIAX MPOMBIIUIEHHOTO TOJIYYEHUS
BAJKHEUIINX BEILECTB.

UenoBek B MHUpPE BEIIECTB M MaTEpUAJIOB: Ba)KHEWIINE CTPOUTEIbHBIE MAaTepualbl,
KOHCTPYKUMOHHBIE MAaTEepuaibl, KPaCKH, CTEKJIO, KEpamMuKa, MaTepualibl ISl SJIEKTPOHUKH,
HaHOMAaTEPHUAJIbl, OPraHUYECKHE U MUHEPAJIbHBIC Y100 PEHUS.

XuMHUsL ¥ 300pPOBbE YEIOBEKA: MPAaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
mpaBuiia 6€30MacHOrO UCMOIb30BAHMS IIPEMAapaTOB OBITOBOM XUMHUH B MIOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMETHBIX CBA3CH MPU M3Y4EeHUU OOIeH U HEOPraHWYeCKOM XUMHUH B
11 knacce ocyuiecTBIsSETCS Yepe3 MCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAaYyUHBIX MOHSTUH,
TaK ¥ MOHSATUH, ABJSIOIMIMXCSI CUCTEMHBIMU JJIs1 OTACJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O
LHKJIA.

OO0mue ecTecTBEeHHO-HAYYHBbIE TOHATHS: HAYYHbBIH (akT, THUIOTE3a, 3aKOH, TEOpus,
aHanmM3,  CHUHTE3,  KiaccuuKalus,  TEepUOAUYHOCTh,  HAONIOJEHHE,  OKCIEPHUMEHT,
MOJIETIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: maTepus, SHEprus, macca, aToM, 3JIEKTPOH, IMPOTOH, HEHTPOH, MOH, M30TOII,
PaTMOaKTUBHOCTb, MOJIEKYJA, 3HEPreTHUYECKU YpOBEHb, BELIECTBO, TElO, 00BEM, arperatHoe
COCTOSIHME BELIECTBA, PU3MUECKHE BETMUUHBI U €AMHUIBI UX U3MEPEHHs, CKOPOCTb.

buonorus: knerka, opraHumsM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, obMeH BCHICCTB B OpraHru3Me.

['eorpadusi: MUHEpasbl, TOPHbIE TOPOAbL, T0JE3HbIE HCKOIIAEMbI€, TOIIUBO, PECYPCHI.

Texuonorus: XHUMHYCCKas IIPOMBIIIJIICHHOCTD, MCTaJLIIypru:, IIpOHU3BOACTBO
CTPOHUTCIIbHBIX MaTcpuralios, CETBLCKOXO035M CTBEHHOE npou3BoaCTBO, numeBas
IPOMBIIIJIICHHOCTD, (I)apMa]_IeBTI/I‘-IeCKaH MNPOMBINUJIICHHOCTb, IIPOU3BOACTBO KOCMCETHUYCCKUX
npenapaTtoB, NPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB, JJICKTPOHHAA IMPOMBILNIIICHHOCTD,
HAHOTCXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XMMHUKM HA
HbA30BOM YPOBHE CPEJHET'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
MporpamMM CpeaHero o0Imero o0pa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuno-meronuueckoid OCHOBOM it pa3pabOTKU MJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MPOrpaMM CPETHEro 0OIIEero 00pa3oBaHUs IBJISIETCS CHCTEMHO-IESITeTbHOCTHBIN TTOJIXOI.

B cooTBeTCTBHHM C CHCTEMHO-IEATEITLHOCTHBIM ITOIXOJIOM B CTPYKTYpE JHMYHOCTHBIX
pEe3yIbTAaTOB OCBOCHHS MpenMera «XWMHsS» Ha YpOBHE CpeaHero ooOImero ooOpa3oBaHUs
BBIJICJIEHBI CIIEIYIOLINE COCTABIISIOIHE:

OCO3HAHME O00YYaAIOIIMMHUCSI POCCHUMCKON Tpa)AaHCKONM HJACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CaMOOIPE/IEICHHIO;

HaJM4re MOTHBAIMH K 00yYEHHUIO;

I[eJIEHANIPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTU HA OCHOBE KIIFOYEBBIX
[EHHOCTEH U MCTOPHUYECKUX TPAIHUIINI 6a30BOI HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloIIMXCsl PYKOBOACTBOBATHCS B CBOEH NESATENbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TMPHUCYIIMMU I[€IOCTHOH CHCTEME XHUMHUYECKOI0
o0Opa3oBaHus;

HaJM4He TPABOCO3HAHUS HKOJOTHYECKON KyIbTypbl M CIOCOOHOCTHM CTaBHUTh LEIH U
CTPOUTH KU3HEHHBIE NIJIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JAOCTUTAIOTCS B EOUHCTBE
yu4eOHOH W BOCHHUTATEIbHOH JAESITENPHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKHMH,
COLMOKYJIbTYPHBIMU, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH U HJI€AJIAMH POCCHUHCKOTO
TPaKJAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE HOPMaMH W IPaBUJIAMH TIOBEICHHS,
CMOCOOCTBYIOIIUMH MPOIECCaM CaMOTO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH O0YYarOIIUXCS.

JIm4HOCTHBIE pPe3yNbTaThl OCBOSHHS MpenMeTa « XUMUsS» OTPaXarT CHOPMHUPOBAHHOCTH
OMBbITa TIO3HABATENHFHOW W TPAKTUYECKOW JESITENbHOCTH OOYYAIOMIMXCS TIO pean3aiuu
MPUHSATHIX B 00IIIECTBE IIECHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:knaHcKOro BOCIIUTAHUS

OCO3HAHMS 00YYaAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBKEHUS K
3aKOHY U IIPABOMOPSIKY;

MPEJICTABICHUS] O COLMAIBHBIX HOPMax M IPaBWIAX MEXKJIMYHOCTHBIX OTHOLIEHUW B
KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATENbHOCTH MPU CO3IaHUU YUEOHBIX MTPOEKTOB,
pelieHuu y4eOHBIX U TO3HABaTEeNbHBIX 3a/1a4, BBIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAThH U MIPUHUMATh MOTHBBI, HAMEPEHHS, JTOTHUKY M apTyMEHTBI IPYTUX
MIPHU aHAJIM3E PA3IUYHBIX BUIOB YU€OHOH S TEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS |

[IEHHOCTHOTO OTHOMIICHWS K HMCTOPHYECKOMY M HAy4YHOMY HACJIEIHUI0 OTE€YECTBEHHOMU
XUMUU;

YBa)K€HUSI K IPOILIECCY TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOI'O IMPUMEHEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JOCTHIKCHHSI HAYKH €CTh Pe3yJbTaT IJIMTEIbHBIX HaOIIOJCHHUIA,
KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, ITOCTOSHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

MHTEpeca U T[IO3HABATEIbHBIX MOTHMBOB B TOJYYEHHMM M TOCJIEAYIOUIEM aHalu3e
HH(pOpPMAIUHU O TIEPETOBBIX JOCTHKECHUIX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 TOBEACHUS;

COCOOHOCTH OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUAMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U
IIEHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE W TOCTYNKHM CBOMX TOBApPHUINEH C TO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEICTBUI ATUX MOCTYIIKOB;



4) popMHpOBaHHA KYJIbTYPHI 310POBbS:

MOHMMAaHUA LEHHOCTEH 310poBoro u Oe3zomacHoro oOpa3a KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3710POBBIO;

coOmoieHus mpaBuil 0€30mMacHOro OOpalleHHs] C BEIIeCTBAMHU B OBITY, MOBCEIHEBHOU
JKW3HU U B TPYIOBOU JIESITETBHOCTH;

NMOHMMAaHUSA WEHHOCTH TPaBUI WHIWBHIYaIbHOTO W KOJUIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYALUAX, YTPOXKAIOUIMX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI TOCIEACTBUA W HENPHUSITHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alKOroJs,
HapKOTUKOB, KypeHus);

5) TpynoBOIro BOCIMTAHUSA:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIENOBATEIbCKOW JIeATEIHLHOCTH,
O0IIIECTBEHHO IOJIE3HON, TBOPYECKOW M IPYTUX BHJIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEUICHUH MPAKTUYECKUX 3a]ad COLHAIbHOU
HaIIPaBJIEHHOCTH (B paMKax CBOET0 KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY HM3YyUYEHHIO TMPOQecCHil pa3jMdHOro pojaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUSI IPEAMETHBIX 3HAHUH 10 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPYAA U pe3yiabTaTaM TPYJAOBOM 1E€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHAYAJIbHOH TpaeKTOpHUH 00pa3oBaHUS,
Oynyued npodeccuu U peau3alii COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTpeOHOCTEN 00111eCTBA;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

HKOJIOTUYECKH 11eTIeCO00pa3HOro OTHOLIEHUS K MPUPOJE, KAaK HCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIIe;

MOHMUMAaHUs IJ100aJbHOr0 XapakTepa SKOJOTHYECKUX MPOoOJeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOTHON U COLIMATIBHOU CPEbL;

OCO3HAHUSI HEOOXOUMOCTH HCIIOJb30BaHUS TOCTHKEHUN XUMUU ISl PEUISHUS BOITPOCOB
PalMOHAILHOTO MPUPOJONOIb30BAHNUS;

AKTUBHOI'O HENPUATHS ACHCTBUM, MPUHOCAIIUX BPEN OKPYKAIOUIEH NPUPOAHOM Cperne,
YMEHHSI TPOTHO3MPOBATh HEOIATONPUATHBIE YKOJOTHYECKHE MOCIEICTBUS MPEIIPHHIMAEMbIX
JISUCTBUI U TIPEIOTBpALIATh UX;

HaJIMYUs PaA3BUTOrO SKOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOTHYECKOW KYJIbTYphl, OIbITA
JESTeIbHOCTH  SKOJIOTUYECKOM  HampaBiIE€HHOCTH, YMEHUS PYKOBOJCTBOBAaThHCSI HMH B
MMO3HABATEJIbHOW, KOMMYHUKATHBHON M COIIMAIBHON MPAKTHKE, CTOCOOHOCTH U YMECHHS aKTHBHO
IIPOTUBOCTOSITh UJE€0JIOT NN XeMOpoOuu;

7) IEHHOCTH HAYYHOTO O3HAHMSA:

chOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOMN MPAaKTUKH;

MOHMMaHUA cleuuUK XUMHM KaK HayKd, OCO3HaHHMs e€ poiu B (QOpPMHUPOBAHHUH
paIMOHATBHOIO HAYYHOT'O MBIIUIEHUS, CO3[JaHIH [[EJIOCTHOrO MPEACTaBIEHUs 00 OKpYXKalolieM
MHpE KaK O €IMHCTBE NPUPOABI M YEJIOBEKA, B IMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEU H
peuIeHny mpodJIeM COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHHU JIJII COBPEMEHHON NMBWIM3ALUUA: B €€
T'yMaHUCTUYECKOM HaMpaBJEHHOCTH M BaXKHOW POJIM B CO3/JaHUM HOBOW 0a3bl MaTepHabHOM
KYJbTYPbI, PELIEHUHU TJI00AIBbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, IHINEBOH M SKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
0o0ecreyeHn yCI0BUH YCIEIIHOTO TPY/Aa U SKOJIOTHUYECKH KOM(OPTHOM KU3HU KAXkIO0Tr0 YJieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'paMOTHOCTH: TIOHUMAHHUS CYLIHOCTH METOJOB TO3HAHUS,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBh30BATh MOTyYaeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKpY>KAlOUIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUS JIeNaTh 00O0CHOBAHHBIE 3aKIFOUSHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJBIO MOJYYEHUS JJOCTOBEPHBIX BHIBOAOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO UCIOIB30BATh XUMUYECKHIE 3HAHMS TS pelIeHUs podieM
B PEAbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeCca K NO3HAHUIO U MCCIIEI0BATENbCKON eI TENbHOCTH



TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa3oBaHUI0 M CaMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIyYCHUIO HOBBIX 3HAaHUW 10 XUMHHU B COOTBETCTBUHM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax npodeccHoHATbHON
JeSITeIILHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI

MertanpenMerHble pe3yabTaThl OCBOEHHS Y4eOHOro MpenMera «XUMHS» Ha YpPOBHE
cpemHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HaUYUMbIC 7151 (DOPMUPOBAHUST MHUPOBO33PECHHS OOYYAIOMUXCS MEKIUCIUTUTHHAPHBIC
(MexTpeaMeTHbIe) 00IIeHayYHBIE TTOHATH S, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOUW KapTHHBI MUpa
U crienu(PHUKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HayYHbIM (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIICIOBAHNE, HAOIOJEHUE, U3MEPEHIE, SKCIIEPUMEHT U IPYTHUE);

VHUBEpCalbHbIC  ydeOHBIE  JCHCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHUKATHBHEIE,
perynatuBHble), oOecneunBarone (opMupoBaHue (QYHKUMOHAIBHOM TIPaMOTHOCTH H
COI[MAJIbHON KOMIIETEHUIUU 00y4YarOIINXCs;

CIOCOOHOCTh ~ OOYyYalOUIMXCS  HCIOJBb30BaThb  OCBOGHHBIE  MEXKIUCHUIUIMHAPHBIE,
MHPOBO33pEHUYECKUE 3HAHUS W YHUBEpCalbHbIE YydeOHbIE JACHCTBUS B TMO3HABATEIbHOU W
COLMAJIBHOHN IIPAKTHUKE.

MeTanpenMeTHbIe PE3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATbHBIMU Y4YCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU J1€H CTBUSMHU.

OBjaieHUe YHUBEPCATBHBIMH Y4€OHBIMH MO03H aBATEJIbHbIMU /IeiCTBUAMM:

1) 6a3oBbIe JIOTMYECKHUE TEeHCTBUSI:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyaJM3UPOBATh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpHBaTh;

OTpEeNeNnaTh LETH AeATEIbHOCTH, 3aJaBas IMapaMeTpPbl M KPUTEPHUH HUX JOCTHIKEHUS,
COOTHOCHUTB PE3yJIbTAThI I€SITEIILHOCTU C TOCTABICHHBIMU LIEIISIMU;

MCIOJIb30BaTh MPU OCBOEHUU 3HAHUW TPUEMBI JIOTUYECKOT'O MBIIUIEHUS — BBIICIATH
XapaKTepHble TNPU3HAKM TOHATUM W yCTaHABIMBAaTh MX B3aUMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHATHUS JISI O0BSICHEHUS OT/ICIBbHBIX ()aKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JIJIS KJIACCH(PUKAIIMH BEIIECTB U XUMUUYECKHUX PEAKITU;

YCTaHABIMBATh TPUIMHHO-CIICACTBEHHBIE CBS3H MKy H3y4aeMbIMH SIBICHUSMU;

CTPOUTH JIOTUYECKUE PACCYXICHHUS (MHAYKTUBHBIC, J€IyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYINPOBATH
BBIBOJIBI M 3aKJIIOUECHHUS;

MPUMEHSTH B MPOIECCE MO3HAHMS, UCIOJIb3yeMble B XUMUU CUMBOJINYECKHE (3HAKOBHIE)
MOJIeNH, IPe0Opa30BbIBaTh MO/ICNIbHBIEC TPEICTABICHHS — XUMHUUECKHI 3HaK (CHMBOI) 3JIEMEHTa,
XxuMuuyeckass ¢opmyna, ypaBHEHHE XUMHUYECKOW pEaKIUu — TMPH pelIeHuH Yy4eOHBIX
MO3HABATENILHBIX M MPAKTUYECKUX 3a/]ad, MPUMEHATh Ha3BAHHBIE MOJICIbHBIC MPEICTABICHUS
JUTSL BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMHUYECKHUX PEaAKIUH.

2) 0a30BbIe HCCJIEA0BATENbCKHE TeHCTBHSI:

BJIaJIETh OCHOBAMU METOOB HAyYHOTO MMO3HAHUS BEIIECTB M XUMUYECKIX PEaKIIHii,

dopMynupoBaTh I€IM W 3aJa4d HCCIENOBaHUS, WCIOJb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTbHO CHOPMYITUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst pOPMUPOBAHUS THIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH BBHICKAa3bIBAEMBIX CYyKICHUN;

BIIAQJICTh HABBIKAMH CAMOCTOSITEJIHPHOTO TIJIAHUPOBAHUS W TIPOBEACHUS YYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIATh 32 XOJ0M IPOIlecca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynmHpoBaTh OOOOIIEHHWS W BBIBOJBI OTHOCHTENHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJIEIAHHOM
pabore;

MPUOOPETaTh OMBIT YYCHHUYECKOW WCCIEAOBATEIILCKOM W TPOEKTHOW JCSITEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSATEIBHOMY ITOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 33714, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHMUSI.

3) padora ¢ uHpopmanueii:



OPUEHTHPOBATbCA B PA3IMYHBIX MCTOYHMKAX MHpOpManuu (HAy4HO-TOMYJIspHast
auTepaTypa XMMHUYECKOTO COAEp)KaHHs, CIpaBOYHblE IocoOus, pecypcel HMHTepHeTa),
aHAJIM3UPOBATh HMHQPOpPMAIMIO pa3JMYHbIX BHJIOB U (QOpPM MpeICTaBICHUS, KPUTUUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

bopMyIMpoBaTh 3aNpoChl M MPUMEHATh pPa3IMYHBIE METOJbl NPH IIOUCKE U OTOOpE
nH(pOpPMaLUU, HEOOXO0IUMOM 1JIs BBIIOJHEHUS y4eOHBIX 3a/1a4 ONPEAeIEHHOr0 TUIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpeacTaBieHus WHPOpMAIK (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIUILIbI, PUCYHKH U APYyTHE);

UCMOJb30BaTh HAYYHBIH S3bIK B KadyeCTBE CpeIcTBa MpH paboTe ¢ XUMHUYECKOM
uHpOpPMaLUel: TPUMEHATh MEKIpeaMEeTHbIe ((pU3nYecKue W MaTeMaTH4YeCKHe) 3HAaKH |
CUMBOJIBL, (POpMYJIBI, a00OpEeBHATY P, HOMEHKJIATYPY;

UCIOJb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAJHOCTH.

OBJajieHHe YHHBEPCATbLHBIMH KOMMYHHKATHBHBIMH /ICHCTBUSIMH ¢

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXk/1aeMOi TeMbl B XOZ€ JUajiora U/MJM JUCKYCCUH,
BBICKA3bIBaTh MJeH, (OpPMYyIHMpPOBaTH CBOM MPEAJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
HpeJIOKEHHOM 3a1auH;

BBICTYNAaTh C HpE3eHTAlMEl pPe3ysbTaTOB IO3HABATEIbHON NEATENbHOCTH, MOJIY4EHHBIX
CaMOCTOSITEJIbHO MJIK COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUH XHUMHUYECKOIO
9KCIEPUMEHTA, MPAKTUYECKOM paboThl IO MCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanu3anuy y4eOHOro HpoekTa M (OPMYJIHPOBATh BBIBOABI IO pe3yJbTaTaM HMPOBEIEHHBIX
YCCIIeIOBaHUM MMy TEM COIIACOBAHUS MO3ULIUH B X07e 00CYXIeHHUs U 0OOMEHAa MHEHUSMH.

OBi1aieHHe YHUBEPCATbHBIMHU PeryJIATHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBJISATH CBOI IO3HABATEJIbHYIO JEATEIbHOCTD,
ompenenss e€ Lenu M 3a7add, KOHTPOJIUPOBATH U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
Ipe/jiaraeMblii alropuT™M JIEHCTBUN MpPU BBINOJIHEHUU YYEOHBIX M HCCIIEJOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbonee dP(HEKTUBHBIN CIOCOO UX pemeHus ¢ Y4ETOM MOTyYeHUSI HOBBIX 3HAHHM O
BEIIECTBAX M XUMUUYECKHX PEaKIUIX;

OCYLIECTBIATH CAMOKOHTPOJb CBOEH JAEATEIbHOCTM Ha OCHOBE CaMoOaHaiau3a H
CaMOOIICHKH.

INPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

ITpenmeTHBIE PE3YyAbTATHI OCBOEHUS Kypca «OpraHuyecKas XUMHUsS» OTPaKaroT:

C(OPMHUPOBAHHOCTh MPEJICTABIEHUH O XUMHYECKOH COCTABISAIOLIEH €CTECTBEHHO-
HaY4YHOM KapTUHBI MHpa, POJM XMMHMHM B IIO3HAHUU SIBICHUH MNPHUPOAbI, B (HOPMUPOBAHUU
MBILIJIEHUST M KYJbTYPbl JIMYHOCTH, €€ (PYHKIMOHAJIbHOM TIpaMOTHOCTH, HEOOXOIUMOM s
PCHICHUA TMPAKTHYCCKUX 3aJad U OKOJIOrM4CCKH 00OCHOBAHHOI'O OTHOIIEHHS K CBOCMY
3I0POBBIO U IPUPOJHON CPELE;

BJIQJICHUE CHCTEMOM XMMMUYECKUX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIOJArarolue
MTOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, DJICKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHYECKas CBS3b, CTIPYKTypHas ¢opmyna (pa3BEépHyTas W
COKpauléHHasl), MOJb, MOJSIpHAas Macca, MOJSIpHBIH 00BEM, YIJIEpOIHBIM  CKEJeT,
(GyHKIMOHAJbHASL TPYMIA, pajuKal, HU30MEpHUs, U30Mepbl, TOMOJIOTHUYECKUN psijl, TOMOJIOTH,
YTJI€BOJOPO/IbI, KACIOPO U a30TCOAEPXKAIIUE COCAUHEHUA, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS]); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHUSI OPraHUYECKHX
BemiectB A. M. byTiepoBa, 3aKOH COXPaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECCKUM S3BIK XUMHUH; MHUPOBO33PCHUYCCKHUC 3HAHUMA, JICKAIHUEC B OCHOBC IMOHUMAHUA
NPpUYIUHHOCTHU U CUCTCMHOCTU XUMHNYCCKUX HBJ’ICHI/If/i, (baKTOHOFI/I‘IeCKI/Ie CBCACHUA O CBOP'ICTBaX,
COCTaBC, NOJIYUCHUHU U 0€e30IMacHOM HCITOJIL30BAHUH BaKHEHIIINX OpPraHUYCCKHX BCIICCTB B 6I)ITy
u HpaKTquCKOﬁ ACATCIIBHOCTHU Y€JIOBCKA,



cOpMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIE MPU3HAKU MOHATUN, yCTaHABIMBATh
UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLIME MMOHATHS IPU ONMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLEHUI OpPraHUYE€CKUX COCAUHEHUI;

chOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMKY JUISI COCTAaBJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) (POpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX PEAKIUH, U3rOTaBIMBATh MOJEIU MOJIEKYJ] OPraHUYECKUX BEIIECTB
JUTSL MIDTFOCTPAIIMU MX XUMUYECKOI'0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIKHOCTh U3y4EHHBIX OPraHUYECKHX
BEIIECTB TO HX COCTaBy M CTPOCHUIO K OMNPEAEIEHHOMY KJAacCy/TPYIIe COCIUHCHHUM
(YrmeBomopodbl, KHUCIOpPOA W  a30TCOACp)KAIME€ COCINMHEHHS, BBICOKOMOJEKYISIPHBIC
COEAMHEHHMs), J1laBaTh MM Ha3BaHUA Mo cucreMatuueckod HomeHkiatype (IUPAC), a Ttakxe
MPUBOAUTH TPUBUAIBHBIE HAa3BAaHMS OTACIBHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPOMUJIEH,
aleTHJICH, ATUJICHIJIMKONb, TIMLEpPUH, (PeHoJ, (opManbIeruja, aleTalbJeruil, MypaBbUHas
KHCIIOTa, YKCYCHAas KHCIJIOTa, OJICMHOBAsl KUCJIOTa, CTEAPUHOBAsI KUCIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxmaJ, IeJUTF0J103a, TJIUIHH);

cOpPMUPOBAHHOCTh YMEHHUS ONpPENesITh BUIbl XUMHYECKOH CBSI3U B OPraHUYECKUX
COEMHEHUSIX (OJMHAPHBIE U KPATHBIE);

cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJOXKEHHUS TEOPHUH CTPOCHHS OpPraHHMYeCKHX
BemectB A. M. BytnepoBa 1t 00OBbsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTpoeHUE, (GU3HYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, 3TaH, STWJICH, NPOIMJICH, aleTuiieH, OyramueH-1,3, MmeTwiOyrtaaueHn-1,3, OeH30I,
METaHOJ, 3TaHOJ, dTUJICHTINKOJb, TIUIEpUH, (DEHOI, aleTalbAerul, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, IIeUII0JI03a, AaMHUHOYKCYCHAas KHCJIOTa), HILTIOCTPUPOBATH
TEHETHYECKYIO CBS3b MEXAY HUMH yYPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX POpMYIT;

cOPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHHKHU YTIIEBOAOPOIHOTO CHIPHS
(aeTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEPepabOTKU M TMPAKTHYECKOE MPHUMEHEHHE
MIPOAYKTOB MEepepabOTKH;

cOPMHUPOBAHHOCTh YMEHUW TPOBOJAWTH BBIYHCICHHUS 10 XHMHUYCCKHM YpaBHEHUSIM
(maccel, 00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU IO HM3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB WUJIM MPOAYKTOB PEAKITUN);

chOpMHPOBAHHOCTh YMEHUM BIaJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUS, HCIOJIB3YEMBIX B XUMUU TPU H3YUYEHHUHU BEHIECTB W XUMHUUYECKUX SBJICHUU
(mabmonienne, W3MEpPEHHE, OJKCIEPUMEHT, MOJIEIUPOBAHUE), KCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHU € 3HAHMS JUUISl IPUHATUS PEIIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHHEM;

cOpMUPOBAHHOCTh YMEHUN COOJIOIATH MPaBUIIA MOJIH30BAHUS XUMHUYECKON MOCYAOU H
1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUia 0OpaIIeHus C BEMIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBIMOJIHEHUIO TJAOOPATOPHBIX XUMUUECKHX OMBITOB;

chOpPMHPOBAHHOCT, yYMEHUH IUTAHHUPOBATH W BBIMOIHITH XUMHYECKUH HSKCIIEPUMEHT
(mpeBpaleHus OPraHMYEeCKUX BELIECTB MPU HArpEeBAaHUMU, MOJYyYEHUE STUJIEHA U U3Yy4EHHE €ro
CBOWCTB, KayeCTBCHHBIE pEAKIMM OPraHWYeCKHX BEUIECTB, JCHATypauus OEIKOB TpU
HArpeBaHUM, IIBETHHIE peaKkiuu OEJIKOB) B COOTBETCTBHM C MPABUIAMU TEXHHKHU 0OE30MaCHOCTH
npu 00paleHuu C BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIEepUMEHTa B (OpME 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUNA |
(hopMyIHPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOpPMUPOBAHHOCTh YMEHUU KPUTHUECKH aHANU3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
MONTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoii nH(popMmaluu, UHTEpHET U IpYTruXx);

cOpPMUPOBAHHOCTh yMEHHH COONIONAaTh TPaBHJIA DSKOJOTHYECKH IeJIeco00pa3HOro
MOBEACHUS B OBITY W TPYAOBOW [EATEILHOCTH B IENAX COXpPAHEHHUS CBOETO 370POBbI H
OKpYXaroleld MPUPOIHONW CpeIbl, OCO3HABATH OMACHOCTb BO3JCHCTBHUS Ha >KMBBIC OPraHU3MBI
ONpEeCNEHHBIX OPraHMYEeCKUX BEIIECTB, MOHUMAas cMbicha mokazarens [IJIK, mosicHsaTe Ha



npuMepax CcnocoObl YMEHbIIECHHUS U NPEeJOTBPAILEHHUs UX BPEIHOTO BO3JEHCTBHUS HA OPraHHU3M
YeJI0BeKa;

JUid o0ydarolxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMM 3[0POBBS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUIs  CIeNbIX W CHaboBUIANIMX OOYyYarolMXCs: YMEHHE HCIO0JIb30BaTh peIbepHO-
TOYCUYHYIO cUcTeMy oO0o3HaueHul JI. bpaiins 1ist 3anucu XUMHIECKUX (OPMYII.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHSI Kypca «OOmas ©u HEOpraHuvecKas XUMUs»
OTpaXkaror:

chOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POIM XUMHUU B TO3HAHUU SIBICHUH TPHUPOABI, B (HOPMHUPOBAHHUH
MBIIUICHUST ¥ KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIHHONH TPaMOTHOCTH, HEOOXOIUMOM s
pEIICHHS TPAKTHYECKUX 3a7a4 M OSKOJOTMUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3/10pOBbIO Y IPUPOJIHON CPEAE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIIne
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIE OpOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPDHBIH O00BEM, BaJlEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XHMHYECKasi CBs3b (KOBaJEHTHas, HWOHHAs, MeETaJJIM4YecKasi, BOIOpPOAHAs),
KpUCTAJUIMYECKAass  pPEIIETKA, TUIOBl XHUMUYECKUX  PEaKLUHWi, PACTBOP,  DJIEKTPOJIUTHI,
HERJIEKTPOJIMTHI, SJIEKTPOJIUTHYECKAs OUCCOLMALUs, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTb
XMUMHYECKON  peakiuu, XUMUYECKOe pABHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
3IEKTPOJIMTUUECKOM Juccouuanuu, nepuoandeckuit 3akoH JI. WM. MenjgeneeBa, 3akoH
COXpPaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MNPEBPALICHUS DHEPrUM NP XUMHYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK XHMHUHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUSA MPUYUHHOCTH W CHUCTEMHOCTHM XUMHUYECKHX SBJICHUH,
(akTOMOrNYECKNEe CBEICHHS O CBOIMCTBAX, COCTaBE, MOTYYSCHHH M 0€30MacHOM HCIOJIb3 OBAaHUU
BKHEHIIINX HEOPraHNYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESITEITFHOCTH YEIIOBEKa;

cOpPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTepHbIE MPU3HAKHA MOHATHH, YCTAaHABIMBATH
HUX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSITUSA NMPU ONMCAHUU HEOPraHUYECKUX
BEILIECTB M UX MPEBPAILCHUI;

cOPMHPOBAHHOCTh YMEHHH HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMKY JUISI COCTABJICHHS
dbopMyn BeHIECTB W YypaBHEHUH XUMHYECKHX PEAKIHi, CHCTEeMAaTHUYECKYyI0 HOMEHKIATYPY
(IUPAC) u TtpuBHaibHbIC Ha3BaHHs OTACIBbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblid ras,
YIIEKUCIbIN Ta3, aMMHakK, Tali€Has U3BECTb, HEram€éHas H3BECTh, MUTHhEBAs CONA, MUPUT U
Apyrue);

cOpMUPOBAHHOCTb YMEHUI OINpeNesTh BAJIEHTHOCTD U CTENEHb OKHCIEHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHHUSX PA3IMYHOrO COCTaBa, BUJ XMMHYECKOM CBSI3U (KOBaJIEHTHAsI, HOHHAS,
MeTaJUTMIecKasi, BOAOPOAHAs]) B COCAUHEHUSAX, TUN KPUCTALUTUYECKON PEHIETKH KOHKPETHOTO
BelecTBa (aTOMHAsi, MOJEKYJIsIpHAs, MOHHAs, METALUIMYECKasi), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHU;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAAICKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeNeNEHHOMY KJIacCy/TpyIIe COeAUHEHNUN (TPOCThIC BEIIECTBA — METAIUTBI U
HEMETaJUTbl, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHbIE THIPOKCUIBI, COJIN);

chOpPMHPOBAHHOCT, yMEHUN pPACKpBIBaTh CMBICI Tepuogudeckoro 3akona JI. U.
MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO H
MIPOTHOCTHYECKYIO (DyHKINY;

cOpPMUPOBAHHOCTh YMEHHH  XapaKTEepPH30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMUYECKUX 2J1eMeHTOB 1—4 nepuonoB Ilepuoandeckoi cucTeMbl XUMHUUYECKUX AnemeHToB [[. U.
MeHeneeBa, HCHONB3Ysl MOHSITUS «S-, P-, O-3JEKTPOHHBIC OPOMTAINY», «IHEPreTHUCCKUE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTH HW3MCHEHHS CBOMCTB XHMHYECKHX DJIEMEHTOB M HX
COEIMHEHUM 10 nepuosiaMm U rpymnmnam [lepruonndeckoit cucTeMbl XUMUYECKUX 3aeMenToB []. U.
Menneneena;



cOpMUPOBAHHOCTh YMEHHMH XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMUYECKUE
CBOMCTBAa HEOPraHMYECKHX BEILIECTB pa3JIMYHBIX KJIacCOB, MOATBEPKIATh CYUIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKAY HEOPraHM4YeCKHMMHM BEIIECTBAMU C TMOMOIIBIO YpPaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

chOpPMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATh XMMHYECKHE PEAKIUU IO Pa3IMYHbIM
npu3HaKaM (YUCIy U COCTaBy pEarupyrolIMX BEUIECTB, TEMIoBoMYy d(dekTy peaxiuu,
M3MEHEHUIO CTENeHel OKUCIICHHUS YIEMEHTOB, 00paTUMOCTH PEaKIINH, y4aCTUIO KaTajan3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIMHA Pa3JIMIHBIX THIIOB, TIOTHBIC
U COKpalI€HHBIC YPaBHEHUS PEAKIIMi MOHHOTO OOMeEHa, YUYUTHIBAsK YCIOBHS, IPH KOTOPHIX ITH
peaKuuy UAYT 10 KOHLA;

chOPMHUPOBAHHOCT, YMEHUN MPOBOIUTH PEAKIMH, TOJITBEPKIAAIONINE KaueCTBEHHBII
COCTaB pPa3MYHbIX HEOPraHMYECKUX BEILIECTB, pACIO3HABATh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB;

cOpPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIIuii MoCpeCTBOM COCTABIICHUS AJIEKTPOHHOT 0 OajaHca ITUX PEeaKIuii;

c(OpMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHBIX ()AaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOrOo paBHOBECHS B 3aBHCHMOCTH OT
BHelHero Bo3nerictBus (nmpunnun Jle [arense);

chOpPMHPOBAHHOCT, YMEHHI XapakTepHU30BaThb XHUMHYECKHE TPOIECCHl, JeKallue B
OCHOBE IPOMBIIUIEHHOT O TOJYyYEHHUs] CEpHOM KHUCIIOThI, aMMHaKa, a Takke c(hOpPMUPOBAHHOCTD
MpeJCTaBiICHUH 00 OOIMX HAay4YHBIX MPUHIUIAX U IKOJOTMUYECKUX MpobJieMax XHMHUYECKOIrO
IIPOU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIYUCICHUS C HCHOJIb30BAHHEM MOHITUS
«MaccoBasi J0Js BEIIECTBA B PAacTBOpe», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHYECKUX
peakIusaX, Macchl BEllecTBa MJIM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
U 00bEMY ONHOTO M3 YYACTBYIOUIMX B PEAKIIMU BEHIECTB, TEIJIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IPEBPALLIEHNS U COXPAHEH U SHEPIUH;

cOpPMUPOBAHHOCTh YMEHUU COOJIONIATH MPAaBUJIA MOJIH30BAHUS XUMHUYECKON MOCYAOU H
1abopaToOpHBIM 000pYIOBAaHUEM, a TAK)KE MPaBUIa OOPAIIEHHS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBIMOJIHEHUIO JAOOPATOPHBIX XUMUUYECKUX ONBITOB;

chOPMHUPOBAHHOCT, yYMEHUH ITUTAHUPOBATh M BBIMOJHATH XUMHUYECKUNW OSKCIEPUMEHT
(paznoxeHue TMEpOKCHAAa BOJIOpPOAAa B TPUCYTCTBUM KaTalu3aTopa, OIpelesieHHe Cpeabl
pPacTBOPOB BEUIECTB C MOMOIIbI0 YHUBEPCAILHOTO UHIUKATOPA, BIUSAHNE PA3NUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOH pEaKIMH, PEaKkIMi HOHHOTO OOMEHa, Ka4eCTBCHHBIC pPEaKIuu Ha
cynb(dar-, kapOOHAT- U XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHHSI, PEIICHHE SKCIIEPUMEHTAIbHBIX
3amau mo temaM «Mertamie»y U «Hemeramiby) B COOTBETCTBUU C NPAaBUJIAMH TEXHUKH
0e30IacHOCTH MIPU OOpaIlEHHH C BEIIeCTBAMHU U Ja00paTOpHBIM 000py10BaHUEM, I1PE/ICTABIATh
pe3ysbTaThl XUMHUYECKOr0 JKCHEpHMEHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii u popMyaHpoBaTh BHIBOABI HA OCHOBE STHX PE3YJIbTaTOB;

chOpPMHUPOBAHHOCT, YMEHHN KPUTHUYECKH AaHAIM3MPOBATh XUMHUYECKYIO HH(OpMaImio,
MIOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MaccoBOW KOMMYHHKanuu, WHTepHeT Hu
JPYTHX);

cOPMHPOBAHHOCTh yMEHHUH COOJIOJATh IpaBWIa AKOJOTHYECKH I1€JIeCO00pa3HOro
MOBeNeHUsT B OBITY U TPYAOBOW NEATEIBHOCTH B MLENSAX COXPAHEHHS CBOETO 3I0POBbI U
OKpYXarollleld OpUpOaHON CpeJibl, OCO3HABATH OMACHOCTh BO3JICUCTBUSI HA >KUBbIE OPraHU3MBbl
orpenenéHHbIX BellecTB, MoHUMas cMblca nokazatens [1IK, moscHsaTh Ha nmpumepax crnocoObl
YMEHBIIICHUS U IPEIOTBPALIECHUS KX BPEIHOI O BO3ICHCTBHS HA OPraHU3M YEIOBEKa;

JUIsT 00YyYaIOIIUXCSl C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI: YMEHUE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MO3HAHHUS BEIIECTB U XUMUYECKUX SBJICHU;

JUIA  CIENBIX W CHAa0OBHIANMX OOYYalOMMXCSA: YMEHHE WCIOJB30BAaTh pPelbeHO-
TOYEUYHYIO ccTeMy o0o3HaueHui JI. bpaiins s 3anucu XuMUYecKuX GopMyI.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KUIACC

KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTudyeckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoguueckas cucreMa XUMHYECKAX 3
anemenToB /1. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Wroro mo pazneny 13
Pa3nen 2.Heopranuueckasi Xumust
2.1 Mertaisl
2.2 Hemerambl 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
' BEIIECTB
Hroro no pazaeny 17
Pa3znen 3.Xumus u :KU3Hb
3.1 XuMHUS U KU3Hb 4
Hroro no pazgery 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHTpoabHbIe

Bcero
padoThI

IIpakTHUyeckue
padoThI

Jlara
H3y4YeHUs

JloMmanrHss
padora

XUMHUUYECKUN 1eMeHT. ATOM. DJIeKTpOHHas KOHPUTypaus
aTOMOB

04.09.2023

ITepunonnuecknii 3akoH u llepuonuyeckas cucrema
xuMmudeckux snemeHToB J[. V1. MenaeneeBa, ux cBsizb C
COBPEMEHHOW TEOpUEH CTPOEHHUSI ATOMOB

11.09.2023

3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB
¥ UX COCMHEHUH 110 IpyINIaM U IeprojiaM. 3HaueHue
HEePUOAMYECKOr0 3aKOHA U CUCTEMBbl XUMHUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa B pa3BUTUU HAYKH

18.09.2023

Crtpoenue BeniecTBa. XUMHUECKasl CBSI3b, €€ BU/IbL; MEXaHU3MBI
0o0pa3oBaHMs KOBAJICHTHOM CBsI3U. BomopoaHas cBs3b

25.09.2023

BaneHTHOCTB. DJIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCICHUS.
BemecTBa MOIEKyISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS

02.10.2023

Ilonsarue o AUCICPCHBIX CUCTEMAX. Uctunnnie n KOJJIOUAHBIC
PaCTBOPHI. MaccoBas A0JId BEIICCTBA B paCTBOPC

09.10.2023

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
coeMHEeHM. I 'eHeTnueckas cBsi3b HEOPraHUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

16.10.2023

Knaccudukanus XuMuaeckux peakiuii B HEOPraHn4eckon u
OpPraHUYECKOM XUMUHU. 3aKOH COXPAHEHUS MaCChl BEIIECTB;
3aKOH COXPAHEHMSI U MPEBPALLECHUS YHEPIUH PU XUMUYECKUX
peakuusax

23.10.2023

Ckopocts peaknun. O0paTUMBbIe peakui. XUMUYIECKOEe
paBHOBecue

13.11.2023

10

[Tpaktrnueckas padota Ne 1. «BimsiHue paznmnyHbiX (hakTOpOB
Ha CKOPOCTh XUMHUUYECKON peaKInu»

20.11.2023




SHCKTpOHI/ITI/I‘IeCKaH muccoruanus. [loasatue o BOJOPOAHOM

11 nokasarene (PH) pactBopa. Peakiiuu nonnoro oomMeHa. 97 11.2023
T'uponu3 OpraHuvIecKuX ¥ HEOPraHMYECKUX BEIIECTB o
12 OKHCIIMTETbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [lonsTre 00
3JIEKTPOJIU3€ PACIJIABOB U PACTBOPOB COJIEH 04.12.2023
KonTponpsHas pabora o pazaeny «TeopeTudeckine 0CHOBBI
13
XUMHH» 11.12.2023
Mertamiel, ux noynoxenue B [lepruoaudeckoit cucreme
14 XUMHYecKux 35emMeHToB [[. 1. MeHneneeBa 1 0COOCHHOCTH 18.12.2023
crpoeHust atomoB. O01me punyeckre cBoCcTBa METAIIOB o
CraBel METAILIOB. DIEKTPOXUMHUYECKHN PsiT HANIPSKCHUN
15
METaJIJIOB 25.12.2023
16 XHUMHUYECKUE CBOMCTBA BAKHEUIIIMX METAJJIOB (HaTpUM, KaauH,
KaJIbI[U{, MarHUH, aIFOMUHWI ) U UX COCTUHCHUM 15.01.2024
17 XUMHUECKHE CBOMCTBA XpOMa, MEAU U UX COSIUHEHNUHU
POM4, 22.01.2024
18 XUMHUECKHE CBOMCTBA IIMHKA, Kejle3a U UX COeJUHEHUN
’ 29.01.2024
[Tpaktuueckas padota Ne 2. "Pemenune sKcriepuMeHTaIbHBIX
19 "
3ajia4 1Mo TeMe «MeTaib» 05.02.2024
Hemeraiusl, ux nonoxenue B [lepuoanueckoit cucreme
20 xuMudeckux 3semMeHToB [[. 1. MenneneeBa u 0COOCHHOCTH
12.02.2024
CTPOEHHSI aTOMOB
dusnueckre CBOKWCTBA HEMETAIIOB. AJUTOTPONHUS HEMETaJIOB
21
(Ha mpuMepe Kucliopoja, cepbl, pocdopa u yrieposa) 19.02.2024
22 XUMUYECKUE CBOMCTBA rajIOr€HOB, CEPbl U UX COEAUHEHUN
» o°p 26.02.2024
23 XuMHYecKHne CBOMCTBA a30Ta, pocodpa 1 UX coeaTMHEHU I
04.03.2024
24 XUMHUUECKHUE CBOICTBA yriepoia, KPEMHUS U UX COEIUHEHUI
YHIEPONa, 1P 11.03.2024
25 [IpumeHeHne BaKHEH X HEMETAIIOB U MX COCTUHEHUN




18.03.2024

O00011IeHNE U CUCTEMATH3ALHS 3HAHUH 10 TEME

26 «Hemerannb». Beraucienus no ypaBHEeHUSIM XUMHYECKUX 1 01.04.2024
PEAKLU U TEPMOXUMUYECKHE PACUETHI o
97 [Ipaktnueckas pabota Ne 3. «Pemienue s3kcrnepuMeHTaIbHbIX 1
3ama4 o reMe "Hemeramisr"» 08.04.2024
28 K 0 M H 1
OHTpOJBHAs paboTa 1o TeMam «MeTamusl» u «Hemeramsn 15.04.2024
Heoprannueckue u opraHudeckre KucIoTel. Heopranndaeckue
29 1
U OPraHUYeCKHe OCHOBAHMS 22.04.2024
AmboTepHbIe HEOPraHMYECKUEe U OPraHUYeCKUe COSIMHEHNUS.
30 r 1
SHEeTUYeCKas CBSA3b HEOPraHUYECKUX H OPraHUYECKUX 99.04.2024
BEIIIECTB
Ponp xuMuu B oOecriedeHnn K0JIOTHYE€CKON, YHEPTeTUUECKOU
31 . 1
U TUILEBOI 0€30MacHOCTH, Pa3BUTUN MEAUIIMHbI 06.05.2024
39 [IpencraBnenust 06 OOIMX HAYYHBIX TPUHITUAIIAX 1
MIPOMBIIIIEHHOT'O MOTYYeHHUs BayKHEUIINX BEIIECTB 13.05.2024
4 1
33 €JIOBEK B MUPE BEIIIECTB U MAaTEPHAIIOB 90.05.2024
34 X 1
UMUS U 370POBhE YEITOBEKa 97 05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xummus, 10 xnacc/ I'abpuensa O.C., Octpoymor WN.I'., Cnaakos C.A.,
AknronepHoe obmiectBo «M3narenscTBo «IIpocBemienuer
» Xumus, 11 knacc/ I'abpuensna O.C., OctpoymoB N.I'., Cnaakos C.A.,

AKHI/IOHCpHOG 06HICCTBO «H3parensCcTBO «HpOCB@HlGHI/IC»

METOJIUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA
Xumusi(6a30BbIiypoBeHb ). Peanuzaiiust 00pa3zoBaHusi: METOAMYECKOE TOCOOUE IS
yuutens / Kasepuna A. A., [luuyruna I'.B.; mox pen.I'. B. [Tuuyrunoii. M. :

OI'BHY «UHcTuTyT cTpateruu pa3sutust oopazosanust PAOy», 2022 81 c.:ui.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






