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MNOACHHUTEJIbHASA 3AIIMCKA

[IporpammMa 1O XWUMUM Ha YPOBHE CpEAHET0 o0O0mero ooOpa3oBaHUs
pa3pabotana Ha ocHoBe dexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBLHONM IPOTPAMMBI CpeaHEro oO0IIero o0pa3oBaHUS
(®OIT  COO), mpencraBieHHbIXx B DeaepaibHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHsS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoii
deneparuy, peaM3yIOMUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJOXEeHUM «CTpaTeruu pa3BUTUSL BocnUTaHus B Poccuiickoit
Oenepaunu Ha nepuoxd 1o 2025 roga» (Pacnopspokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oOmielt cTpareruu 00ydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCsl CpeCTBAMU
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbasie nosioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH LEJEH,
colepKaHMs, PEe3yJbTaTOB OOy4YeHHS M TPeOOBaHWMM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJTy4yaeMoe BBITTYCKHUKaMH
00111€00pa30BaTeIbHON  OpraHu3aliM, SBJISICTCS HEOThEMJIEMOM 4YacThl0 HX
obpazoBaHHOCTU. OHO CIYXUT 3aBEPIIAIONIAM OTAllOM pean3alluk  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIHNX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YEeJIOBEeKa, a TakKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
370pPOBBIO M TPUPOAHON cpene. Peanmmsyercs xumMuueckoe oOpa3oBaHHE
00yJaromuxcsl Ha YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUs CPEICTBAMH Y4eOHOIO
npeamMera «XUMHS», COJIEpKAHME UM TIOCTPOCHHE KOTOPOrO OIpEeNENeHbl B
nporpaMMe MO XHUMHUU C Y4YE€TOM CHelu(UKA HAyKH XUMUU, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJBl U B MaTepUaIbHOW >KU3HU OOIIECTBA, a TaKXKe C YUETOM
o0ImMX I1efled U TPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero odiero oopazoBanusi B Poccuiickoii denepanum.

XuUMUSL KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpacT 0CcoO0yI poJib B
COBPEMCHHOM NMBUJIM3AIMHU, B CO3JaHUHM HOBOM 0a3bl MaTepUaIbHON KYJILTYPHI.
OHa BHOCHT CBOM BKJIaJl B (HOPMHUPOBAHKE PAIIMOHAIIBHOTO HAYYHOT'O MBIIIICHUS,
B CO3J/IaHHE I[EJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIeM MHpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JACTAMU IPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSI C APYTMMU €CTECTBEHHBIMU HayKaMH, XHUMUsS cTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOIUMBIM YCIIOBHEM YCIIEIIHOTO
Tpya M JKM3HU Kaxjoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSI KaK Hayka
co3ujiaTesibHas, KaK HayKa BBICOKMX TEXHOJOTHUM HalpaBlieHa Ha pelieHue



TJIO0ANBHBIX TPOOJIEM YCTOMYHMBOTO pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM,
HEPTEeTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTtBercTBUM ¢ OOIIMMHM LENAMU W MOPUHIUIIAMH CpPEIHEro OOIero
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3YUYCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
o0yyarommxcsi, HEOOXOAUMYI UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOIOJDKCHUA
00pa3oBaHUsl B Pa3IUYHBIX 00JIaCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypCehl —
«Oprannyeckas xumus» U «OOIIass M HeopraHUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUYCHHEM 3HAHUN W3 OOIIeH XUMHUH) U
OpraHnvyeckon xumuu. GOpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU HU3YyUYEHUHU
npeaMera o0OecleynBaeT BO3MOXXHOCTH PACCMOTPEHHUSI BCETO MHOT000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMHUH.

Crpyktypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpPraHuyecKass XuUMHs» CPOpMHUpOBaHA B NpOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YeHUI0 Yy4eOHOro wmarepuaia M oOOyCIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOW XHMHUHM BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHUN, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IpeACTaBlieHUd O cTpoeHun BemecTB. CBelneHus 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUHEHUWH. B Kypce OpraHnM4eckol XWMHUHU TOJYyYalT PpPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS MEPBOHAYAIHHBIC
MIPEICTABIICHUS O XUMHUYECKOMN CBS3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON pEAKIIUU.

[Ton HOBBIM yIJIOM 3peHUs B TmpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpUBaeTCs UW3YUYCHHBbI Ha YpPOBHE OCHOBHOTO 0OImIiero o0Opa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJIOTHYECKHE CBEICHHS O BElIeCTBaX W
xuMuueckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUSD» 00ydarouuMcsi TMPEJOCTABISIETCS BO3MOMXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
rIy0)Xe TOHSATh HCTOPUYECKOE U3MEHEHHE (YHKIUMH H3TOro 3aKkoHa — OT
00001aro1Iel 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHYECKHX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX TMPOTEeKaHus pJomnonHsercs B Kypcax 10 wm 11 kmaccos
3JIEMEHTAMHU COAEPKAHUS, WMEIOIIUMHU KYJIbTYPOJOTHYECKUA W MNPUKIAJTHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHHMAHHIO B3aUMOCBS3M XHMHHU C
IpYTUMH HayKaMH, PACKpbIBalOT €€ pOJib B II03HABATEIBHOW U NIPAKTUYECKOUN
NESATeIbHOCTU 4YeJOBeKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K TMPOLECCY



TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIOKECHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHUEH, KPUTUYECKH OCMBICIHMBAThL WH(OOPMAIUIO U
OPUMEHSITh €€ JUIsi TIOTOJIHEHWS 3HAHUM, pEIICHUS WHTEIUICKTYabHBIX U
AKCIIEPUMEHTAIIbHBIX HUCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue ydyeOHOro
npeamMera «XUMHS»  JAHHOTO  YPOBHSA  M3YyYCHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0YUYarOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI I TMOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €JIMHCTBO HEOPraHWYECKOro M
OpraHUYecKOro MHupa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOIHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelIeHUs] TMPOTHBOPEUYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUUYECKUMH
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUU B PEIICHUU YKOJIOTHUUECKUX Tpodiiem, a
TaKkXKe Mpo0JIeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3amady BOCHHUTAHUS, Pa3BUTUA M COLMATM3ALIMU
00yyYaromMXcsl MPUHITHIE MPOrpaMMONM MO XUMUM TOAXOJbI K ONPEACICHUIO
COJICp’)KaHUSI W TIOCTPOCHMSI TMpeAMETa NpeaycMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30Bo€ 3HAYEHUE s
pPa3IMUHBIX BHUOB JIEATEIILHOCTH: peIIeHUs] MpoOJieM, IOMCKa, aHalu3a W
00paboTku nHOpMaIMK, HEOOXOTUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIIEIOBATENbCKONW AEATEIbHOCTH, 3aHUMAIOLIECH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpemnonaBaHus XMMUM Kak Ha YpPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs, IIPH ONPEACICHUN
COJIEPKATENIbHOW XapaKTepUCTUKHU ILIeJIe H3y4YeHUsl MpeaMeTa HalpaBIeHUEM
NIEPBOCTETIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEeIbHOCTH YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOUYKM 3PEHHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUd
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUsI TJIABHBIMHU IEJISIMH HM3Yy4YECHHUS IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) sBIISAIOTCSA:

e (QopMupoBaHHUE CHCTEMBl XWMHUYECKMX 3HAHUW Kak  BaKHEHIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAJIbHbBIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE f3bIKa HAYKH, YCBOECHHUE U IMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
00001IEHIIT MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHUE U PA3BUTHE MPEJCTABICHUI O HAYUYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMHUUYECKUX peaKIUi, HEOOXOIUMBIX [JIsi TPUOOpETEeHHS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHU,
UMEIOIIUX MECTO B IPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;



e Pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TPaBHII
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMM.

Hapsiny ¢ atuM, comepxaTenpHas XapaKTepUCTHKA TIeJIeH W 3a71a9 U3y4eHUs
peaMeTa B IPOrpaMMe 10 XUMHH yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH TIPHOPUTETAMHU B CHCTEME CpeIHero oormiero oopazopanus. CeromHs B
NPETNoJaBaHuK XUMHH B OOJIBIICH CTETEHH OTHAETCA  MPEANOYTEHUE
MPAKTUYCCKOH KOMIIOHCHTE COJACp)KaHUsS OOYyYCHHUS, OPUCHTUPOBAHHOW Ha
TIOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHM3aIlliH, BIAACIOIIETO HE
HaOboOpoM 3HaHWH, a (YHKIMOHATBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMCHHSIMH aKTUBHOTO IOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEabHON JKU3HU
JUTS PEIICHUS IPAKTHUSCKUX 3a1a4.

B cBa3m ¢ 3TUM mpu u3yueHUH TmpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE IEIN U 3a]]a4M, KaK:

aganTarus 00yJaromuxcs K YCIOBUSM JTUHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHUpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CHTYAIUsAX, CBA3AHHBIX C BEIICCTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHWEe y OOYyYarOmUXCS  KJIFOYCBBIX  HABBIKOB  (KIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUYCHWE IS Pa3IUYHBIX BHUJIOB
JEeSTEILHOCTH: PEIISHUs Mpo0ieM, TIOMCKa, aHamu3a u o0paboTku mHOpMaImH,
HEOOXOIMMBIX JJII TNPUOOPETCHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BOXHOE MECTO B TIO3HAHUM XHWMHUHM, a TaKXke i1 OIEHKH C TO3UIUN
IKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIHSHHUS BEIIECTB M XUMHUYECKHUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPELY;

pa3BUTHE TTO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yUaIOIMXCSl: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOTH30BAThH
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA W aHaJn3a y4eOHOH U
HAyYHO-TIOMYJIIPHON MH(POPMAIIUH XMMHUYECKOTO COJICP KaHMS;

(dbopMHpOBaHNE U PA3BUTHE Y 00YYAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOI0IaTEIIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INPH IJIAHUPOBAHUM W TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAMPABJICHHOCTH XMMHH, €€ BaXHOW POJM B PEHICHUM TJIOOAIBHBIX MPOOIEeM
PaIMOHAIIBHOTO TMPUPOIONOJIB30BAHUS, TTOTIOJHEHUS YHEPTETHUCCKUX PECYPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TakKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWA JJII TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIMIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SIBICHHUSIMHU.



B yuebHOM mane cpemHero oOmero oOpa3oBaHHS TPEIMET «XUMUSDY
6a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON obOnactu «EcTrecTBeHHO-HAy4YHbBIE
IPEIMETHD).

OO0m1ee yncno 4acoB, OTBEEHHBIX JUISl M3YUECHHS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero ooriero oopaszoBaHus, coctapiser 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJenro), B 11 knacce — 34 yaca (1 gac B HeAemio).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHU

[IpenMer opraHM4ecKOM XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIyYEHUH HOBBIX BEIIECTB M MATEPHUANIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE MOJI0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYeCcKUX BemecTB. ['omonorus, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kinaccuuKalMy OpraHUYecKux BemlecTB. HomeHkmaTypa
OpPraHMYECKUX COEAMHEHMH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHNMYECKUX BEILECTB.

OKCHEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HaKOMJIEHHE ¢ oOpa3llaMyd OpraHMYeCKHX BEIIECTB U MaTepuajaMH Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHHE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALICHUIO OPTaHUYECKNUX BELIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMUA psAf. MeraH u dTaH —
IpOoCTEHIIne MPEJCTABUTENN AaJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUs] U TOpPEHUSs), HAXOXJEHUWE B TMPHUPOJIE, MOJyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHUM Psii. DTUIIEH U MPONMIECH —
OpocTeiline NpeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBONCTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U
NOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaues-1,3: cTpoeHue, BakHEHIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusauuu). [lonyyeHue CHHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKHUM psifl. ALIETUIIEH
— MPOCTEUIIMIA TNpPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XMMUYECKHE CBOMCTBA (peaklMK T'MAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
TOpeHus), MOJyYEeHUE U TPUMEHEHUE.

Apensl. benzoin: coctaB, cTpoeHue, QU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu raJJoreHUpOBaHMS U HUTPOBAHUS), MIOJyYEHUE U NPUMEHEHHe. Tonyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAyueHue u npumereHue. TOKCUYHOCTH
apeHoB. ['eHeTmueckas CBs3b MEXAY YIJIEBOAOPOJAAMH, INPHUHANICKAIIUMHU K
Pa3JINYHBIM KJIacCaM.

[IpupoHbIE WCTOYHHUKH YTIEBOAOPOJOB. IIpUpOaHBIA Ta3 W MOIYTHBIE
HeTsaubie ra3el. Hedts u e€ mpoucxoxaenue. CrocoObl mnepepabOTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalIUTUYeCKuil), mnuponu3. IIpoayKkTsl



nepepaboTku HepTH, UX MTPUMEHEHNE B MPOMBINIJICHHOCTH U B ObITY. KamMeHHBIN
yTOJIb ¥ IPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BELIECTB W MX IMPEBpAICHUI:
O3HaKOMJIEHME ¢ oOpa3laMu IUIacTMAcC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedpte» m  «VYromp», MOASIUPOBAHHUE  MOJIEKYJ  YIJICBOJOPOJAOB U
rajoreHONPON3BOJIHBIX, MTPOBEJCHNE NPAKTUYECKON pabOThl: MOJyYeHUE STUJICHA
Y U3y4YEHUE €TO CBOMCTB.

PacuéTnrble 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakiuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTAa pPEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIUH).

Kucaopoacoaep:xamue opraHu4ecKue coeJUHEHH s

[IpenenvHble OJHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHUE,
busnueckne W XUMHYECKHE CBOWCTBA (peakluu C AaKTUBHBIMH METAJJIaMHU,
rajoreHOBOJIOPOJIaMH, TOpPEHUE), NpUMEHEHHE. BoJIOpoJHbIE CBA3UM MEXKIY
MOJIEKYJIAMU CIUPTOB. JIeiCTBHE METAHOJIa U 3TAHOJIA HA OPTAHU3M YEIOBEKA.

MHOroaroMHble  CHHUPTHL. JTWJICHIJIUKOIAb W TJUILEPUH: CTPOCHHUE,
dbuznyeckrue W XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBHME CO IICJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAs peakiusi Ha MHOrOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra”usMm 4esioBeka. [[pumeHeHue rimuepuHa u STUJICHTIIUKOJIS.

®deHoN: CTpOCHHME MOJEKYJbl, (PU3NYECKHUe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [lpumenenue penona.

Anpnerupl U kemowuwvl. DopManbleruj, aleTalbJETHl: CTPOCHUE,
dbu3nueckne U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCICHUS U BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINN), IOJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeCiibHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHas H
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOWCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepudukanum), nojJydyeHue U NpuMeHEHUe.
CreapuHOBasi U OJICMHOBAsl KUCJIOTHl KaK MPEICTAaBUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBUE.

Cnoxuble 3GuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KucjiaoT. ['maposnus
cloxHbBIX 3¢upoB. Kupsbl. ['naponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb )KUPOB.

VYrneBonpl: cocTtaB, KiaccUUKaIMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosicaxapubl). ['oko3a — MpocTenii MOHOCaXapul: 0COOEHHOCTH CTPOEHUS
MOJICKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (B3aUMOJCUCTBHE C
ruapokcunom Menu(ll), oxkucinenne ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKJICHUE B TMPHUPOJIC, NMPUMEHEHUE,
ouosornueckast poiab. @orocunTe3. PpyKTo3a Kak U30Mep TIIHOKO3BI.

Kpaxman u nemnronosa kak nmpupoaHbeie noinuMepbl. CTpoeHue kpaxmana u
neuoiao3bl.  du3nyeckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).




DKCIEpUMEHTAIbHBIE METOJIbl M3y4YEeHUS BEUIECTB M HMX MPEBPALICHUNA:
IPOBE/ICHNE, HAOJIOJCHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJJHOATOMHBIX CHUPTOB (OKUCIECHHE 3TaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(ll), B3ammomeicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KUCIIOTHI.

PacuéTnrble 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakiuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIUH).

A30TcoziepKale OpraHnueckKue COeTMHEHMUS.

AMMHOKHCIIOTHI KaKk amMOTepHbIE OpraHnydeckue coeauHeHus. dusndeckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak nOpupoaHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAsT M TPETUYHAs CTPyKTypa OeNKoB. XHMHUYECKHE CBOMCTBA OECJIKOB:
TUAPOJIN3, ICHATypallusl, KAYeCTBEHHBIE PEaKIIUK Ha OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEIIECTB W MX IPEBpaIlCHUI:
HaOJII0/ICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalys OeIKOB MpHU
HarpeBaHUM, IBETHbIC PEaKIUU OEIKOB.

BbicokoMoJieKy IsipHbIe COeTUHEHH S

OCHOBHbBIE MOHSTUS XUMUH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSASI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUs BELIECTB W MX IMPEBpAILCHUI:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAce,
Kay4yKOB.

MexnpeaMeTHbIe CB3U.

Peanuzanusi MeXNpeIMETHBIX CBS3EH MPU M3YUYECHUH OPTaHUYECKON XUMHU B
10 kjmacce  OCYHIIECTBISICTCS ~ 4Ye€pe3  HUCIOJb30BaHUE  Kak  OOImMX
€CTECTBEHHO-HAYYHBIX TMOHATUN, TaK W TMOHATUN, SBISIOUIUXCS CUCTEMHBIMU IS
OTJIETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01Ire ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBJICHUE, HAYYHBIN (DaKT, rUmoTesa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KiacCu(PUKalus, MePpUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTepusi, DJHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIeKya,
SHEPreTUYECKUN YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (GU3UYECKHUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTOoCUHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, >KHPHI,
(bepMeHTHI).



I'eorpadus: MuHEpansbl, TOPHBIC MOPOJBI, IMOJE3HBIE NCKOMAeMbIE, TOILIMBO,
pECYpCHI.

TexHosorusl: MNHUIIEBBIE MPOAYKTH, OCHOBBI PAIMOHAILHOIO IHTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MaTEPHUAIIbI U3
HMCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbBI XUMHMH

XUMUYECKH 3aeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEpPreTUuecKue ypoBHH, MOJAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss dJIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. Cs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cUCTEMBI
xuMmudeckux 3neMeHToB Jl. M. MeHaeneeBa ¢ COBPEMEHHOM TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWMCTB XUMHUUYECKHX 3JJIEMEHTOB H
00pa3yeMbIX MMHU TPOCTHIX M CIOXKHBIX BEIIECTB MO TPYyIINaM U MEPUOJaM.
3HaYCHHE NEPUOIUUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKash CBs3b. BHAbl XWMHYECKON CBSI3U
(koBaJIeHTHasl HEMOJsIpHas W TMOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHuUs KOBAQJICHTHOM XUMHUYECKOM CBSI3U (oOMeHHBIH U
JIOHOPHO-AKIIEIITOPHBIHN ). Bonoponnas CBSI3b. BaneHTHOCTB.
DIIEeKTPOOTpULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BeleCTBA. THUIBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOWVCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsiTne 0 mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCMHECHUM. Howmenknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BENIECTB,
MPUHAICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas — peakuusa. Kiaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHMYECKOM M OpPraHWYECKON XHWMHHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U IPEBPALLECHUS SJHEPTUM IIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiu, e€ 3aBUCUMOCTh OT paznu4HbIX (paxTopoB. OOpaTUMBbIE
peakunu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

DNeKTpoauTUIecKas aucconuanus. CuiabHbIe U ciaadbie deKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPpAJIbHAs, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAIbHBIE METO/bl HM3YyYEHUS BEHIECTB M HX MPEBPAIICHUMN:
nemoHcTpauus Tabnun «llepuonnueckas cucreMa xuMuueckux sneMeHtoB [l. .



MenneneeBay, M3y4eHHE MOJIENICH KPUCTAUIMYCCKHX PEIIETOK, HAOJIOJACHUE H
OTMCAaHUE JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUU KaTaanu3aTopa, ONMPEACICHUE CPEIbl PACTBOPOB BEIICCTB
C TIOMOINBIO YHUBEPCATBHOIO HWHAWKATOpPA, PpEaKIMHu HOHHOTO OOMEHa),
MPOBEICHUE MTPaKTHUYECKON paboThl «BiusHre pa3nudHbIX (HaKTOPOB HA CKOPOCTh
XAMHAYECKOU PEAKIIUNY.

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHUAM XUMHUYECKMX pEAaKIMHA, B TOM YHCIE
TEPMOXUMHUYECKHE PaCU€Thl, Pacu€Thl C HCIOJIB30BAHUEM IIOHSATHUS «MAacCOBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckas xumus

Hemeranner. Ilonoxxenne HemerayuioB B Ilepuoguueckont  cucreme
xuMudeckux saeMeHToB [[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nYecKrue CBOMCTBA HEMETAIIOB. AJIIOTPONHUS HEMETAIOB (HAa MpuUMeEpe
KHCIIOpPOJIa, cephl, hochopa U yriaepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIITMX HEMETAUIOB (TajJoreHOB, CEphl, a30Ta,
dbochopa, yraepoma M KpPEeMHHS) M HMX  COCAMHEHHMH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI ).

[IpyuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenne meraisioB B llepuoanueckoit cucteMe XMMHUYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJICKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mme ¢uzndeckue cpoiicTBa MeTaioB. CIUiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAPSHKEHUI METaJIOB.

XHWMHUYECKHE CBOMCTBA BaXKHEHINMX METAJUIOB (HATPHUH, KW, KaJIbIUH,
MarHui, aTlOMUHMM, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mme crocoObl MOoTydeHUs MeTaioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYE€HHUsI BEIIECTB M UX IPEBPAICHUN:
M3y4YeHHE KOJUIEKIMH «MeTalsibl U CIUIaBb», 00pa3llOB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HAOJI0OJICHUE U OINUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKI[M1 Ha KATHOHBI METAJIJIOB).

Pacuérnrle 3agaun.

Pacuérel mMaccel BemiecTBa Wi 00bEMa ra30B IO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
pacué€Thl Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEIIECTB UMEET ITPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecCIIeUCHHH 3KOJOTHYECKOM, YHEPreTHUYCCKON W IMHIIEBOM
0€30MMacHOCTH, Pa3BUTUM MeAUIUHBL. [IOHATHE O HAy4YHBIX METOJaX MO3HAHUS
BEIIECTB U XMMHYECKUX PEAKIUM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIAX [POMBIILICHHOTO
MOJYy4YEeHHUS BAXKHEHIINX BEIIECTB.



YemoBek B MHUpPE BEHIECTB W MAaTE€PHATIOB: BAXKHEUIIUE CTPOUTEIbHBIE
MaTepUaIbl, KOHCTPYKIIMOHHBIE MATE€pUAIbl, KpacKd, CTEKJIO, KEpaMHKa,
MaTepuaJibl ISl JJEKTPOHUKHA, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIBHBIE
yI00peHUS.

XuMHsT W 3J0pOBbE YEJIOBEKA: IpaBHiia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IIperapaToB, MpaBuja 0€30MMacCHOTO MCIIOJIb30BaHUS MPENapaToB OBITOBOM XHMMUH
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanmzanust  MeXINpeAMETHBIX  CBS3ed MpU  M3y4YCHUH  OOmer U
HEOpraHu4eckol XumMuu B 11 Kiacce oCyIIEeCTBIISIETCA YE€pe3 MCIIOIb30BAHUE KakK
OOIMX EeCTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHSATUM, SBIISIONTAXCS
CUCTEMHBIMHU JJISI OTJEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIE TIOHATHS: HAay4dHBIM (pakT, THIIOTE3a, 3aKOH,
TEOpHs, aHali3, CHHTE3, KIacCH(pUKAIUI, IEePUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3nKa: MaTepusi, SHEPrUsi, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKHUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTh.

buonorusi:  kjeTka, opraHu3M, OKocucTeMa, Ouocdepa, Makpo- Hu
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOPHBIE MOPOJBI, MMOJE3HbIE MCKOMAeMbIE, TOILIUBO,
pECYpPCHBIL.

TexXHOJIOTHS: XUMUYECKasT MPOMBIIUIEHHOCTh, METaJUTypTusi, MPOU3BOACTBO
CTPOUTENBHBIX MATEPHUAIOB, CEIBCKOXO35IMCTBEHHOE ITPOU3BOJICTBO, ITHIIEBAS
IPOMBINIJICHHOCTh,  (hapMarieBTUYECKass  IPOMBIINIJICHHOCTh,  ITPOM3BOJICTBO
KOCMETUYECKUX TMPENapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€PHUAIIOB,
3JIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4JaroImMUMHUCI MpOorpaMM cpeaHero oOmiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeJIMETHbIM M MpeaAMETHhIM). HaydHo-MeToauyeckol OCHOBOM st
pa3paboOTKH TJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IMPOTrpaMM CpeIaHEro oOIero
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B coOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XHUMHs» Ha YpPOBHE CPEIHETO
o01ero oO0pa3oBaHuUs BBIJICICHBI CIACAYIOITNE COCTABIISIOIIHUE:

OCO3HaHWE OOYYAIOIIMMHCS POCCUUCKOW TPAKIAHCKOW HWIESHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEICHUIO;

HaJIU4Yue MOTUBAIIMU K 00YUEHHIO;

L[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMUYHOCTU HA OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIMi 0a30BOM HAYKH XUMUU,

TOTOBHOCTh M CIOCOOHOCTh OOYy4YaroOlIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU I€JI0CTHOM
CHUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIM4YKe MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE IJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMera «XHUMHS» HOCTUTalOTCA B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIEecTBa, MPHUHITHIMH B OOIIECTBE
HOpMaMKd W  TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4aromuxcs.

JIngyHOCTHBIE pE3yibTaThl OCBOEHHUS TNpeAMETa «XHUMHS» OTPAKAIOT
c(hOPMUPOBAHHOCTh OIBITA [MO3HABATEIIPHOM M TPAKTUUECKON JesTeIbHOCTH
00yJaromuXxcs Mo peaau3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTu:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBaKECHHS K 3aKOHY U ITPABOIOPSIKY;

NpEACTAaBICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX TIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YUYEOHOU JAEATEILHOCTH;



2) NaTPUOTUYECKOTO BOCTIUTAHMS

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCUYECTBECHHON XUMUMH;

YBOXKEHHSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
NPUMEHEHUS! XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKU €CTh Pe3yJbTar
JUTUTEIBHBIX ~ HAOJNIOJACHUN, KPOIMOTIUBBIX  HAKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPyAa YUYEHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU U TMOCIEAYIONIIEM
aHanu3e MHPOpPMALUU O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOU
XUMUY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CITIOCOOHOCTH OLIEHUBATh CUTYyallud, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJEHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUM ITHUX
MOCTYTIKOB;

4) dpopmMupoBaHHs KyJbTYPHI 310POBbS:

NMOHUMAHMS [IEHHOCTEM 3JI0poBOrOo M Oe3omacHOro oOpasza KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3myeckomy u
IICUXUYECKOMY 30POBBIO;

coOyroficHUsT TpaBwil 0€30MacHOTO OOpaIlleHWs C BellecCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHMMAHHUSI LEHHOCTH TNpPaBUJl HHIUBUIAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFOICH;

OCO3HAHHUS TOCJICICTBUN W HENPUSITUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUs
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YyueOHO-HCCIIEA0BATEIhCKOM
NEeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JpPYrUX BHUAAX
NeATEeIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PEHICHUH MPAKTUYECKUX 33734
COILIMAJIbHON HAIpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUCHHUIO Mpodeccruil pa3auyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYyaJIbHOW TpPaeKTOPUU
oOpa3zoBaHus, Oymymieli mnpodeccMu W peann3alid COOCTBEHHBIX >KH3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEM 00111eCTBAa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:



HKOJIOTHYECKHU I1eJIeCOO0pPA3HOr0 OTHOIIEHUS K TPHUPOJAC, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHMS TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpOoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE NPUPOJTHON U COUUAIBHOM CPENBI;

OCO3HAaHMUSI HEOOXOJAMUMOCTH HCIOJIb30BAHUS JIOCTIXKCHUN XUMUU IS
pELIEHUS BOMPOCOB PAMOHAIIBHOTO MPUPOIONIOIB30BAHMS;

AKTUBHOTO HENPHUATUS JECUCTBUM, MPUHOCIIIMX BPEI  OKPYkKaroIIEeH
NPUPOJIHON Ccpejie, YMEHHsS MPOTHO3UPOBATh HEOJArOoMpUsITHBIE HKOJOTHUUYECKHE
MOCJIEACTBUA MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJMYUsl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTUYECKOU HaIlpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLMAIBHOU
MPAKTUKE, CIOCOOHOCTH H YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTHUU
xemodoounu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NMOHUMAHUS CHeUUKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMUPOBAaHUU PAIMOHAIBHOTO HAYyYHOTO MBIIUJIECHUS, CO3JaHUM IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOJbI U UYeJOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOJieM COXpaHEHUs
PUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHH JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ T'yMaHMCTUYECKOM HAIIPAaBJICHHOCTH W BaXXHOU pPOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUaTbLHON KYJIBTYPBI, PEIICHUN TIO0AIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOW, MUIIEBON U
AKOJIOTUYECKON OE30MacHOCTH, B PA3BUTHH MEIUITUHBI, OOCCIICYCHUH YCIOBUN
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHON KHU3HM KaXKIOro YJieHa
0OIIIEeCTBA;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTH HCMOJIb30BaTh
noJiyyaeMble 3HAHUS JJIsl aHAJu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa u
POUCXOSAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCS JAaHHBIX C IEJbI0 MOJTYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENFHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

VHTEpPECA K MO3HAHUIO U UCCIIEI0OBATENIbCKOU JIESITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHHM C )KU3HEHHBIMHU MOTPEOHOCTIAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B paziuyHbIX chepax npodhecCHoHATbHOM
NEATETbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJibTaThl OCBOCHHS YU4E€OHOIo mnpeaMera «XuMus» Ha
YPOBHE CpeaHero o61ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIEC In:| dbopmupoBaHus MHPOBO33PEHUS 00yUarommXxcs
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIus, sIBJICHUE,
polecc, CUCTeMa, HayYHbId (akT, MPUHIUI, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHne, HAOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIe Y4eOHbIEC NeWCTBUs (MO3HABATEIbHBIE, KOMMYHUKATHBHbIE,

pEryJISITUBHBIE), 00ecIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATLHON KOMIIETEHITUN 00yJaronInXcs;
CIIOCOOHOCTD oOyuarommxcs UCITOJI30BATh OCBOCHHBIC

MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEpPCAIbHBIC ydcOHBIC
JICVUCTBUS B IMO3HABATEIBHOM U COIUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCATLHBIMU
y4eOHBIMM  IIO3HABAaTEIbHBIMM, KOMMYHHUKATHBHBIMH W  PETyJISTHBHBIMH
JICICTBUSIMU.

OBiagenue YHUBEPCAJIbHbIMHU Y4eOHbIMH Mo3HABATEJIbHBIMU
AeHCTBUSIMM:

1) 6a30Bble JJOrUYeCKHeE IeHCTBUS:

CaMOCTOSITeIbHO  (popMysupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNEATh 1ICJIM JIEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCHUTD PE3YJIbTaThl ACSITEIbHOCTH C ITIOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBLICJISITh XapPaKTEPHbIC MPU3HAKUA TMOHSATHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS Il OOBSICHEHHUS OTACIbHBIX (DAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKLINM;

YCTAHABIUBAaTh IPUYUHHO-CIEJICTBEHHBIE CBS3M MEXKIAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOHTH JIOTHYECKHUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHBHBIC, IIO
AQHAJIOTMH), BBISABISTH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIbI M 3aKJIFOUCHUS,

MIPUMEHSATh B MPOLIECCE MO3HAHMS, UCIIOJIb3YEMbIC B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIC) MOJEIH, IIPEOOPA30BLIBATH MOJICTbHBIC MPEACTABICHUS — XUMUYECKUM
3HaK (CHUMBOJI) DJJIEMEHTa, XHUMHU4Yeckass ¢Gopmylia, ypaBHEHUE XUMHUYECKOU
peaKkiuy — TPU PEHICHUH YYEeOHBIX IMO3HABATEIBbHBIX M MPAKTHUUYECKHX 3ajad,
IIPUMEHATh HAa3BaHHBIC MOJICJIbHBIC MPEACTABICHUS JIJISI BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUSA:



BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKuunii;

(hOopMyIMpPOBATH METN U 33a/1a4U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITENBHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (DOPMUPOBAHUS TUMOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJIETh HABBIKAMHU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HaOMIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (PopMyIHpOBaTh
0000111eHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOM
NESTEbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METO/IOB [TO3HAHHS.

3) pabora ¢ unpopmanueii:

OPUEHTUPOBATHCS B Pa3IUYHbBIX HMCTOYHUKAX uHopManu
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocobusi, pecypcol MHTEpHETA), aHATM3UPOBaTh UHGOPMAIIUIO PA3IMYHBIX BUJIOB
u GopM TpeACTaBICHUS, KPUTUYECKH OILICHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
otbope wuHDOpMAIIUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT KCHOIB30BaHMUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIFHO  BHIOWpaTh  ONTUMAJIbHYIO  (OpMY  MPEACTaBICHUS
uHpopMmanuu (cxemsl, rpaduKu, AUArpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIe ((U3nUecKkue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CMUMBOJHUYECKHE CpEICTBA
HaIJISIAHOCTH.

OBJaieHne yHMBEPCAJTbHBIMM KOMMYHHMKATHUBHBIMH J1€iCTBUAMMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOM TeMbl B XOJIe AUAJIOra U/ Win
JUCKYCCUHU,  BBICKa3bIBaTh W€, (GOPMYJIUPOBATH CBOM  TMPEIIOKEHUS
OTHOCHUTEIBHO BBIMIOJIHEHUS MTPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEN pe3yJIbTaTOB MO3HABATEIBHON JIE€SATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJTHEHUHU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKOW padOThl MO HCCIIEJOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, Pean3alli y4eOHOro MpoeKTa U (POpMyJTUPOBATH BHIBOJIbI
M0 pe3yibTaraM NPOBEIEHHBIX HCCIEAOBAHUN MYyTEM COIJIACOBAHUS IMO3UIUAN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.



OBJaieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISITH CBOIO I[TO3HABATEIbHYIO
NEATEeNIbHOCTh, Ompeensis €€ [enau W 3ajladyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpEAjiaraéMblii aJiropuT™M JACHCTBUM mpu
BBITIOJTHEHUM Y4YEOHBIX U HCCIIEIOBATENIbCKUX 3ajJady, BbIOMpaTh Haubosee
3 PeKkTUBHBIN CcHOCO0 HMX pEIICHUS ¢ Y4YETOM TMOJYUYEHUsS] HOBBIX 3HAHUU O
BEILIECTBAX M XUMUYECKUX PEAKITUX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CAMOOLICHKH.

IHPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOEHMSI Kypca «OpraHuueckas XUMUSI»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBICHUU
npuposibl, B  (OPMUPOBAHMM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsI pEIICHHs TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO U IPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKas
CBS3b, CTPYKTypHasi popmyna (pa3BEpHYTass W COKpaII€HHAs), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM O0O0BEM, YIJEPOJHBIN CKeleT, (yHKIIMOHANbHAS TPYIIIa,
paluKall, U30MEPUS, U30MEPBI, TOMOJIOTHYECKUN PSJI, TOMOJIOTH, YTJIEBOAOPO/IBI,
KUCJIOPOJI M a30TCOAEpPKAIME COCIUHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $A3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHMS,
JIeXKaIllMe B OCHOBE TMOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XHWMHUYECKUX
SBJICHUH, (DAKTOIOTHYECKUE CBEACHUS O CBOWMCTBax, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOJIb30BAHUM Ba)XXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
NPaKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHaBIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATHUS IPHU
ONMCAHUU COCTAaBAa, CTPOCHUS U NMPEBPALICHUN OPTAHUYECKUX COCIUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyll OpraHMYeCcKMX BEIIECTB W YpPaBHCHUN XUMHUECKUX PEaKIuH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHUX BEIIECTB I WJUIKOCTPALMUA UX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,



c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMICKHOCTh U3YUCHHBIX
OpPraHMYeCKUX BEIIECTB [0 HUX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yriaeBOJOpOAbI, KHUCIOPOI M a30TCOAepIKallue
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb HMM Ha3BaHUS MO
cucrematnuecko HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpUBHUAIBLHbBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULepUuH, (peHois, GopManbaerus, aneraibJIeruj, MypaBbUHas
KHUCIIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBASI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, KpaxMal, IeJUTI0103a, TIUIKH);

c(OPMHUPOBAHHOCTh YMEHUSI OMNPENCISATh BHUABl XUMHUYECKON CBSI3UM B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOXKEHHUS TEOPUU CTPOCHUS
opranunveckux BemectB A. M. bBytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOPMHUPOBAHHOCTh  yMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nYecKre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWJIEH, MPOIMJIEH, AlleTHJIEH,
oyranuen-1,3, metwnOyraguen-1,3, OEH30J, METAaHOJ, ATaHOJ], ATUJICHIJIUKOJb,
TIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, 1[eJUTI0J103a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBA3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Coipbs (He(pTh, TPUPOAHBIM Ta3, Yyrojib), CHOCOOBI HX TNEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTA
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJMWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUs, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SBICHUHN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYJIOBAaHMEM, a TAaKXKE TMpaBWIa OOpaIieHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITTOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOIHATh XUMHUYECKUM
AKCHEPUMEHT (IIPEBpaIlEHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, NTOJTyYEHUE
STUJIEHA M U3Yy4YEHHE €ro CBOWMCTB, KA4Y€CTBEHHbIC pEAKIUU OPraHUuYECKHUX
BELIECTB, JCHATypalusi OEJKOB MpPU HArpeBaHWM, I[BETHBIE pEaKIMU OEJIKOB) B



COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH O€30MAaCHOCTH TIpH OOpaIlleHU:u C
BEIIECTBAMH U J1AOOPATOPHBIM OOOPYJOBaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIMX
peakiuii u (GopMyJIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUYECKU AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl M3 pPa3HbIX MCTOYHUKOB (CpPEICTBA MacCOBOM
uHpopmaiuu, aTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIIOJATh  MpaBWJIa  JKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpPaHEHHUSI CBOETO 3/0POBbS M OKpYXKAlOLIEeW MPUPOIHON Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAICHUS WX BPEIHOIO0 BO3JAEHUCTBUSI HAa OPraHU3M
YEJI0BEKA;

JUIsl 0OYYaronuXxcsi ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBBSI: YMEHUE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUUYECKUX SIBJICHUI;

JUISL CJIETBIX M CIIA0OBUASIIMX OOYYaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpains nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUA Kypca «OOmmass u HeopraHU4ecKas
XUMUSD OTPaxKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHUMHU B TIO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUU MBINUICHWS W KYJbTYpPhl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIlIeHUs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOJIHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKHM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA 0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XMMUUYECKAs CBS3b
(KOBaJIEHTHAsl, MOHHAS, METAJUINYECKAas, BOJOPOJIHAS ), KPUCTAJUIMYECKAsl PEIIETKA,
TUNBl ~XUMHUYECKUX  PEAKUUMA, pacTBOp, IJEKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJINTUYECKON Jucconuanuu, nepuoandyeckur 3akoH [[. M. Menneneena,
3aKOH COXPAHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUN S3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAlllMe B OCHOBE IMOHUMAHHS MPUUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,



COCTaBe, MOJIYYEeHUH M 0€30MacHOM HMCIIOJb30BAHUH BAKHEHIITNX HEOPTaHUICCKHUX
BCILICCTB B OBITY U MPAKTUICCKOU JICITCIIBHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHMH BBISBISATH XapaKTePHBIC IIPU3HAKH ITOHSITHM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS HPHU
OIMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHusi (OpMyJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaKIUH,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BeIIEeCTB (yrapHblii Ta3, YIJICEKUCIBIM Ta3, aMMHakK, TaméHas
W3BECTh, HETaIlIEHAsl U3BECTh, MUTHEBAS COJIA, IUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OMPEICIATh BAJICHTHOCTh U CTEIICHb OKUCJICHUS
XAMUYECKUX BJIEMEHTOB B COCAUHEHUSX PAa3JIMYHOTO COCTABA, BHUJ XUMHYECKOU
cBs3M (KOBaJIEHTHAs, MOHHAs, METAJJINUECKas, BOJIOPOAHAs) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYyJspHasl,
MOHHAsA, METAJJIMYECKas), XapaKTep Cpebl B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUHI YCTaHaBJIUBATh MIPUHAJJIC)KHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNPEACIIEHHOMY KiacCy/TpyIre
COeMHEHUN (MPOCThIE BEIIECTBA — METAJILI U HEMETAJUIbl, OKCUIbl, OCHOBAHU,
KHUCJIOTHI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI MEPUOIUUYECKOro 3akoHa [l.
N. MenpeneeBa u 1eMOHCTPUPOBATh €TI0 CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEILHYIO
U IIPOTHOCTUYECKYIO (DYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX »dJieMeHTOB 1-4 mnepuonoB Ilepuoandeckoir CUCTEMBI
xumuueckux osiaemeHtoB JI. W. MengeneeBa, ucnonb3yss MNOHATHS «S-, P-,
d-snexTpoHHBIC opOuTtanmy, «IHEPreTUUYECKHUE YPOBHI, 0OBSACHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
10 mepuojiam U rpynmnam Ileproandeckon CUCTEMbI XUMUYECKHUX deMeHTOB /J[. 1.
Menpeneena,

c(OpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepus3oBaTh (OMHCHIBaTh)  OOLIUE
XMMHUYECKUE CBOWMCTBA HEOPraHWYECKUX  BEIIECTB  pPa3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3UM MEXIY HEOPTraHMYECKUMHU
BEIIIECTBAMU C MOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCH(HUIIMPOBATh XUMHUUYECKUE PEAKIUHU II0
pPa3IMYHBIM TpU3HAKaM (YHUCIYy W COCTABY pEarupyrolldx BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIIEHEH OKHCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKIMM, YYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMCHHI COCTABJIATH yPAaBHCHHS PEAKIUHA Pa3IMIHBIX
TUIIOB, TMOJIHBIE U COKPAIIEHHBIC YPaBHEHUS PEAKIIUM HOHHOTO OOMEHa, yUUThIBAs
YCJIOBUS, IPU KOTOPBIX 3T PEAKIIMHA UIYT 0 KOHIIA;

c(hOPMUPOBAHHOCTh yYMEHUM TPOBOJUTH PEAKIUHU, MOJATBEPIKIAIOIINE
Ka4€CTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEUIECTB, PACIIO3HABATH



ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BELLECTB;

c(hOpMHPOBAHHOCTH YMEHHUI pacKpbIBaTh CYIIHOCTb
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOI0 0aaHca 3TUX pPeaKIuil;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3InyHbIX (AKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOI'0 PaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BATh XHMHUYECKHE IMPOIIECCHI,
JeKalllie B OCHOBE MPOMBINIJIEHHOTO MOJIYYeHHUs] CEPHOUM KHUCIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OONMX HAyYHBIX MPUHIUINAX U
IKOJIOTHYECKUX MPOOIIeMaX XMMHUYECKOTO MIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BaHUEM
TIOHATHUSL «MaccoBasi JOJS BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIECHUN Ta30B
IPY XUMHYECKUX PEaKIINSIX, MAcChl BEIIECTBA WM 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIUMX B PEaKUUU
BELIECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEILIECTB, MPEBPAICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyJ0l 1 nabopaTOpHbIM OOOPYJOBaHUEM, a TaKXKe IMpaBWiIa OOpalleHUs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUUSMH MO BBITOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW ITUIAHUPOBATH U BBIMIONHATH XUMHYECKUIN
HKCHEPUMEHT (pa3yloKEHUE MEPOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpEeNeNICHUEe CpeAbl pPacTBOPOB BEHIECTB C IMOMOIIbIO YHHBEPCAIBLHOIO
WHNKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUH,
peakuy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEAKIMU Ha Cyib(par-, kapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTANbHBIX 3a/Jad MO
TeMam «Metaiby U «HeMmetanb») B COOTBETCTBUM C MpaBWIaMU TEXHUKH
0€30MacHOCTH MPHU OOpAILEHUHU C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3yJbTaThl XMMHUYECKOrO OKCIEpuMeHTa B (opMe 3amucu
YPaBHEHHM COOTBETCTBYIOIIUX PEAKIM W (POpMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpPMAIMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOM
KOMMYyHUKanuu, UHTepHEeT U ApyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
IIEJIeCO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBON JEATEIHHOCTH B IEIAX
COXpaHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOIHOM Cpeibl, OCO3HABATh
OTMAaCHOCTh BO3/ICHCTBUS HAa KUBbIC OPraHU3MbI OMPEACIEHHBIX BEIIECTB, MIOHUMAs
cmbicn nokazatens [IJIK, mosicHITh Ha mOpumepax CrnocoObl YMEHBIICHUS U
NpeAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OpTraHU3M YEJIOBEKA;



JUIS OOYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 37[0POBBS: YMECHHE
IPUMCHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX II03HAHUS BEIICCTB U
XAMUYECKUX SIBIICHHIA;

JJI  CHeMBbIX W CAA0OBHAAIIMX OOYYarOIIUXCS: YMEHHE MCIIOJIb30BaTh
penbepHO-TOUCUHYIO cUCTeMy oOo3HaueHuit JI. bpaiins ais 3anucu XUMHUYECKHUX

dhopmy.
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3.1 Cnuptel. ®enon 3
AJLnerunel.
39 KapGoHoBsie 7
KHUCJIOTHI. CIIOKHBIE
3¢hupsI
33 Yrnesoasl 3 1
Hroro no pazaeny 13
Pasnen 4. A3oTcoaepxainne opraHudecKne coeIMHeHus1
AMUHBL.
4.1 AMUHOKHCIIOTHI. 3
benku
Hroro no pazaeny 3
Pazgen S. BbicokoMoJieKy/JIsSIpHbIE COeIUHECHUSA
51 [Tmactmaccel. 2
Kayuykn. Bonokna
Hroro no pazneny 2
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11 KITACC

KoaunuecTBO 4acoB

HaumenoBanue
Ppa3aesoB U TeM

n/n Bcero

NPOrpaMMmblI

Pa3znen 1. TeopeTnueckne 0CHOBBI XUMUM

CrpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH
u Ilepuonudeckas
CHCTEMa XMMHYSCKHX
anemeHToB /1. .

1.1

Mennaeneena
CtpoeHue BelecTna.
1.2 MHoroo6pasue
BEILIECTB
1.3 XUMHUYECKUE peaKIuu

Hroro no pazneny
Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Meranibl

2.2 Hemertamnbl

CBs13b HEOPraHUYECKUX
2.3 Y OPTaHUYECKHUX
BEIIIECTB

Hroro no pazneny
Pa3gen 3. XuMus u :Ku3HbL

3.1 XUMUS U )KU3Hb

Uroro no pazaeny

13

17

KonrTpoasubie IIpakTnueckue

DJIeKTPOHHBbIE
(uudposbie)
oOpa3oBaTe/ibHbIE
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

Tema ypoka

[IpenmeT opraHnuecKkor XuMuH, e€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHHE

Teopus cTpoeHUsI OpraHUYECKUX
coenunenuniit A. M. bBytnepoBa, e€ OCHOBHBIE
MOJIOKEHUS

[IpencraBnenue o KiaccuPpuKauu
OopraHMueckux Bemects. HomeHnknarypa
(cuctemaruyeckasi) U TpUBHAJIbHbIE
Ha3BaHUS OPraHUYECKHX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHM psJT

MertaH u 3TaH — NpocTeuIre
MPEICTABUTENH AJTKAHOB

AJKEHBI: cOCTaB U CTPOCHHC, CBOMMCTBa

OTUiEH U NPONUIEH — IpocTeiine
IIPEICTABUTENIN AJIKCHOB

[Ipaktrueckas padora Ne 1. «Ilomydenne
STUJICHA U U3YYEHHE €TO CBOMCTBY

Ankanuensl. byranuen-1,3 u

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHBIE

nudposbie
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MetunoyTtanuen-1,3. [Momyduenue
CUHTETUYECKOI0 KayyyKa U pE3UHBI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PAll. ALIETHIEH —
MPOCTEUILINI NPEICTAaBUTEIb AIIKUHOB

Brruncnenus no ypaBHEHHIO XUMUYECKOM
peakuuu

Apenbl: 6eH301 ¥ TOyoll. TOKCHYHOCTh
apeHoB

I'eneTnueckas CBsI3b yIJIEBOJIOPOAOB,
MPUHAJICKAINX K Pa3IMYHBIM Kjlaccam

[IpupoaHbIe HICTOYHHUKH YTIIEBOAOPOIOB:
TIPUPOJIHBIN ra3 U MOIMyTHBIC HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepadoTKu

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN a3 U MOy THBIC HEPTIHBIC Ta3bl,
He(DTh U MPOIYKTHI €€ epepaboTKu

KontponbHas paboTa no pazaeny
«YTIIeBOIOPOIBI»

[IpenenpHBIC OAHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHoJI. BoopoaHas cBs3b

MHOroaToMHbI€ CIIUPTHL: STWICHITITUKOIb U
[JIMLEPHUH

@DeHOII: CTPOCHUE MOJIEKYJIbI, (PU3NIECKHE U
XMMHUYECKHE CBOHCTBA, TPUMEHEHHUE

Anpaerupl: GopMabICTHI U alleTATbICT U/,
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AneroH

OaHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOTBI: MypaBbUHAS U YKCYCHAs

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBD»

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHhI, KaK
MMpCeACTAaBUTCIIN BBICIINUX Kap6OHOBI>IX KHCJIOT

MpbLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEeE JeHCTBHE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHEIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

XKupsl: ruaponus, npuMeHeHue,
OuoJI0rMYecKast poJib JKUPOB

VYrneBoasl: cocTa, Kiaccudukanus.
Baxxneime npeacTaBuTenu: TIII0K03a,
¢bpykTo3a, caxaposa

Kpaxman u nemntono3a kak mpupoIHbIe
TTOJTUMEPBI

KonTponpHas pabora no pazaeny
«Kucnopoacoaepxamue opraHndecKue
COCTMHECHUS

AMMHBI: METHJIAMHUH W aHWJINH

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
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OpraHuYeCcKHe COCAMHEHHS, UX
ouosiornyeckoe 3HaueHue. Ilermrruasl

benku kak npupoiHbIe
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

32

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN

33

OcHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
[TnacTmaccsl, kKayuyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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Ne
n/n

Tema ypoka

XHUMUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIysi aTOMOB

[Tepuonnueckuii 3akoH u [leprnoanueckas
cHCTeMa XUMHUUYeCKux 3jiemeHToB . 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEN CTPOCHUSA aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX DIJIEMEHTOB U UX COSTUHEHUH 10
rpyInmnam u nepuojaM. 3Ha4eHUe
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI
XUMHU4YECKUX 31eMeHToB J[.M. MeHaeneeBa B
pa3BUTHH HAYKH

Crtpoenue BeriecTBa. XuMHUYECKasl CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM
cBs3u. BogopoaHas cBsi3b

BasieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucneHus. BemecTsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOT'O
CTPOCHHUS

Ilousrue o AUCIICPCHBIX CUCTEMAX. Hctunabie
1 KOJUIOMIHBIC paCTBOPLI. MaccoBas 1o
BCIICCTBA B paCTBOPEC

Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHWYEeCKUX coeuHeHUM. [ eHeTnueckas
CBSI3b HEOPTaHMYECKHUX BEMIECTB, PA3JIMYHBIX
KJIaCCOB

11 KITACC

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41aa8¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

10

11

12

13

14

15

16

17

Knaccudukanmst XuMuueckux peakiui B
HEOPraHWYECKON U OPraHUYECKON XUMHUH.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEeBpaICHUS SHEPTUH TTPU
XUMHYECKHUX PEAKIUAX

Ckopocts peakiun. O0paTuMbIe peakiuu.
XUMHUYECKOE paBHOBECUE

[Tpaktuueckas pabora Ne 1. «BausHue
pa3iaNyuHbIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON peaKnum»

DJIeKTpoJIUTHYECKast auccoruanus. [lonstue
0 BojopoHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomena. I'uapoinus
OPraHUYECKUX U HEOPTaHUYECKUX BEUIECTB

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIEC PEAKIIUH.
[TonsiTrie 006 AMEKTPOIIN3€E PACIIIaBOB U
pacTBOPOB COJIEH

KontpomnbHas padora 1mo pasaery
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHUN))

Meramnsl, ux nonoxenue B [leprnoanaeckoit
CUCTEME XUMUYECKUX 1eMeHTOoB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aromoB. O0mue hpu3ndecKrue CBOMCTBa
METaJIJIOB

CrnaBel METaJIIOB. DJIEKTPOXUMUYECKHUH P
HaIPSHKEHUN METaJUIOB

XUMHWYECKHUE CBOMCTBA BAXKHENUIITUX METAIJIOB
(HaTpuii, KaJIUi, KaJIbLIUI, MarHuu,
AJTIOMHUHHI ) U UX COCTMHCHUMA

XHUMHUYECKHE CBOMCTBA XpoMa, MEIU U UX
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COEeIMHEHUN

XnUMHYecKre CBOMCTBA IMHKA, JKeJe3a U UX
COeJUHEHUN

[TpakTuueckas pabora Ne 2. "Penienue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeEME
«Meramnsn"

Hewmerannsl, ux nonoxxenue B [leprnoanueckon

CHUCTEMEC XUMHNYCCKHX 3JICMCHTOB ]_I .

MemnneneeBa 1 0COOEHHOCTH CTPOCHUS AaTOMOB

dusnveckue CBOWCTBA HEMETAILIOB.
AJIIOTpOIUS HEMETAIIOB (Ha MpUMepe
KHCII0poJ1a, cephl, (hocdopa u yriepoaa)

XUMHUYECKUE CBOMCTBA rajOT€HOB, CEPBI U UX
COEIMHEHUN

XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa 1 X
COeIUHEHNN

XHUMHYECKHE CBOMCTBA yIJIEpO1a, KPEMHHUS U
UX COENUHEHNN

[IpuMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COeIUHEHUN

O0001eHre 1 cUCTEMATU3ALMS 3HAHUHN 110
Teme «HemeTanney. Berauciaenus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuaeckas pabora Ne 3. «Pemienue
AKCTIEPUMEHTAJIBHBIX 33724 110 TEME
"Hemertansi'"»

https://m.edsoo.ru/7f41aa8c
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KoHTpoisbHas paboTa mo TeMaM «MeTaibh 1
«HemeTtayuieD)

HeOpFaHI/ILIGCI(I/Ie N OPraHN4YCCKUEC KUCIOTHI.
HeOpFaHI/I‘{eCKI/Ie H OPraHu4CCKHUC OCHOBAHHA

AMpoTepHbIE HEOPraHUYECKHE U
OopraHuyeckue coequHeHus. I enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKHUX
BEILECTB

Poinbp XuMuH B 00ecrieYeHHH SKOJIOTHIECKOM,
YHEPreTHUECKOHN U MUIIEBOM 0€30MacHOCTH,
Pa3BUTHH MEAUITMHBI

[Tpeacrasnenus: 00 0OMKX HAYYHBIX
NpUHIHUIIaAX IIPOMBIINIJICHHOI'O IIOJYUYCHUA
Ba)KHEHIIINX BEIIECTB

YeoBek B MHUPE BCIICCTB U MAaTCPUAIIOB

XuMUs U 310pOBbE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Xumus, 10 knace/ I'abpuensn O.C., OO1ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«JIPODAy; AxninonepHoe ooiectBo «M3narensctBo «IIpocBemenne»
* Xumus, 11 xknacce/ IN'abpuensa O.C., OGIECTBO ¢ OrpaHHUYCHHON OTBETCTBEHHOCTHIO
«IPODAY»; AkmonepHoe obmiectBo «M3aarenscTBo «IIpocBerienne»

METOIUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

1. O.C.I'abpuensH, ['.I".JIpicoBa «Xumus Metoandeckoe mocodue — 0a30BbIi yPOBEHB) -
M.: Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3a/1a4ax, yrnpaxHeHusx. 11
kimace» — M.: [Ipoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 xnacc: KoHTposibHBIE 1
MpOBEpPOUYHBIE paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc: HactonpHas kHura
st yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.
5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas kHura
st yautensi». Yacts 2 — M.: [Ipoda, 2022 rog.
6. O.C.I'abpuensu, [1.B.Pemeros, N.I'.OcTtpoymoBa «3amaun 1o XUMUHU U CIIOCOOBI UX
pemenus» - M.: «JIpoday, 2021ro.
7. B.I'. lenncoBa «Xumust 11 knacc noypounslie miansl o yueobuuky O.C.I'abpuensina,
I".I".JIeicoBoi» - Bonrorpaa» Yuurens 2018rog.
8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectbl mo xumuu 11 kmacey, - M.: Dk3aMeH,
2019r.
9.9. O.C.I'abpuensn, U.I'.octpoymMoB « XMMHYECKUH SKCIIEPUMEHT B IIkose 11 kmaccy; -
M.: Ipoda. — 2019 ron.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Beenute Bmemurenannsichttp:// www.chemnet.ru ['azera « Xumus» u cailT s yaurens « 51
Uy HA YPOK XUMHU

http://him.1september.ru Equnas xomekmus LIOP: IIpenMeTHast KOJEKIuS « XHMHS)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE SKCTIEPUMEHTBHI:
xumust. Komrekius Poccuiickoro o6mieo0pa3oBaTeapHOTO TopTajia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaia MKOIbHUKOB IO XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: JIEKTPOHHBIN YICOHUK TSI CPETHEHN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JICKTPOHHBIA YUCOHHUK

http://www hemi.nsu.ru OTKpbITBINA KOJIEIK: XUMUS

http://www.chemistry.ru /[ucTaHIIMOHHAs OJIMMITHA/IA 10 XUMHUH: TEICKOMMYHHUKAIIMOHHBIN
o0pa30BaTeNbHbIN MPOEKT



