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MNOACHUTEJBbHASA 3AIINCKA

[TporpamMma 1o XMMHuM Ha YpOBHE CPEAHETO 00111eT0 00pa30BaHus pa3paboTaHa
Ha ocHOBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpa3oBaHuu B
Poccuiickoit @eneparun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHS (enepasibHOM
oOpazoBarelbHONW TIporpaMmMmbl cpeaHero obmero oo6pazoBanus (DOIT COO),
npeacraBieHHbIX B DeniepanbHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konuenmuu mnpemnogaBaHus y4eOHOTO npeameTa «XUMUS» B
oOpa3oBaTeNbHBIX oOpranuzanusax Poccuiickoit ®@enepanyu, peagu3yrOIIMX
OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAaMMBbl, U OCHOBHBIX MOJOKeHUN «CTpareruu
pa3BuTus BocnuTaHus B Poccuiickoii denepanmm Ha nepuon ao 2025 ropa»
(Pacnopstxenue IIpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOAOB K Pa3pabOTKe MPOTpaMMbl MO XHWMHHU, K ONPEIEICHUIO
oO1eit ctparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00YyUaIOLIUXCs CPECTBAMU
y4yebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHuenrtyanbHble nojoxkeHus ®I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LIEJIEH,
CoNlepKaHUsI, PE3yJbTaTOB OOydYeHHUS M TPeOOBAaHWUN K YPOBHIO MOATOTOBKU
BBITYCKHHKOB.

XUMHYECKOE oOpa3oBaHue, MOoJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTebHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBanHocTH. OHO CIYXKHUT 3aBepLIAIONIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJIOBEKa, a TAKXKe HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TpUpoaHO# cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOYy4alOUIMXCA Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeACTBAMH yU4eOHOTO MPeAMETa « XUMUS»,
CoZiepaHUE€ U TOCTPOEHUE KOTOPOIro OMpelnesieHbl B MPOrpaMMme MO XUMHUU C
y4éToM crnenu(puKd HayKu XUMUHM, €€ 3HaueHUs B TO3HAHUHM TPUPOILI U B
MaTepuaIbHON KU3HU OOIIECTBa, a TAKXKe C YUETOM OOIIMX IieJiel ¥ MPUHIIUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBbl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOWM 0a3bl MaTepUaNbHON KYJbTYPBHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMUPOBAHKE PALIMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHpE KaKk O €IMHCTBE
OpPUPOABLl M YEJIOBEeKa, KOTOpoe (GOpMHUPYETCSs B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 001aCTAMU MTPUMEHEHHUS.



TecHO B3aUMOJEWUCTBYSI C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUsS CTaJa
HEOTHEMJIEMOM 4acThIO MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XMMHA KakK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HallpaBlieHA HAa pEUICHUE
rJI00aIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHbI 3J0POBbSL.

B coorBercTBUM ¢ 00mMMHU LEISIMH W TPHUHIMIIAMH CPEIHET0 OOIIETo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKW3Hb COLMYMa, NPOJOJIKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBnsiloIIMMUA  MpeaMeTa  «XUMUSD — SABISIOTCS 0a30Bble KYpChl —
«Opranuyeckas xumus» U «OOIas M HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0A30BOM HAyKH: cCHCTEMa
3HAHWW 0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4eckon xumuu. PopMupoBaHNE NAHHOW CHCTEMBI 3HAHWM NPU U3yYEHUU
npeaMeTa oO€CleyrMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJa K HW3Y4YEHUI0 Y4YeOHOro warepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKONW TEOPUM CTPOEHUS OpPraHUYECKUX
COCIMHEHMI, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IPEICTaBICHUM O CTpOoeHUHU BeecTB. CBeieHns 00 H3y4aeMbIX B KypCe BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHu. B Kypce  opraHMyeckod  XMMHM ~ MOJIYYalOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 00pa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, 0 XUMHUECKOU PEAKIIUH.

[Tonx HOBBIM yIJIOM 3peHus B TmpeaMmere «XuMHs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULINMN,



ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWN O BaXXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOWCTBaX W NPUMEHEHHM, & TAKXKE O XMUMHUYECKHX PEAKLUMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX IPOTEKaHus ononHseTcsa B Kypeax 10 u 11 kitaccoB anemenTamu
COJICP)KAHUS, MUMEIOUMMH KYJIbTYPOJOTHUYECKUNA W TPUKIAIHOM XapakTep. IJTU
3HAHMS CIOCOOCTBYIOT TMOHMMAHHWIO B3aMMOCBSI3M XMMUH C JPYTUMHU HayKaMH,
PACKPBIBAKOT €€ POJIb B IO3HABATEIILHON U IPAKTUYECKOM JIETEIIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IPAKTHYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMPOOJIeMax, CBS3aHHBIX C XUMHUCH,
KPUTHUYECKUA OCMBICITMBATH MHPOPMAIIUIO U IPUMEHSTH €€ JIJIsl TOTIOJTHEHUS 3HAHUH,
pelIeHUs] HHTEJUICKTYyaIbHBIX U SKCTIEPUMEHTAJIbHBIX UCCIIEA0BaTENbCKUX 3a1a4. B
1EeJIOM COJAEp)KaHUEe y4eOHOro mpeamera «XHUMHS» JaHHOTO YPOBHS H3y4YCHUS
OPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusl (PrIocOpCKUX WACH, TaKMX Kak: MaTepHaAbHOE €IMHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, T03HABAEMOCTh MMPUPOTHBIX SIBJICHUN MYTEM dKCIIEPUMEHTA
U pEHICHUs MPOTUBOPEUYUN MEXKIYy HOBBIMU (aKTaMHU M TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUECKUX MPoOieM, a
Takke MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nnane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUA M COUMAIM3ALUU
oOyyJarommxcsi MPUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENeTIECHUI0
COIepXaHUS ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT (GOPMHPOBAHUE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUMN, UMEIOMNX 0a30BOE 3HAUCHHE JIJISI PA3THYHBIX
BUJIOB [ICATCIILHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHajiu3a M 00pabdOTKU
uHpopMaru, HEOOXOJAMMBIX JUIsI NPUOOPETEHHS OIbITa MPAKTUYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIC BaXXHOE MECTO B IO3HAHUU
XUMHH.

B mpaktuke mnpemomaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COZEP/KATEIIBHOM XapaKTEPUCTUKHU LEJIe H3y4YeHUs MpeaMeTa HapaBICHUEM
MEePBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO Tpu3Ha&TCsa (HopMUpPOBaHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IOJAXOJ K OIPEACICHUIO LEIIE W3yYEHUS
IIpEAMETA SABJISIETCS BIOJIHE OIPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3pCHUS TJIABHBIMH IIEJISIMU W3Y4YEHUS TMpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBHIsAIOTCA:

. (hopMUpOBaHUE CUCTEMbl XUMHUYECKUX 3HAHUIN KaK BaKHEUIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JIeKaT KIIFOYEBBIC TOHATHUS, (PYHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE sI3bIKa HAYKH, YCBOGHHE M TOHMMAaHHE CYUIHOCTH JOCTYMHBIX
0000111eHNIT MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,;

. dbopMHUpOBaHKE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOaX
MO3HAHUS BEMIECTB W XUMHUYECKHX pPEaKIui, HEOOXOIUMBIX IS
PUOOPETEHUSI YMEHHUI OPUEHTUPOBATHCS B MHUPE BEILIECTB U XUMHYECKUX
SBJICHUH, UMEIOIINX MECTO B IPHUPOJIC, B MPAKTHUECKON M MOBCEIHEBHOU
JKU3HU;

. pPa3BUTHE YMEHHA W CIOCOOOB MACSITEIBHOCTH, CBS3aHHBIX C
HaOIOICHUEM U O0OBSICHEHUEM XUMHUYECKOTO IKCTIEPUMEHTA, COOITI0ICHUEM
npaBuJI 0€301MacHOr0 OOpalleHusl C BEIECTBAMM.

Hapsny ¢ atum, comeprkaresibHas XapaKTepUCTHKA IIeJIeH U 3a1a4 U3y4eHUs
IpeaMeTa B MporpaMMe 1o XUMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBanusi. CeromHs B
MpenogaBaHU XUMHUH B OOJIbIIICH CTETICHU OTIAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE  COJEp)KaHUs OOydYeHHs, OpPHEHTUPOBAHHOW Ha IOATOTOBKY
BBIITYCKHUKA OO0I1e00pa30oBaTeIbHOM OpTraHU3allK, BJIAACIONIEr0 HE HabopoM
3HaHWHM, a (PYHKIIMOHAILHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU W yMEHUSIMU
AKTUBHOTO TOJYyYCHHUS 3HAHUN U IPUMEHEHUS UX B PEATHHON KU3HU IS PEIICHUS
MPaKTUYCCKUX 3a]1a4.

B cBsi3u ¢ 3TUM NpY U3YUYEHUH TIPEIMETa « XUMHUS) TOMUHHUPYIOIIEE 3HAUCHUE
MPUOOPETAIOT TaKUE 1IETTU U 3a]]a9H, KaK:

amanTanys o0ydJarImuXxcs K yCIOBUSM JUHAMUYHO PAa3BUBAOIIECTOCS MHPA,
dbopMHUpOBaHWE  WMHTEIUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CcaM0O00Opa30BaHMIO, COTPYHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaAaMOTHBIX
pelIeHU B KOHKPETHBIX KHU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOyYarOMIMXCS  KJIIOYEBBIX  HABBIKOB  (KJTFOYEBBIX
KOMIIETEHIIMH), HMMEIOMNX YHHUBEpPCAJbHOE 3HAYEHWE U1 Pa3Iu4YHBIX BHUIOB
JeATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHaim3a U o0paboTku uHOOpMaInH,
HEO0OXOIUMBIX JIJIsl IPUOOPETEHUS OIbITA JICSITEIILHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TMO3HAHMH XHUMHHU, a TaKKe IS OIEHKM C ITO3HIMH DKOJIOTHYESCKOM
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB K XUMHYECKUX MPOIECCOB Ha OPTaHU3M
YyeJoBeKa U MPUPOIHYIO CPEy;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00YyUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaIu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMHUYIECKOTO COJICP)KaHUS;

dbopMHpOBaHUE U pa3BUTHE y OOYUYaAIOIIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJalmuxcs yOSKIEHHOCTH B TyMaHHUCTHUYECKOU
HAIpPaBJIEHHOCTH XWUMHUHU, €€ BAXXHOM POJM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOJIONOIB30BaHNUs, TIOTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUH I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOHom muane cpenHero oomiero oOpa3oBaHHUS NpeaMET «XHUMHUSD»
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN o0nactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO1ee yucio 4acoB, OTBEAEHHBIX IS U3YYEHUS XUMUHU, Ha 6a30BOM ypOBHE
cpemHero oo61miero oopasoBaHus, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kitacce — 34 gaca (1 yac B Heneoio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeT opraHM4ecKord XUMUM: €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHUE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTEpHAIOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coequnenuit A. M. byTiepoBa, e€ ocHOBHBIE TToj10)keHH. CTpyKTypHBIE (hOPMYJIBI
OpPraHMYeCKHUX BelecTB. [ omonorus, wu3zoMepus. XuMUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBA3H.

[IpencraBnenne o kmaccuukanuu OpraHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMaThueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHSI BEIIECTB M UX MPEBPAIICHUMN:
03HaKOMJIEHHE C 00pa3aMu OPraHUYECKHUX BEIISCTB U MaTepHaJlaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJT OPTaHMYECKHX BEIIECTB, HAOIOICHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuM (IJ1aBjieHue, OOyrIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJOTMYECKHHA psA. MeTaH M 3TaH —
MPOCTEUINE TPEICTABUTENIN AIKAHOB: (U3MUYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelleHus] U TOpPEHUs), HAXOXJECHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUIN PsAMl. DTUIEH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTEIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJIyYEHUE U PUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metunOyranues-1,3: cTpoeHHe, BaKHEWIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa 1 pEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUUECKHUM psifl. ALleTUIIeH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYEeCKue Hu
XMMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATaLINH,
TOPEHHUS ), MOJyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoenue, (PpuU3NUECKHE W XUMUYECKHE CBOWCTBA
(peakiu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumenerue. TOKCUIHOCTb apEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJIEKAIIUMH K Pa3IU4YHBIM
KJIaccam.

[IpuponHble MCTOYHUKM yINIEBOAOPOAOB. IlpupoaHslii ra3 M NOIyTHbIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
NEPETrOHKAa, KPEKUHI (TePMUYECKHI, KaTaquTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, UX MIPUMEHEHHE B MPOMBIIICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJAbl M3YYEHHs BELIECTB M HX IPEBPAILLCHUMN:
03HAaKOMJIEHHE C 00pa3llaMHy IJIacTMACC, KaydyKOB U pe3uHbl, Koutekuuu «HepTo»
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB M IaJOr€HONPOU3BOIHBIX,
pOBEJCHUE MPAKTUYECKOW PabOThI: MOMyUYEHHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbluncienuss mo ypaBHEHUIO XMMHYECKOM peakuumu (maccbl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucnopoacoaepxaiime opranuieckue cCoeAUHEHUS

[IpenenpHble OXHOATOMHBIE CHUPTBI. MeETaHOJN W 3TaHOJ: CTPOEHUE,
¢uznyeckue M XHMUYECKME CBOMCTBA (PEAaKIMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMHU, TOpPEHME), IpPUMEHEHHE. BoJoponaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoroaroMHbI€ CIUPTHL. DTUICHTIUKOJIb U TIIUIIEPUH: CTPOEHUE, PU3NUECKUE
U XUMHYECKHE CBOWCTBAa (B3aUMOJECHCTBUE CO IIEJOYHBIMM METAJUIAMH,
KaueCTBEHHAsl pPEaKlMsi Ha MHOrOaTOMHbIE clnUpThl). JlelicTBUEe Ha OpraHusM
yesioBeKa. [I[puMeHenne riuieprHa U 3TUIICHTIIMKOJIA.

®deHon: CcTpoeHHE MOJEKYJbl, (QHU3UYECKHE K XHUMHUYECKHE CBOICTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpnerunpl U Kemowvl. DPOpMaNbIETHI, AaLECTAIBIETHA:  CTPOCHMHE,
(¢u3znyecKkue U XMMHUYECKHE CBOMCTBa (pEeakUMM OKHMCIEHHUS U BOCCTAHOBJICHUS,
KauECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OIHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAS
KHUCTIOTBI: CTpOEHUE, (pU3nuueckre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME s
KJ1acca KMCIIOT, peaklusl dTepuduKalnum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBHUE.

CroxHbie 3(pUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CI0KHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue >xupoB. buonoruyeckas posib
KUPOB.

VYrneBoabl: cocTaB, KJIacCU(PUKALUS YIIIEBOI0B (MOHO-, M- U MOJIUCAXAPUIBI).
['moko3a — mnpocTedmuit MOHOcaxapuJ: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbI,




bu3ndecKkue U XUMUYECKUe CBOMCTBa (B3ammoeiicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHME aMMHA4YHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHOBICHHE,
Opo’KkeHHue TII0KO3b]), HAX0XKICHHUE B IPUPO/JIE, TPUMEHEHHE, OMOJIOTHYECKas POJib.
®dotocunTe3. OpyKTO3a KaK H30MEP TITHOKO3bI.

Kpaxman u uesminonosa kak npupogHbie nonuMepbl. CTpoeHre Kpaxmana u
nemtono3bl.  duznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOIIU3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

DKCNepUMEHTANIbHBIE METOJIbl M3YUY€HHs BELIECTB M UX MPEBpaILCHUN:
pOBE/ICHHE, HAONIOJICHHE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anbaerunoB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom Mmenu(Il), B3ammopeiicTBHE Kpaxmajaa € HOIOM),
MIPOBEJICHUE NMPAKTUUECKONU pabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnenuss mo ypaBHEHHIO XMMHUYECKOH peakuumu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXO/HBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcozeprKalue OpraHu4eckue CoOeIMHEeHMUS.

AMHHOKHCIIOTHI Kak aM(pOTEpHBIE OpraHuYecKrue coeuHeHuss. Pu3nuecKkue u
XMMHUYECKUE CBOMCTBAa aMUHOKHUCIOT (Ha MpUMEpe TIulMHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak mTpUpPOAHBIE BHICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHnas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlisl, KAYECTBEHHBIE PEaKITNU Ha OCIKH.

OKCIepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX MPEBpAILCHHI:
HaAOJI0ZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OENKOB MpU
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BrbicokoMoJIeKyJIsIpHbIE COeIUHEHNS

OCHOBHbBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSIST MOJIEKYsIpHas
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUN —
MOJIUMEPHU3AIUS U MOJTUKOHIECHCAIIHS.

OKCIepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX MPEBpAILCHHI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXnpeaMeTHbIX CBA3EH MpU U3YUEHUH OPraHUYECKOW XMMHH B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TOHSITHH, SBISIOMUXCS CUCTEMHBIMHU ISl OTIAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO0mue ecTeCTBeHHO-HAYYHbBIE TIOHSTHS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAIU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

duzuka: MaTepus, SHEpPrusi, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BeIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: knerka, opraHusM, Owochepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOABI, KHUPBI,
bepMeHTsI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TIOJIE3HBIC MCKOMAEMbIE, TOTUIUBO,
PECYPCHI.

TexHomorus: THINEBBIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHMUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHUE MperapaThl, MaTepUaIbl U3
WCKYCCTBEHHBIX 1 CHHTETHUYECKHX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYeCcKu# aneMeHT. AToM. Sapo aToma, U30Tomnbl. DIEKTPOHHAS 000JI0UKA.
DHepreTUYEeCKue ypoBHH, MOJTYPOBHU. ATOMHBIE OpOMUTAIH, S-, p-, d- AIEMEHTHI.
Oco0eHHOCTH paclpeesieHHsl JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB
HEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpalLHs aTOMOB.

[lepnonnyeckuit 3akoH U [leproauyeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /I,
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M IleproaMYecKOil CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMMHUYECKHX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpynmaM U IEPUOAAM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHYECKasl CBS3b. BHIBI XUMHUYECKOW CBS3U
(kOoBaJIeHTHasi HEMOJsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJSIPHOTO W HEMOJEKYJISIPHOTO  CTPOEHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.



[TonsTne o aucnepcHeIX cucremax. VICTMHHBIE M KOJUIOWIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyecKkas CBSI3b HEOPTraHWYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCcaM.

Xumudeckass — peaknms.  Kimaccudukamuss — XMMHYECKMX — peakiuii B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH PU XUMHUECKUX PEAKLIMX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (PakTopoB. OOpaTtuMbie
peakuuu. XuMHYeCcKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas aucconuanusi. CHIbHbBIE U clladbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IETOYHASI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX MPEBPAILCHUI:
nemoHcTpanus Tabymn «llepuoandeckas cucremMa XuMudeckux 3ymeMenToB JI. 1.
MenpeneeBa», U3ydyeHHE MOJENEH KPUCTATMYECKHX PEIIETOK, HAOIIOACHHE U
OMKCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3oKEeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aToOpa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TTIOMOIIIbIO YHUBEPCAIIBHOTO MHANKATOPA, PEAKIIMH HOHHOTO 00OMEHa), TPOBEICHUE
IPaKTHYECKON paboThl «BiusiHre pa3nTu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurlie 3amaun.

Pacuétel 10 ypaBHEHHSIM XUMHUYECKMX peaKuuMid, B TOM 4YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM TTOHITHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnpl.  Ilomoxenue HemeramnoB B Ilepuoaudeckonl  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XHUMHUYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJUIOB (TaJIOTE€HOB, CEPhI, a30Ta,
dochopa, yrmepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOJACOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAUIOB U UX COCINHEHUM.

Meramisl. Ilonoxenue meramioB B [lepuoanyeckon cucremMe XMUMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O0mne gusnueckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DONEeKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB.



XUMUYECKHE CBOICTBA BAXKHEHIIMX METAIUIOB (HATpPUM, Kaauil, KaJbLHM,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OO61ue cnocoObl Mmony4deHuss MeTauioB. [IpumeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHSI BEIIECTB U UX MPEBPAIICHUMN:
U3Y4YCHUE KOJUICKIINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATBHBIX 3a7a4, HAONIO/ICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpaAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuéter macchl BemecTBa i 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce Wi OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHs U KU3Hb

Ponp xumum B oOecrieueHWH SKOJOTUYECKOW, SHEPTETUUECKOW W THUIICBOU
0€30MacHOCTH, pa3BUTUM MeAulIMHBL. [lOHATHME O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenust 06 0OUUX HAYUHBIX TPUHIIMIAX TPOMBIIIEHHOTO MOTYYeHUs
BAXKHEUIIINX BELIECTB.

UenoBek B MUpE BEIIECTB M MATEPHANOB. BAXXHEUIIHNE CTPOUTEIIBbHBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl JIsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yao00peHus.

XuUMHST U 3J0pPOBbE 4YEIIOBEKA: MPAaBHWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, paBuia 0€30MaCHOTO UCITIOIL30BaAHUS MIPENapaToB OBITOBOM XUMHUU B
MMOBCEIHEBHOMN KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanusi  MEXNpeAMETHBIX  CBA3€M MpU  HM3yuyeHUH OOImed u
HEOPTaHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJIS OTJAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAyUHbIE MOHATHS: HAy4YHBIM (DakT, rumortesa, 3aKoH,
TEOpWs, aHallu3, CHUHTE3, KiacCUUKAIMA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

@dusnka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, NIPOTOH, HEUTPOH, WOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUYECKUI YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NYECKHE BETUUYMHBI U €AMHHIIBI HX
WU3MEpPEHUSI, CKOPOCTb.



buonorus: kmerka, opraHu3M, OJKOcHCTeMa, Ouwocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MuUHEpabl, TOPHBIE TIOPOJIbI, TIOJIE3HBIC UCKONAeMble, TOTUIHUBO,
PECYPCHI.

TexHoNOrus: XUMHYECKash MPOMBIIIJICHHOCTh, METaJUTyprusi, MPOU3BOICTBO
CTPOUTEIIBHBIX MAaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBINIJICHHOCTh,  (papMaleBTHUYECKass  MPOMBIIUICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX IIperapaToB, IMPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTCPHAJIOB,
SJIEKTPOHHASI MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOIT'PAMMBI 110
XM HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
0o0yJaIMMHUCI TPOTpaMM cpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TOpeAMETHbIM). HayuyHo-mMeToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OO0IIero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B CcOOTBETCTBHM C CHUCTEMHO-AESTENBHOCTHBIM MOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3YyJhTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIMMUCA POCCHUICKONW TIpa¥JaHCKOM HWIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YyUEHHUIO;

LeJIeHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKJACHUI JTMYHOCTH HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalolmMXcs PYKOBOJCTBOBAaThCS B CBOEH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IIEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KMe MPABOCO3HAHUS DKOJIOTMUECKOU KYJIbTYpbl U CIIOCOOHOCTH CTaBUTH
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHSD) JOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOr0 Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUsA, CaMOpPA3BUTUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJarmMxcs.

JIMYHOCTHBIE PE3yJNbTaThl OCBOEHUS IMpeaMeTa «XUMHUS»  OTpaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSTEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaIaHCKOro BOCIMTAHUSA:

OCO3HaHUs 00YYaIOIIUMHKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAax U TMPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUHN B KOJUIEKTUBE;



TOTOBHOCTU K COBMECTHOW TBOPUYECKOM AECATEIbHOCTH MPHU CO3aHUH yIEOHBIX
MIPOEKTOB, PEIICHNH YUeOHBIX 1 TO3HABATENIbHBIX 3a/a4, BHIITOJHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMAaTh W MPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUA:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY U HAy4YHOMY HAaCJEAUIO
OTEUECTBEHHOW XUMUMU;

yBaXEHUsI K Ipolleccy TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHUS TOTO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUTMTEIIHBIX ~ HAOMIOJIEHUN, KPOMOTIUBBIX OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MIOJIYYEHHUH U MOCIEAYIOIIEM aHATIN3e
uH(GOpMAIUK O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE W TMOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEH 370pOoBOro W 0Oe3omacHoro obOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMo/IeHrsT MpaBuil 0e30MacHOTO OOpalieHus C BEUIECTBaMU B OBITY,
MOBCEHEBHOM )KU3HU U B TPYJOBOU J1€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTW TMPaBWJI HWHIWBHUIYAThHOTO U  KOJUICKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCJEICTBUA M HEMPHSITHS BPEAHBIX MPHUBBIUCK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKOM
JESTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrUX BHIAX
NesATEIbHOCTH;

YCTaHOBKHU HAa aKTUBHOE yYacTHE B PEUICHUH MTPAKTUYECKUX 3a/1a4 COLMATIBLHOM
HaIpaBJIEeHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YyUEHHIO Mpodeccuil pa3andyHoOro poAa, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUAYQJIbHOH TpPAaCKTOPHUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECOO0PAa3HOr0 OTHOIIEHHS K IPHUPOJE, KAaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00ATBHOTO XapakTepa SKOJOTMUECKUX MpoOJsieM, BIMSHHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH MCIIONb30BAHMS JOCTHKEHUM XUMHM IS
pelIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHHS],

AKTUBHOTO HENPUATHS JCUCTBHM, NPUHOCIIIMX BpEI  OKPYXKaroIIeh
IPUPOJIHON cpefie, YMEHHUsS] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
IIOCJIEACTBHUS NPEANPUHUMAEMBIX NEUCTBUN U MPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO SKOJOTHUYECKOIO MBIIUICHHUS], SKOJIOTUYECKON KYJbTYPBI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IpAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKU;

NOHMMaHUA CHeuu(UKH XUMHUMA Kak HayKd, OCO3HaHHA €€ poJlid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAAHMU LIEIOCTHOTO
IPEJICTaBICHNUsT 00 OKPYXAIOUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexKAEHHOCTH B 0COo00M 3HAYMMOCTH XUMHH JJII  COBPEMEHHOMN
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)XHOM POJIA B CO3/1aHNN
HOBOWM 0a3bl MaTepualbHON KyJIbTYphl, PpEUIEHMH TIJI00AJIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MMUILEBON U
HKOJIOTUYECKOI O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEHIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KMU3HU KaXKIOT0 4iieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMAaHHUS CYLIHOCTH METOJO0B
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u



MPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYSHHSI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJB30BaTh XUMHUYECKHWE 3HAHUA MJis
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAlLMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON IEATEbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENpEepbIBHOMY  OOpa3OBaHUIO U
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K OCOOEHHOCTSIM TpyJia B Pa3MyHbIX cepax npodeccuoHanbHOU
NEeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHble pe3yabTaThl OCBOCHUSI Y4eOHOro mpeameTra «XUMHS» Ha
YPOBHE CpeAHETo 00IIero 00pa3oBaHms BKIIOUYAIOT:

3HaYuMble i1 (OPMHpPOBAHUS  MHUPOBO33pEHUS  OOydYarOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe MOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U creuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
IPOLIECC, CUCTEMa, HAYyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCallbHble y4eOHble NeicTBUs (IMO3HABaTEIbHbIE, KOMMYHHKATHBHBIE,

peryJISITUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHOMN
IPAaMOTHOCTH M COIUATILHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTH oOydJaronuxcs UCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JICUCTBYS B IIO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OTPaXarT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTECIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH y4eOHbIMH No3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITEIbHO  (OpMyJIUpOBaTh M aKTyaJdW3upoBaTh  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LEIU ACATEIBbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCMOJI30BaTh MPU OCBOCHHUM 3HAHWW NPUEMBI JIOTMYECKOTO MBILLUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHMSI W KPUTEPUU [UIS KIacCH(PUKAIUKA BEMIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXKAY HU3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE pACCYXACHUS (MHIyKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHSATH B Ipoliecce MO3HAHUS, UCIIOJIb3yeMble B XMMUU CUMBOJUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas popmyIia, ypaBHEHIE XUMUYECKON PEaKIIuu
— MpPU pEIICHUHU YYEOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHATbH
Ha3BaHHBIE MOJICIbHBIC MPECTABICHUS Ul BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh OCHOBAMH METOJOB HAyYHOTO IO3HAHUS BEIIECTB M XHMHYECKHUX
peakuuit;

bopMyIMpOBAThH 1EJIU U 33]]a4 UCCIIEI0BAHUS, UCIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSTETHLHO C(OPMYyJIMPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUSI THIOTE3bl TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBbIKAMU CaAMOCTOSITEJIBHOIO IJIAHUPOBAaHUS M MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIIOJATh 33 XOIOM
mporecca, CaMOCTOSITEIPHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEeNOBATENbCKOW M IPOEKTHOU
NESATETLHOCTH, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOVCKY METOJIOB PEIIEHUS MPAKTHUECKUX 3a]1a4, MPUMEHECHHIO Pa3INIHBIX METO/I0B
MO3HAHUA.

3) pabora ¢ nnopmanuei:

OpPUEHTHUPOBAThCA B PA3NIMUYHBIX HCTOYHHMKAX HHQOpManuu (Hay4yHO-
MOMyJIIpHAsl JIUTEparypa XUMHUYECKOTO COJEP’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHaTepHETa), aHanmu3upoBaTh WH(DOPMAIHMIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



dbopMyIHUpPOBaTh 3aNPOCHl M MPUMEHSTHh PA3IMYHBIE METOJbI MPU TOWCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (HOpMYy  TIpEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYUYHBIH SI3bIK B KAU€CTBE CPEACTBA MpU paboTe C XUMUYECKOU
uHpopMaren: TpPUMEHITh MEXNpeIMeTHbIe ((hU3NYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBL, (HOPMYJIbI, a00peBHATYPbI, HOMEHKIIATYPY;

UCIONBb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B X0J/I€ Juajora u/uiu
JTUCKYCCHHW,  BBICKa3bIBaTh  WjaeH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS MTPEIIOKCHHON 3a/1a4K;

BBICTYNAaTh C TPE3CHTAIUCH PE3yIbTaTOB IMO3HABATEIHHON ESATEIHHOCTH,
MOJIYYEeHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpPOBATH BHIBOIBI
M0 pe3ysbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1€ 00CYXCHUSI 1 0OMEHa MHCHUSIMH.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO TUJIAHUPOBAaTh M OCYILIECTBISATH CBOIO ITO3HABATENIbHYIO
NEeATEILHOCTh, Ompenelisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeIjaraéMblii aJropuT™M ACHCTBHA Mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BBIOMpaTh HauOoliee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C YYETOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUCCKUX PEAKIIUSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEIHOCTH Ha OCHOBE CaMOaHajn3a 1
CaMOOIICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuMUsD)
OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUA O XUMHUYECKOM  COCTaBIsIOIIEH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM /AJIsl PEIIeHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolIue TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpamléHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00bEM, YIJIEpOIHBIN CKeeT, PyHKIIMOHAIbHAS TPYyIIa, paauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCOUHEHHS, MOHOMEp, IIOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUH M 3aKOHBI (TEOpUS CTPOEHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalnye B OCHOBE NOHUMAHHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJIEHUM, (PAKTOJOTUYECKHUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYEHUH U
0€30MacHOM WCIIOJIH30BAHUN BAXKHEHIITMX OPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSTHMA,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
OIIMCAaHMWH COCTABA, CTPOCHMS U NPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHUYECKYIO CHMBOJHKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
bopMysT OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJI OPraHMYECKUX BELIECTB JJISI WUIKOCTPALUUA HUX
XUMHYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAMIEIKHOCTh H3YUYEHHBIX
OpPraHMYECKHX BEIIECTB [0 HX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynne COeQuHEHUN (YIJIeBOJOPObl, KUCIOPOA U a30TcojepKalliue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUs), JaBaTh MM Ha3BaHHS [0
cucreMatnueckoi HoMeHkiarype (IUPAC), a Takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTACJIBHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MPONMWIECH, AalleTHIIEH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aleTaibIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIIHH);

c(hOPMUPOBAHHOCTh yMEHUS OMNPENENSATh BHABl XUMHUYECKON CBS3H B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHMSI TMPUMEHATH TMOJOXKEHUSI TEOPUHU CTPOEHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHMS; 3a4KOH COXPAHEHUS MACChI BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPH30BaTh COCTAB, CTPOCHUE, (PU3UUECKHEe
U XUMUYECKHME CBOWCTBA THUIHUYHBIX MPEICTABUTENECH pAa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, IPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuI0yTagueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, ATUJICHTJIMKOJIb, TJIULEPUH, (HEHOI,
alleTaNbeTU, MypaBbiHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, eJITi0J103a,
aAMUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh T€HETUUYECKYIO CBS3b MEXKIYy HUMHU
YPaBHEHUSAMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEaKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hOpPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHHUKHU YTIEBOJOPOIHOIO
ChIpbs (He(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHHE IPOAYKTOB NEPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHUH TMPOBOAWTH BBIUYUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIU MPOJYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WIM NPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHUW BIAAETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XHUMHH TPU U3yYCHHUH BEIECTB U
XUMHUYECKUX sBJICHUN (HaOJ0/IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHMUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUS JUIsl MPUHSTHUS PELICHUU B
KOHKPETHBIX JKH3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJI0/IaTh MIpaBuia MOJb30BAHUS XUMHUUYECKOU
NOCyJIOl M J1abopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBuia OOpallleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATh W BBIMOJHAThE XUMUYECKUN
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUYECKUX BEIIECTB MPU HArpeBaHUU, MOJTyUYECHUE
ATUJICHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEILIECTB,
JeHaTypauus OeJIKOB IPU HarpPEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH MpU OOpalIeHUH C BELIECTBAMHU U
1a00paTOpHbIM  000PYJOBaHUEM, MPEACTABIATH PE3YyJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amrcu YpaBHEHHH COOTBETCTBYIOIIMX pEaKIud Hu
(bopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHMH KPUTHUYECKU aHAJU3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UHTepHeT 1 apyrux);

c(hOpMUPOBAHHOCTh ~ YMEHUM  COOJIIOAaTh  MpaBWJia  JKOJOTUYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITEILHOCTH B IEJSIX
COXpAaHEHUS CBOErO 3J0POBBS U OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MoHUMas cMbica mokazatens [1/IK, mosicHaTs Ha mpumepax crocoObI
YMEHBIICHUSI W NPEAOTBPALLICHUS HX BPEAHOIO BO3JCHUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsl 00YyYarolMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUI;

JUISL  CIIETbIX W Cla0OBUIAIIMX OOYYaIOIIUMXCS: YMEHUE MCHOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpains aisa 3anmucu XuMHYeCKUuX

bopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmmas M HeopraHuveckas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh ~ INPEACTABICHUI: O XUMHUYECKOW COCTaBIISIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBICHUN IPUPOIBI,
B (OpMHpOBAaHMM MBIIUICHUS W KYJbTYpPHl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JIsl PEIICHUsI MPAKTUUECKUX 3a7a4 U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEAE;

BJIAQJICHNE  CUCTEMOM  XMMHUYECKUMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaloIMe MOHATUSA (XMMHMYECKHUH 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AIIGKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAs CBS3b
(KOBaJIGHTHas1, HOHHAs!, METAJUIMYECKAsl, BOAOPOIHAs ), KPUCTAININYECKas PEIIETKA,
TUIBl ~ XUMHUYECKUX  PEAKIUH, pPAacTBOp, JJIEKTPOJUTHI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
ANIEKTPOJIMTUYECKON JaucconManuu, nepuoanueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUNA S3BIK XHUMUH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAUIME B OCHOBE NOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM HCHOJIb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHUH BBIABIIATH XAPAKTEPHbIC IPU3HAKU IOHSATHUM,
YCTaHAaBJIMBAaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHUIA;

c(OpPMHUPOBAHHOCTh YMEHUH MCIOJIb30BaTh XUMHUYECKYIO) CHMBOJMKY IS
coctaBieHus: (OpMyJl BELIECTB U YPAaBHEHUH XMMMUYECKHUX  PEaKLMM,



cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHbld ra3, YIVIEKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIlIEHAS] U3BECTh, MUTHEBAS CO/lA, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OMpPENIENsTh BAJEHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHUSX PA3IUYHOrO0 COCTaBa, BUJ XHMHYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPO/IHAS) B COCIUHEHUSX, THUII
KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIApHas,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOopMUPOBAHHOCTH yMEHUM’ yCTaHaBJIUBATh NPUHAIIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymie
COEAMHEHUN (IIPOCThIE BELIECTBA — METAJJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUSI,
KHUCJIOTHI, aM()OTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI MEPUOANYECKOTO 3aKoHa /I,
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mepuonoB Ilepuoanueckoil cucTeMbl XUMHYECKUX
anemenToB JI. M. MeHnneneeBa, WCHONL3YSI TOHSATUS «S-, P-, d-2JIEKTPOHHBIC
opOuTaANIN», «IHEPTETUUYECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWMCTB XMMHUYECKUX JJIEMEHTOB M HMX COCIMHEHUHN IO MepuojaM U Tpyliam
[Tepuoauueckom cucTeMbl XUuMHUYECKUX 351eMeHTOB JI. 1. Meneneena;

cOpMUPOBAHHOCThL YMEHUH  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIECTBOBAHUWE T'€HETUYECKOW CBS3U MEXJYy HEOPraHWYEeCKUMU
BEILIECTBAMU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XMUMHYECKHUE PEaKUUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEArupyrolIMX BEUIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 00pPaTHUMOCTU
pEaKlnH, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABIISITH YPABHEHHSI PEAKIM pPa3TMIHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJIUTH PEAKIUH, MOATBEPKIAOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATH
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIECTB;



chOpMUPOBAHHOCTh YMEHHUW  PACKpPhIBaTh CYIIHOCTh  OKHUCIWUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelUIHero Bo3aenctus (mpunuum Jle [latense);

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XHUMHUYECKHE TMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCIICHHS C HWCIIOIh30BAHUEM
MIOHSTHUS «MaCcCOBast JI0JISl BEIIECTBA B paCTBOPE», 00 BEMHBIX OTHOIICHUH ra30B MPU
XUMUYECKUX PEaKIUsIX, MacChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOLIUMX B pEaKlUu
BEIIECTB, TEIJIOBOro 3((exkTa peaknu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COONIONATh MPaBHIa TOJIB30BAHUS XUMUYECKOM
MOoCy/Iol U J1TabOpaTOpHBIM OOOpPYJOBAaHHWEM, a TaKXKe IpaBWia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBINOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATh W BBIMOJHATH XUMUYECKUN
HKCIIEPUMEHT (pa3joKeHUE MEePOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalW3aTopa,
ONpeJIeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, KadeCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3374 10
TemaM «Metamie»y U «HemeTannel») B COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
ypaBHEHUH COOTBETCTBYIOIIUX PEAKITUH U OPMYITHMPOBATH BBIBOJIbI HA OCHOBE ATHUX
pE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHMM KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYIO
uH(popMaIMIO, TMOJy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYyHUKaruu, UHTepHEeT U ApyTHX);

chOpMUPOBAHHOCTh ~ yMEHUW  COONIOAaTh  MpaBWa  AKOJOTUYECKU
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYNOBOM JESITEIBHOCTH B IEJSIX
COXpAHEHHUsI CBOETO 3J0pPOBbS MU OKpYKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUS Ha KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl yYMEHBLICHUS W
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00YyYarolMXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI: YMEHHE
IPUMEHATHh 3HaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS  CJEMbIX W CHa0OBUIANIMX OOYy4YaloUIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jieiioB u Kontpo IpakTn (uu¢possbie)
n/m | TeM NPOrpamMmbl Bcero  JbHBIE yeckKue o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypchl
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMUM
[Ipenmer oprannueckoin
11 xumuu. Teopus cTpoeHUst 3
OpPraHUYECKUX COCTUHEHUM A.
M. byrneposa
Hroro no pazneny 3
Pazpnen 2. YrieBoaopoabt
1 [IpenenbHbIE YTIE€BOAOPOABI )
— aJIKaHBbI
Henpenenbubie
2.2 YIJIEBOJAOPObI: AJIKEHBI, 6 1
AJIKaJUEHBbI, ATTKUHBI
)3 Apomarnyeckue 5
YIJIEBOJOPOBI
[IpuponHbIe HCTOUHUKU
24 YIJIEBOAOPOIOB U UX 3 1
nepepaboTka
Hroro no pazneny 13

Pa3nen 3. Kuciiopoacoaep:xamniue opr

AHN4Y€eCKHuE COCAMHCHUSA

3.1 Cnuptel. Denon 3

39 Anspaeruasl. KapOoHOBBIE 7 1
' KuCoThl. CIIoKHBIE d(DUPBI

3.3 VYrneBoanl 3 1
Hroro no paszneny 13

Paznen 4. A3oTconeprkaniue opranndeckre coeJuHeHUst

4.1

AMUHBI. AMUHOKHCIIOTEL.
benkn

3

Hroro no pazneny

3

Pa3znen 5. BoicokomoJieKy/JIsIpHbIE COeIUHEHUSA

5.1

[Tnactmaccel. Kayuyku.
Bonokna

2




Hroro no pazngeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




11 KIIACC

KoumnuectBo yacos DJIEKTPOHHBIE
Ne HaumenoBanue pa3jieiioB u Kontpo IpakTn (uu¢possbie)
n/m  TeM NPorpamMmbl Bcero  JbHBIE yeckue o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
CTpoeHue aToMOB.
Ilepuonuueckuii 3aKOH U
1.1 [lepuonuueckast cucrema 3
XAMHUYECKUX 3JieMeHTOB [[. 1.
Menpeneena
12 CTpoeHue BellecTBa. 4
’ MHoroo6pasue BELIeCTB
1.3 XUMHUYECKUE PeaKiuu 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 MerTanmnbl 1
2.2 Hewmerambt 1 1
)3 CBs13b HEOPraHUYECKUX U )
' OPraHUYECKHUX BENIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB 34 ) 3
I10 ITPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

[IpenmeTt opraHnyeckoi XuMuu, e€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHN4YEeCKUX
coeguHennit A. M. bytnepona, eé
OCHOBHBIE MosiokeHust. CrapToBast
JMarHOCTHKA

[Ipencrasnenue o kaaccuukanuu
opraHuveckux BemniecTB. Homenkmarypa
(cucTemaTuveckas) ¥ TPUBUATBHBIC
Ha3BaHUS OPTraHUYECKUX BEMIECTB. X.O:
03HaKOMJICHHE ¢ 00pa3aMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMU
Ha UX OCHOBE, MOJICITUPOBAHHUE MOJICKYJI
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKUH PST

Meran u 3TaH — NpocTeuIIre
MPEICTaBUTENN AJTKAHOB. X.J:
HaOJIIO€HNE U OIUCAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB TIO
MIPEBPAIICHUIO OPTaHUYECKUX BEIECTB




IIpY HarpeBaHUH (IUIaBJICHUE,
oOyrJIMBaHUE U TOPCHHE).

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

DTWIEH U IPONUJIEH — MPOCTEUIIINE
MIPEICTaBUTENH aJIKEHOB

[TpakTuyeckas pabora Ne 1. «Ilomyuenue
STWIEHA U U3yUYEHUE €ET0 CBONCTBY

Ankanuensl. byranuen-1,3 u
MetunoyTanuen-1,3. [onyuenue
CUHTETUUYECKOTO KayuyKa U pE3UHBI

10

AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIINI
Hpel[CTaBI/ITeJIB AJIKUHOB

11

Brrunciienus no ypaBHEHHIO XUMHYECKON
peakuuu

12

ApeHsbl: 6eH3011 1 Tonyoll. TOKCHYHOCTD
apeHoB

13

['eHeTnveckas CBS3b yIieBOAOPOIOB,
MPUHAJUISKAIUX K Pa3IUYHBIM KJIaccaM

14

IIpuponHbIE HCTOYHUKH YIIIEBOAOPOIOB:
IPUPOJHBIN ra3 U NOMyTHbIE HEPTAHBIE
rassl, HeTb ¥ IPOJYKTHI €€
nepepaboTku. X.D: 03HAKOMJICHUE C
o0pa3namMu MmIacTMacc, KayuayKoB U
pe3unsl, Koutekuuu «Heptb» 1 «Yromby,
MOZECJIIMPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB
U TAJIOT€HONPOU3BOIHBIX.




15

IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIE He(DTIHBIC
ra3bl, HeTh U TIPOIYKTHI €€ mepepadboTKu

16

KonrponsHas padota no pasaeny
«YTIIEBOAOPOABD)

17

[IpenensHbBIC OJHOATOMHBIC CITUPTHI:
METaHOII ¥ 3TaHoJ1. BogopoaHas cBsi3b.
X.D: mpoBeneHue, HAOMIOACHHUE U
OIMUCAHUC NCMOHCTPAIIMOHHBIX OITBITOB:
ropCHHUC CIIUPTOB, KAUYCCTBCHHBIC
pCaKkiuu OAHOATOMHBIX CIIMPTOB
(oxucnenue 3tanosna okcuaom meau(1l))

18

MHoroatoMHbBIE CIIUPTHBI: 3TUJICHTJIMKOJIb
U rnuieprH. X.J: IpoBEACHUE,
HaOII0/ICHUE U ONTUCaHKE
ACMOHCTPAIMOHHBIX OIIBITOB:
Ka4eCTBEHHBIC PEaKIIMd MHOTOATOMHBIX
CIIHPTOB (B3aUMOJICHCTBUE TITHIIEPHHA C
ruapokcuaoM meau(1l))

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
IPUMEHEHHE

20

Anpaerunsl: GopMambaeTU U
aneranbaerua. Aueros. X.9:
MpOBEJICHUE, HAOIIOICHNE U OMTMCAaHUE
ACMOHCTPAIMOHHBIX OIIBITOB:
B3aMMOJICHCTBHE AJIbJICTUAOB (OKHUCIICHUE
aMMHa4YHBIM PAaCTBOPOM OKCHJIa
cepeopa(l) u ruapoxcunom meau(Il))
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OnHOOCHOBHBIE IIPE/eNbHBIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAs

22

[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JKupbl: ruapONN3, MPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

27

VYTrieBobl: cocTaB, KitacCupUKaIus.
Baxwueiinme npencraBuTeNnu: rioKo3a,
bpykTo3a, caxapo3a

28

Kpaxman u memirono3a Kak mpupoIHbIe
nosinMepsl. X.O: IpOBEACHHUE,
HaOJIIOEHNE U OIUCAHNE
JEMOHCTPAIIMOHHBIX OTBITOB:
B3aUMOJICHCTBHE KpaxMmaja ¢ HOJI0OM

29

KonrponsHas pabota no pasaeny
«Kucnoponconepixaiiue opraHnuecKue
COCITHHCHHUS

30

AMUHBI: METHJIAMHWH ¥ aHUJINH




31

AMUHOKHCTIOTHI KaK aMpOTEepHBIC
OpraHN4YeCKHUE COCTMHEHUS, NX
ouoornyeckoe 3HaueHue. Ilentuasl

32

benku xak npupoaHsie

BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. X.D:

HaOJIIOIEHNE U OHUCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB:
JeHaTyparus OeJIKOB PH HaIrPEBaHHH,
I[BETHBIC PEAKIH OCITKOB.

33

IIpomexyrounas arrecranus. Mitorosas
KOHTpOJIbHAast paboTa

34

OCHOBHBIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
OcCHOBHBIE METOZBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN.
IInacTMaccel, Kay4yKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposbHbIE

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

XUMHYECKHUH DJIEMEHT. ATOM.
DNeKTpOHHAass KOHPUTYpaIus aTOMOB

ITepuonnueckuii 3axoH u [lepuognueckas
CHCTEeMa XUMHYECKuX daeMeHToB JI. 1.
MenpeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTpOeHHS aTOMOB. BXxoHast
TUAarHOCTHKA. X.D: JIEMOHCTpAIUs TaOJIHII
«Ileproanyeckas cucreMa XUMUYECKHUX
snemenToB /I. 1. MenaeneeBa»

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUI
[0 TpyIIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux asemMenToB /.M. Menneneesa
B pa3BUTHU HAYKU.

CtpoeHue BelecTBa. XMMUYECKAs CBA3b,
e€ BUIIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BogopoaHas cBs3b

BaneHnTHOCTB. DJIEKTPOOTPUIIATETHHOCTD.
Crenenn okuciaenusd. BemecTBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOT'O
cTpoeHusd. X.J: u3ydeHue Mojenein
KPUCTAJUIMYECKUX PELIETOK




HOHSITI/IG (0] I[I/ICHepCHBIX cucremMax.
VIcTUHHBIC ¥ KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEIECTBa B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

Knaccudukanuss XMMIUYeCKHX PEeaKIIHii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBpAIICHUs] SHEPTUU TTPU
XUMUYECKHUX peaknusx. X.D: HaOIt0IeHre
Y ONHCaHUE IEMOHCTPAIMOHHBIX U
71a00pPaTOPHBIX OIBITOB (Pa3IOKEHUE
NEePOKCH/Ia BOJIOPO/Ia B IPUCYTCTBUU
KaTajau3aTopa, ONPECICHHE CPEIb
pacTBOPOB BEIIECTB C TOMOIIbIO
YHUBEPCATBHOTO UHANKATOPA, PEaKLIUU
MOHHOTO 00OMEHA)

Cxopoctb peaknun. OOpaTUMBbIC PEAKITHH.
XUMHUYECKOE PABHOBECUE

10

[Tpaktnueckas padota Ne 1. « Bimustaue
pa3IUYHbBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIUN»

11

DNEKTPOTUTHYECKAS TUCCOLIUAITHS.
[TonsiTue o BomopoaroMm nokaszarene (pH)
pacTtBopa. Peakiiuu noHHoro oomeHa.
I'maponus opraHUYecKux u
HEOPraHMYECKUX BEIIECTB




12

OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC
peaxiun. [ToHsTHE 00 AMIEKTpONIH3E
pacIiaBOB U pacCTBOPOB COJICH

13

KonTtponbHast pabota o pazueny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHHN)»

14

Meramisl, X MOJOKESHUE B
[lepuoauueckoil cucteMe XUMUYECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOCHHUs aTOMOB. O01IHe
¢dusznyecKre CBOMCTBA METAIIIOB

15

CnuiaBbl METAIIIOB. DJIEKTPOXUMUYECKU I
pAn HAIPsKEHU MeTauioB. X.J: H3yYEHUE
KOJUICKIINU «MeTaisl U CIIJIaBEDY

16

XHUMHYEeCKHE CBOMCTBA BaKHEHIIINX
METaJUIoB (HATPHUH, Kaaui, KaabIlui,
MarHui, aIIOMUHUAN) U UX COEAMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XuMHUYEeCKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUU

19

[IpakTuueckas padota Ne 2. "Pemenne
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
«Mertamabpy»"

20

HemeTamiel, X moJIOKEHUE B
[lepuoauueckoil cucteMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
OCOOEHHOCTH CTPOCHHUSI aTOMOB. X.J:
H3ydeHrue 00pa3IoB HEMETAIIOB
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dur3nyecKue CBOMCTBA HEMETAIIOB.
AmioTponusi HeMeTauIoB (Ha puMepe
KHCJIOPO/JIa, cepbl, hocdopa u yriepoia)

22

XHUMHUUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U
UX COeIUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, (hocodpa u
UX COCIUHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpeMHUS
U UX COCTUHEHUN

25

IIpuMeHeHre Ba)KHEMIINX HEMETAJUIOB U UX
COCIMHEHUI

26

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMe «HemeTanaeny. BerauciaeHus 1mo
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHUUYECKUE PACUETHI

27

[Ipaktuueckas padota Ne 3. «Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"Hemeramnsr"»

28

KontponbHas pabora mo Temam
«Metame»y u «Hemetamien)

29

Heopranunueckue u opranndeckue
KucioTel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS

30

AmdoTepHbIe HEOPraHWYEeCKUe 1
opranuveckue coeuHeHus. I'enernueckas
CBs3b HCOPIraHUYCCKHUX U OPraHUYICCKUX
BelleCcTB. X.D: pelIeHHe
OKCIICPUMCHTAJIBHBIX 3a/1a4, Ha6J'IIO[[eHI/Ie u




OMUCAHUC NCMOHCTPALIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOICHCTBHE
THJIPOKCHUIA ATFOMHHUS C PACTBOPaMHU

KHUCJIOT U menor{eﬁ, KauC€CTBCHHBIC pCAKIIUU

Ha KaTHOHBI METAJJIOB).

31

IIpomexxyrounas arrecrauus. Mrorosas
KOHTpPOJIbHAs paboTa

32

Posib xumMuu B obecrieueHun
3KOJIOTUYECKOU, YHEPTeTUYECKOU U
NUILIEBOM Oe30MaCHOCTH, Pa3BUTHU
MEAULIVHBI

33

[IpencraBnenus 00 0OMUX HAYYHBIX
MPUHIIAIIAX TPOMBIIUICHHOTO MOTYYCHUS
BaXHEUINNX BEIIECCTB

34

UenoBek B MUPE BEIIECTB U MATEPHAIIOB.
XuMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



		2024-09-24T11:43:46+0500
	Капкова Елена Евгеньевна




