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HOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa 1O XUMUM Ha YpPOBHE CpeaHero oomero oOpa3zoBaHus
paspaboTtana Ha ocHoBe DenepambHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit @enepanumn», TpeOOBaHUN K pe3yJabTaTaM OCBOECHUS
dbenepaibHOM 00pa3oBaTeIbLHONW MPOTrpaMMbl CPEIHEro 0O0IIero o0pasoBaHUs
(®OI1  COO), mpencraBieHHpix B  DenepaibHOM  rOCYAapCTBEHHOM
obpazoBarensHOM cTaaaptTe COO, ¢ yuérom KoHnenmuu npermo1apadus yaeO0HOTo
npenmera « XuMus» B 00pazoBaTeNbHBIX opranu3anusax Poccutickoit denepanum,
peaAM3YIOIMX OCHOBHBIE 00Pa30BaTENLHBIE IPOTPAMMBI, U O CHOBHBIX ITOJIOKEHUI
«Ctpareruu pazputus Bocriuranus B Poccuiickon denepanun Ha nepuoa a0 2025
roaa» (Pacnopsixenue [IpasurensctBa PO ot 29.05. 2015 Ne 996 —p.).

OCHOBY MOJX0JI0B K pa3pabOTKe MpOrpamMMbl 0 XUMHUHU, K OMPEIETICHUIO
oO1weit cTpareruy 00y4deHus, BOCIIUTAHUS U Pa3BUTHUSL 00yUarOLIMXCSI CPEICTBAMU
yueOHoro npeamera « Xumusi» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIH
koHuenTyanbHbie nosioxkeHnss GI'OC COO o B3auM00OYCIOBICHHOCTH IIENIEH,
COJIEpKaHUsA, Pe3yIbTaTOB OOydYeHUsT U TPeOOBaHUN K YPOBHIO TOJATOTOBKA
BBIITYCKHUKOB.

XuMu4eckoe o0pa3zoBaHue, MoJIy4aeMoe BBIITYCKHUKAMHU
001Ie00pa3oBaTeIbHOM OPTAHW3AINH, SIBIIICTCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOLIMM 3TaloOM peajH3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IICHHOCTEH, MPHUCYIIIX
HEIOCTHON CHCTEME XHUMHYECKOro oO0pa3zoBaHHs. OTH IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPOIBI, (HOPMUPOBAHKSI MUPOBO33PEHUS U 00IIIEH KyJIbTyphI
YeJI0BEKa, a TAK)KE IKOJOTHIECKA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3J0POBBIO
U TpupoaHOi cpene. Peammsyercss xumudeckoe oOpazoBaHue 00ydarOmuUXCs Ha
YpOBHE CpeHero 00111ero 00pa3oBaHus CPEACTBAMHU YI4eOHOTO MpeaMeTa « XUMHESD,
COJZiep’)KaHre M TOCTPOCHHE KOTOPOTO OMPEEICHbl B MpOrpaMMme Mo XUMHUHU C
yu4€ToM CHeU(PUKA HAyKd XUMHUHU, €€ 3HAUCHUsS B TO3HAHWW TPHUPOJLI U B
MaTepUuaIbHOM KU3HH OOIIECTBA, a TAKXKE C YIETOM OOIIMX 11eJIel M MPUHIUIIOB,
XapaKkTEepPU3YIONMX COBPEMEHHOE COCTOSHHE CHCTEMBl CpPEIHEero O0O0IIero
obpa3oBanus B Poccutickoii denepanumn.

XuMusl Kak dJIE€MEHT CHCTEMBl €CTECTBEHHBIX HAyK HWTPacT 0CoOYI0 PoJib B
COBPEMEHHOM ITUBWIM3AINH, B CO3IaHUH HOBOM 0a3bl MaTepuaabHON KYJIbTYPHIL.
Ona BHOCUT CBO# BKJIaJl B (POpMUPOBaHKE pALlMOHATILHOTO HAYYHOTO MBIIIUICHHS, B
CO3/IaHUE 1IEJIOCTHOTO MPEACTABICHU 00 OKPY’KaIOIIeM MHUpE KaK O €IUHCTBE
OPUPOJBI U YENIOBEKa, KOTOpoe (POPMHUPYETCS B XUMUM HAa OCHOBE MOHUMAaHMSA
BELIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHUSA B3aUMOCBS3U MEKIY
CTPOEHHUEM BEUIECTB, UX CBOMCTBAMH M BO3MOYKHBIMU 00JIACTAMU IPUMEHEHUSI.



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

TecHO B3aMMOAEHCTBYS C IPYTUMMU €CTECTBEHHBIMM HayKaMH, XUMUS CTalla
HEOTHEMJIEMO YaCThI0 MUPOBOH KYJbTYPhI, HEOOXOAUMBIM YCIOBUEM YCTICIITHOTO
Tpyda M KU3HU Kaxaoro uieHa oOmecTBa. CoBpeMeHHas XUMHsI KakK HayKa
CO3UJaTellbHas, KaK HayKa BBICOKHX TEXHOJOTHIM HampaBjeHa Ha pEUICHHE
O0ANbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CBHIPHEBOI],
AHEPTETUYECKOM, TUIIIEBOH, SKOJIOTHIECKOI O€30IMaCHOCTH M OXPaHBI 3JJ0POBbSI.

B cootBercTBHM ¢ OOHWMH IEISIMA W TPUHIUMIIAMH CPEIHEro OOIIero
oOpazoBaHus coaeprkanne npeamera « Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEeHHs) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYIbTYPHYIO TTOATOTOBKY
oOydJaronmxcsi, HEOOXOAUMYI0O MM i1 BBIPA0OTKH MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEMIHOTO BKJIOYEHHS B JKWU3Hb COLMYMa, NPOJOJDKEHUS
00pa3oBaHus B Pa3IMIHBIX 00JIACTSAX, HE CBSI3aHHBIX HETTOCPEACTBEHHO C XUMHUEH.

CocTaBnsommMu  TipeaMera  «XUMHUS»  SIBISIOTCS  0a30BbIE  KypChl —
«Opraanueckas xumuss» U «OOIas ¥ HeEOpPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BO1 HAYKU: CUCTEMA
3HAHWHA TI0 HEOPTAaHWMYECKOH XMMHHM (C BKIIFOUCHHEM 3HAHUUN U3 OOIIEH XUMHH) U
opranndeckou xumun. PoOpMUPOBAHKE NAHHOM CHCTEMBI 3HAHUM IIPU U3Yy4YECHUU
npeaMera 00ecTeyrMBacT BO3MOXHOCTh PACCMOTPEHHST BCETO MHOT000pa3us
BEIIECTB HAa OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMUH.

Ctpykrypa conepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpTraHU4Yeckas Xumus» cHOpMHpPOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Jia K W3YYEHUI0O Yy4eOHOro wmarepuajia M 0OyCJIOBJICHA
UCTOPUYECKM OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUW HAa  OMNPEIEICHHbBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce€ OpraHMYECKOW XHMHUU BEIIECTBA
pacCcMaTpUBAIOTCA HA YPOBHE KIACCHUYECKOW TEOPUM CTPOEHUS OpPraHWYECKHX
COCIMHEHUM, a TaKXKE HAa YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
IpEICTAaBJICHUI O CTpOEHUH BeliecTB. CBeieHns 00 M3y4aeMbIX B Kypce BEILIECTBaX
JIAl0TCSl B PA3BUTHHM — OT YTJIEBOJOPOJIOB /IO CJIOKHBIX OUOJOTUYECKH aKTUBHBIX
coenuHeHUM. B Kypce  OpraHMyeckOod XMMHUM  [OJIy4alOT  Pa3BUTHE
chopmMupoBaHHBIC HA YPOBHE OCHOBHOT'O OOIIEr0 00pa30oBaHUs MEPBOHAYATLHBIE
MPEACTaBIICHUSI 0 XUMUYECKOU CBSI3H, KJIaCCU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, 0 XUMUYECKOM pEaKIUU.

[logq HOBBIM yrjoM 3peHHs B TpeaMeTe «XuMus» 0a30BOT0 YpPOBHS
paccMarpuBaeTCs H3YYEHHBII Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus
TEOPETUYECKU Marepual U (PAKTOJOTUYECKHE CBEACHHUS O BEIIECTBAX H
XUMHUYECKOHM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» O00y4YarolMMCs TMPEAOCTaBISIETCs] BO3MOXXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOIMYECKOTO 3aKOHA € OOIIETEOPETUYECKUX U METOI0JOTUYECKUX MO3HUIIUH,
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rIyOke TOHSTh HCTOPUYECKOE H3MEHEHHE (YHKIMI JSTOTO 3akoHa — OT
000011aroIIeH 10 0OBSICHSIOMIECH F TPOTHO3UPYIOIICH.

Ennnas cuctema 3HaHWK O BOKHEMIIMX BENIECTBAX, UX COCTABE, CTPOCHMUH,
CBOMCTBaX W MPUMEHEHUH, a TAaKK€ O XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHuUs JonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
COJIepKaHUs, UMCIOIMMHU KYyJIbTYPOJIOTHYECKUA W TPUKIATHON Xapakrep. DTH
3HaHMS CMOCOOCTBYIOT MMOHUMAHHUIO B3aWMOCBSI3M XUMHUHU C JIPYTHMMH HayKaMH,
PAacCKpBIBAIOT €€ POJIb B TO3HABATEIHHOM M MPAKTUYIECKOM e TEIHHOCTH YEIOBEKa,
CITOCOOCTBYIOT BOCTIMTAHUIO YBKCHHSI K ITPOIIECCY TBOPUYECTBA B 001aCTH TEOPHHU
Y MPAKTUYECKUX MPUIIOKEHUI XUMUU, TOMOTAIOT BHIITYCKHUKY OPUEHTUPOBATHCS B
OOINECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYIECKU OCMBICIUBATH HHGOPMAITHIO K IPUMEHSTh €€ 1715 TOTIOJTHEHUS 3HAHUH,
pEIICHUS] UHTEIUIEKTYaJTbHBIX M SKCIIEPUMEHTAIbHBIX UCCIIEIOBATENILCKUX 3a/1a4. B
IIEJIOM COJIepaHue y4eOHOTO mpeaMeTa « XUMHs» JaHHOTO YPOBHS H3YUCHUS
OPHUEHTHUPOBAHO HA (GOPMHUPOBAHUE y 00YUAIOIIMXCS MUPOBO33PEHIECKON OCHOBBI
IS TIOHUMaHUS (GUWIOCOPCKUX HIEH, TaKMX KaK: MaTepUaIbHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTAaHUYECKOT0 MUPA, 00YCIOBIECHHOCTh CBOMCTB BEI[ECTB UX
COCTABOM U CTPOEHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUH ITyTEM HKCTIEpUMEHTA
U pEIICHUsT TPOTUBOPEUUM MEXJIYy HOBBIMU (aKTaMu M TEOPETUYECKUMU
MPEANOCHIIIKAMU, OCO3HAHUE POJIU XUMHUHU B PEIICHUU IKOJIOTHUUECKUX MPOOem, a
TaKkKe MpooJieM cOepexeHust FHEPTeTUIECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX
TEXHOJIOTUN U MaT€pUaJIOB.

B 1ulane pemieHus 3agad  BOCHNUTAHUWSA, Pa3BUTUS W COLMATU3AIUA
00yYaromuxcsi MPUHATHIE MPOTrpaMMON MO XUMHUHU MOJAXOJbI K OMPEIeSICHUIO
COJIepaHusi M TMOCTPOCHHUS TMpeaMeTa MpeaycMarpuBaroT (QopmMupoBaHue
YHUBEPCATBHBIX YUEOHBIX IEUCTBUHN, UMEIOIIUX 0a30BOE 3HAYEHUE JIJISl pa3TUIHBIX
BUJIOB JCSATENIbHOCTU: pEIIeHUs npoOjieM, NOUCKA, aHaiu3a U 00padoTKu
uHopMalKi, HEOOXOJAUMBIX JJII NPUOOPETEHHS OIbITa MPAKTUYECKOU U
UCCJIEIOBATEIBCKON JICITEILHOCTH, 3aHUMAIOIICH Ba)XXHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenojaBaHus XUMUM KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CpeIHEro 00111ero o0pa3zoBanus, pHu ONpeIeTICHAN
COJIEpKATEIIbHOW XapaKTEPUCTUKH IeJiel HW3y4deHUus MpeaMeTa HalpaBlIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HayKd Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU
JeSATeIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJUYECKON TOYKHU 3PEHHS TaKOW MOJAXOJ K OMPEACICHHUIO IeJeH H3ydeHUus
npeaMeTa SIBJISICTCS BITIOJIHE OTPaBIaHHBIM.
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CornacHo aHHOW TOYKE 3pEHHS IJIABHBIMHU LEISAMHU H3Y4YEHHs IIPEAMETa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 KI1.) SIBIISAFOTCS:

e (opmupoBaHHE CHCTEMBI XUMHUYECKHX 3HAHWM KaKk  Ba)KHEHIIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM KAPTUHBI MUPa, B OCHOBE KOTOPOU
JeXar KI0YEeBbIe MOHATHS, (PyHIaMeHTaIbHbIE 3aKOHBl U TEOPUU XUMMHU,
OCBOCHHUE SI3bIKAa HAyKH, YCBOECHUE W IOHHMMAaHUE CYIIHOCTH JOCTYIHBIX
000011eHNI MEPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C HCTOPHUEH hX
Pa3BUTHS U CTAHOBJICHUS;

o (¢dopMHpOBaHUE U PA3BUTHE MPEICTABICHUI O HAyYHBIX METO/IaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKLINN, HEOOXOAUMBIX JIJIsl IPUOOPETEHUS] yMEHHI
OPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMUYECKHUX SIBJICHHM, MMEIOIIUX
MECTO B IPUPOJE, B IPAKTUUECKOU U IOBCETHEBHOM )KU3HH;

e Pa3BUTHE YMEHUI U CLIOCOOOB 1EATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHMEM XUMHUYECKOTO OKCIEPUMEHTa, COOIOJEHUEM IpaBuUII
0e30MmacHOr0 0OpaIIeHus C BEECTBaMH.

Hapsiny ¢ 3tumMm, coaeprkareipHas XapakTepUCTHKA 1ENIE U 3a[1a4 U3y4eHUs
IpeaMeTa B IPOTPaMMeE [0 XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C
HOBBIMH MPUOPUTETAMU B CUCTEME cpefHero oduiero oOpazoBanus. CeronHs B
NPENO/IaBaHUY XUMHHU B OOJIBILIEHN CTENEHU OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJEepKaHUsd OOy4YEHUs, OpPHUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 001Ie00pa3oBaTeabHON OpraHu3alliy, BIAJCIOIIEr0 He HabopoM
3HaHWM, a (QYHKUMOHAIBHOM I'PaMOTHOCTHIO, TO €CTh CIIOCOOAMHU U YMEHUSIMHU
AKTUBHOTO NOJIy4Y€HUsI 3HAHUN U IPUMEHEHUS UX B pEealbHOM )KU3HHU JIS1 pELLECHUS
NPaKTUYECKUX 3a/1a4.

B cBA31 ¢ 3TUM [IpU U3Y4EHUH TIpeIMeTa « XUMHUS TOMUHUPYIOIIEE 3HaYEHUE
NpUOOPETAIOT TAKUE LENU U 33/1a4H, KaK:

ajanraius 00y4JarlmMxcsl K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLLETOCS MUPA,
(GopMUPOBAaHME  HWHTEIUIEKTyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX dKU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BELIECTBAMH U UX
PUMEHEHHUEM;

dbopmupoBaHue y OOydalOIIMXCS KIIOUEBBIX HABBIKOB  (KIHOYEBBIX
KOMIIETEHIIMI), MMEIONIMX YHUBEPCATbHOE 3HAYEHHE I Pa3JIMYHBIX BHUJIOB
NESTEIbHOCTU: PEIIeHUs] po0JieM, MOKUCKa, aHanu3a U 00paboTKu nH(pOpMaIHy,
HEOOXO0AUMBIX J1JIs1 IPUOOPETEHUSI OTIBITA IEATEIbHOCTH, KOTOpasi 3aHUMAaET BaYKHOE
MECTO B MO3HAHMM XUMHH, a TaKXKe JJIsI OUEHKU C MO3UIMI 3KOJOTHYECKOU
0€30IaCHOCTHU XapaKTepa BIUSHUS BELIECTB U XUMUUECKUX ITPOLIECCOB HA OPTaHU3M
YyeJnoBeKa U MPUPOJIHYIO CPEY;
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pa3BUTHE TO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAILHBIX M TBOPYECKUX
CITOCOOHOCTEH 00YUarOIMUXCS: CITOCOOHOCTH CAMOCTOSTEIHHO IPHOOPETATh HOBBIE
3HAHMSI TI0 XMMHUH B COOTBETCTBHH C KMU3HEHHBIMH TOTPEOHOCTAMU, UCTIOIH30BATh
COBpEMEHHbIC HH(POPMAITMOHHBIE TEXHOJIOTHUHN JIJIsl TIOUCKA U aHAIM3a YIeOHOU U
HAYYHO-TIOMYJIIPHOU HH(GOPMAITUH XUMUIECKOTO COJICPKAHMS;

dbopMuUpOBaHUE U Pa3BUTHE Y 00YUAOIINXCSI ACCOIUATUBHOTO 1 JIOTHIECKOTO
MBIIIICHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOAMMBI, B YaCTHOCTH, NMPHU TUIAHUPOBAHUU MU TIPOBEACHUH XUMUYECKOTO
HKCTIEPUMEHTA;

BOCTIMTaHHWE Yy oOOydaroumxcs YyOeKIEHHOCTH B T'yMaHHCTHYECKOM
HAMpaBJIEHHOCTH XUMUH, €€ BWKHOW POJM B PEIICHUH TJIOOAIBHBIX MpoOieM
palMOHATBHOTO MPUPOI0TOIb30BaHMS, TOTIOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJTHOIO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OepeKHOro
OTHOIIIEHUS K TPUPOJE U CBOEMY 3/IOPOBbBIO, @ TaKXK€ MNPUOOPETEHHUS OIIbITA
WCIIOJIb30BaHMsI TOJTYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PEIICHWHA B
CUTYaITUSX, CBSI3aHHBIX C XUMHUYECKUMU SBIICHUSMH.

B yueOHOM muiaHe cpegHero ooOmiero oOpa3oBaHUsl MpPEAMET « XUMHD»
0a30BOTr0 YpPOBHS BXOJIUT B COCTaB MPEeIMETHOM 00acTn « ECTeCTBEHHO-Hay4YHbIC
IPEAMETHD.

OO011ee YnCI0 4acoB, OTBEEHHBIX ISl U3YUYCHHS] XUMUHU, Ha 0230BOM YpOBHE
cpeaHero ob1iero oopa3zoBanusi, cocraisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac
B Hejenmo), B 11 kimacce — 34 vaca (1 yac B Heenro).
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COAEPXAHUE ObYYEHUA
10 KIIACC
OPI'’AHUYECKASA XUMMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKO XMMUH

[Ipenmer opraHndeckoi XuMuu: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUYCHNUE B
NOJIyYUEHUH HOBBIX BEUIECTB M MarepHajoB. Teopusi CTpOEHHsSI OpPraHMYECKUX
coenuHenuii A. M. bytnepoBa, e€ ocHOBHBIE 1TOJI0KeHUS. CTPYKTYpHBIE (hOPMYJIBI
opraHmyeckux BeuiecTB. ['omosiorusi, u3zomepus. XHUMHUYECKas CBiI3b B
OpPTraHUYECKHUX COETMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

[Ipencrasnenne o Kiaccuukaluu opraHudeckux BemiecTB. Homenknarypa
OpPraHMYEeCKUX COEIUHEHUH (cUcTeMarnyeckas) W TPUBUAIbHBIC HAa3BaHUs
BAKHEHUIIMX MPEICTABUTENEH KIACCOB OPTaHUY €CKUX BEILIECTB.

OKCIIEpUMEHTATIbHBIE METOAbl M3YUEHHS BEIIECTB M HUX MPEBPALICHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMy OpraHNYECKUX BELIECTB U MaTepraiaMy Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OPraHMYECKUX BELIECTB, HAOIIOACHHE U OIMCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IPU
HarpeBaHuu (IU1aBjieHHe, 0OOYIIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJIKaHbBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psAn. MeraH u 3TaH —
OpOCTEHNIINE TPEICTABUTENN AJKAHOB: (U3MUECKUE W XHMHUYECKHE CBOWCTBA
(peakuuy 3aMmelleHus] U TOPEHUs), HAXOXKJIEHUE B MPUPOJAE, MOJyYEHUE U
pUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psifl. DTUICH U MPOTUJIEH —
OpOCTEHIIME TPECTABUTENN AJKEHOB: (U3MUECKUE W XHMHUYECKHE CBOWCTBA
(peakuuMy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATAIIMM, OKHUCJICHUS U
NOJIMMEPHU3alliN ), TOJy4YEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaguen-1,3 u MetwiOyraauen-1,3: cTpoeHue, BaxHEHIINe
XUMHYECKHE CBOMCTBa (peakuusi nojumepusanuu). [lomydueHne CUHTETHYECKOrO
KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB 1 OCOOEHHOCTHU CTPOCHHUSL, TOMOJIOTUYECKUH psll. ALETHIIEH
— TPOCTEHIIMN NpeNCTaBUTENb AaJKUHOB: COCTaB, CTPOEHHUE, (U3UYECKUE H
XUMHUYECKUE CBOMCTBA (pEaKuy THAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIIH,
TOPEHMUS ), TOTyYCHUE U IPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu raJloreHUpOBAHUSA U HUTPOBAHUS ), OJy4yeHUE U pUMeHeHue. Tonyon:
cocmae, cmpoenue,  Quauueckue U  Xumuveckue ceolucmea  (peaxyuu
2A102eHUP OBAHUS U HUMPOBAHUSL), NONYyYeHue u npumenenue. TOKCUYHOCTb apEHOB.
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['eHeTnueckasi CBSI3b MEXIY YIJIEBOJOPOJAAMHU, MPUHAJISKAIMMUA K Pa3JIAYHbIM
KJIacCaM.

[IpupoaHbIE MCTOYHUKK YTJIEBOAOPOAOB. lIpWpoaHBIM ra3 W IOMYTHBIE
HedTsHbIe Ta3bl. HedTs m €€ mpoucxoxaenue. CrocoObl mepepaboTku HehTH:
MEPEeroHKa, KPEKUHT (TEPMHUYECKHUH, KaTaTUTUYECKUW), mupoiu3. [IpoaykTsl
nepepaboTKu He()TH, UX TMIPHUMEHEHHE B MPOMBINIICHHOCTH U B ObITYy. KaMeHHBII
yroJib U IPOAYKTHI €0 MepepadoTKH.

DKCHEpUMEHTAIIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HUX MPEBPALLECHUIL:
O3HaKOMJICHHE C 00pa3IaMH IIacTMacc, KaydyKkoB U pe3uHbl, Kosuiekiun « Hedte»
U «YTOJb», MOACIMPOBAHUE MOJIEKYJT YIJI€BOJAOPOJOB U TAJIOTr€HONPOU3BOIHbIX,
MIPOBEJIEHUE NPAKTUYECKON pabOThl: OJy4EHHUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Beruucienns mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00béMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA UJIM MPOJYKTA PEAKIIMU MO W3BECTHBIM MACCE,
00BbEMY, KOJTMIECTBY OJHOTO U3 UCXO THBIX BEMICCTB WUJIH MPOTYKTOB PEAKIINHN).

Kuciopoaconepxanme opranuyecKue cOeuHeHUA

[IpenenbHble OJHOATOMHBIE CHHUPTHI. MeETaHOJ U 3TaHOJ: CTPOCHUE,
buznuecKkue W XUMHUYECKHE CBOWCTBA (PEaKIMM C AaKTHUBHBIMH MeETaJUIaMH,
rajJjioreHOBOJIOPOJIAMHM, TOPEHUE), MPUMEHEHHE. BOIOpOJHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J[eiiCTBHE METaHOJIa U 3TaHOJIa HA OPTaHK3M YEJIOBEKa.

MHorOaroMHbl€ COUPTHI. DTUJICHTJUKOIbL U  TJIMLIEPUH: CTPOCHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJ/ITaMHi, KaueCTBEHHAs PeakilMs Ha MHOrOaTOMHbIE CUpThI). JleicTBuE Ha
opraHu3M uenoBeka. [[pumeHeHue riuiepuHa u STUICHTIIMKOJIS.

@®eHOJI:  CTPOCHHE MOJEKYJbl, (U3NUECKUE U XUMUYECKHE CBOWCTBA.
Tokcuunocts (peHona. [lpumenenue gpeHoa.

Anpperunsl U Kkemonvl. DOpMANBAETHI, aAUETAIBIETUA: CTPOECHHE,
bu3nuecKkue U XMMUYECKHE CBOMCTBA (PEAKIMH OKUCIEHHS MU BOCCTAHOBJICHUS,
Ka4€CTBEHHBIE PEAKIINH ), TOJyYEHUE U IPUMEHEHHE.

OHOOCHOBHBIE ITpeiebHbIE KApOOHOBbIE KUCIOTHI. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTPOEHUE, (PU3NUECKHE U XMMUYECKHUE CBOMCTBA (CBOICTBA, O0LIME AJIs
KJIacca KUCJIOT, peakius Tepuukanum), nojydyeHue u npumerenue. CtreapuHoBas
Y OJICMHOBAsl KUCJIOTHI KaK MPEACTAaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBUE.

Cnoxable 3GUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiapomms
cH0kHbIX 3¢upoB. XKupsl. 'uaposms xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrneBoael: cocTaB, KiaccupuKanus — yrieBoJoB  (MOHO-, JAU- U
noJmcaxapubl). ['Imoko3a — mpoCTeHIii MOHOCaxXxapu/I: 0COOEHHOCTH CTPOCHHS
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MOJIEKYJIbI, PU3NYECKHE U XMMUYECKHIE CBOMCTBA (B3aUMOICHUCTBHUE C TH P OKCHIIOM
meau(ll), okucrenne aMMuagHBIM pacTBOPOM okcuia cepedpa(l), BocctanoBieHue,
OpO’KEHUE TTIOKO3bI ), HAX0XKACHHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHIECKas POJIb.
doTocunTe3. OpyKTO3a KaK N30MEP IIIFOKO3bI.

Kpaxman u nemnono3a kak npupoaHbie noJmMepbl. CTpoeHue Kpaxmana U
HEIUTI003bl.  DU3NUecKue M XUMHYECKHE CBOWCTBA Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCHEpUMEHTAIIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HUX MPEBPALLECHUIL:
npoBe/leHNe, Ha0MIOJIeHUe U ONHCAaHHE EMOHCTPALMOHHBIX OMBITOB: FOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCJEHHE 3TaHOJa
okcuaom Mmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aMMOJAECHCTBUE TIMIEPHUHA C
ruapokcuaom meau(ll)), ampaernnoB (OKuCIEHHE aMMUAYHBIM PaCTBOPOM OKCHIA
cepeopa(l) u ruapoxcuaom meau(ll), B3ammopeilcTBHE Kpaxmana C HOJIOM),
NpOBeIeHNE MPAKTUYECKOH pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Beruucienns mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00béMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTa PEAKIIMU 110 U3BECTHBIM MACCE,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXO/IHBIX BELIECTB WM MTPOAYKTOB PEAKIIUN).

A30TcoaepIKalIre OpraHudeCKUE COCANHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OpraHndYecKue coequHenus. uznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCJOT (Ha TpuMepe ImiMHA). buonoruueckoe
3HaYeHUE aMUHOKUCTOT. [lenTub.

benku kak NpUPOJIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. llepBuuHasi,
BTOPUYHAsI M TpPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OENKOB:
TUAPOJIN3, IEHATypalysl, KaUeCTBEHHbIE PEAKLIUU Ha OEJKU.

OKCIEpUMEHTATIbHBIE METOJbl M3YUEHHS BEIIECTB M UX MPEBPALICHUN:
HaOJII0/IEHUE U OTIMCAHUE IEMOHCTPAMOHHBIX OTBITOB: JIcHaTypalus OEeIKoB Ipu
HarpeBaHuU, LIBETHbIE PEaKIIUU OEIIKOB.

BbicoxkoMoJIeKyISIPHBIE COeIMHEHHU

OCHOBHbBIEC TIOHITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COECAUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3aLUU, CPEIHSSI MOJIEKYJISIP Hast
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYISPHBIX COEIMHEHUA —
MOJIMMEPHU3ALNS U TIOJTMKOHACHCAIHS.

OKCIepUMEHTAJIbHBIE METOJbl M3YUEHHS BEIIECTB M HUX MPEBPALICHUN:
O3HAaKOMJIEHHE C 00pa3liaMy MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CB3H.

Peanm3anust MeXIpeIMETHbIX CBS3€M IPU U3YYEHUN OPTaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX eCTeCTBEHHO -
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HAYYHBIX TOHSITHH, TaK U MOHITHH, SBISIOINIMXCS CUCTEMHBIMM IS OTICIbHBIX
IPEIMETOB €CTECTBEHHO -HAYYHOTO IIHUKJIA.

OO0mIHe ecTeCTBEHHO-HAYYHBIC TTOHATHS . SBJICHUC, HAYYHBIN (paKT, TUIIOTE34,
3aKOH, TCOpHS, aHAJIM3, CHHTE3, KiIacCU(UKAIUsA, MepUOIUIHOCTD, HAOIIOICHHE,
U3MEpEHHUE, SKCTIICPUMEHT, MOJICITUPOBaHHE.

dusuka: Marepus, DSHEpTHs, Macca, aroM, DJJCKTPOH, MOJICKYJIa,
DHEPTEeTUUECKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUC
BEIECTBA, (PH3NYSCKHE BEJIMUHMHbI M SAUHHUIBI UX U3MEPCHHUS.

buonorus: knerka, opranmsMm, 6uocdepa, 0OMEH BEIIECTB B OPTaHU3ME,
dboTOoCUHTE3, OMOJOTUYECKA AKTHBHBIC BeIIeCTBAa (OENKH, YIJIEBOJbI, >KHUPBHI,
bepMeHTHI).

['eorpacdmus: MuHEepasbl, TOPHBIC TTOPOIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTUTUBO,
pECypCHI.

TexHnomorusi: mUIIEBBIE MPOAYKTH, OCHOBBI PAlMOHAILHOTO IMHUTaHUS,
MOIOIIIE CPEACTBA, IEKAPCTBEHHBIE M KOCMETHUECKHUE MpenapaThl, MaTepUaIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKAA XUMUA

TeopeTnyeckne 0CHOBbI XUMHUU

XUMHUYECKANA 3JIEeMEHT. AtoMm. Snpo aroma, W30TONBL. DJEKTPOHHAsA
00oJiouKa. DHEPreTHYECKUEe YPOBHH, TIOJyPOBHHU. ATOMHBIC opOuTaH, S-, pP-, d-
aneMeHTbl. OCOOEHHOCTH paclpeAesieHUs] AMEKTPOHOB MO0 OpOUTaIAM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOI0B. DIEKTPOHHASI KOHPUTypallns aTOMOB.

[lepnoanueckuii 3akoH U [ leproauueckast cucTeMa XUMUYECKHUX JJIEMEHTOB /1.
N. MenpneneeBa. CBsi3p NEPUOAMYECKOrO 3akoHa M Ilepnoanyueckod CUCTEMBI
xumudeckux 3neMeHTtoB J[. 1. MenpaeneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX OJJIEMEHTOB U
0o0pa3yeMbIX MMM MPOCTBIX U CJOXKHBIX BEUIECTB MO TpyNIaM M MEepHUOJaM.
3Ha4YEHUE MEPUOJNYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BUIBl XUMUYECKOW CBS3U
(KOBaJICHTHAs HEMOJISIpHAs M TOJIIpHAs, UOHHAs, MeTaJulndeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJCHTHOM XUMHYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akuentopHeii). Bomopoanas cBA3b. BaneHTHOCTh. DIEKTpOOTPULATEIHHOCT.
Crenenpb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. THUITbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEILIECTB OT THUIA KPUCTALINYECKOU PEIIETKH.
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[lonsiTue 0 AUCHEPCHBIX cucTeMaX. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL
MaccoBas 10151 BElecTBa B pacTBOPE.

Knaccuduxarms HEOPTaHWYECKUX COEIMHCHUH. Howmenknarypa
HEOPTaHWUYECKUX BEIIECTB. [ eHeTHMYeckas CBA3b HEOPTraHWYECKUX BEUIECTB,
MPUHAJIEKANMX K PA3JIMYHBIM KIaCCaM.

Xumudeckas peaknus. Krmaccudukamus — XMMHUYECKHX — peakuii B
HEOPTaHUYECKOM M OPraHuYeCKOW XMMHH. 3aKOH COXPaHEHHs] MaccChl BEUIECTB,
3aKOH COXpaHEHHMsI U IPEBPALCHHS SHEPTUU IPU XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3NUIHbIX (pakTopoB. OOpaTUMbIC
peakiuu. Xumudeckoe paBHOBecue. DakTOpbI, BIHSIOMIAE HA COCTOSHHUC
xumudeckoro pasHoBecus. [Ipuanun Jle [larense.

DnekTposmTHaeckas gucconuaiys. CuibHbIe U cllabbie 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KACJAsl, HEUTPaIbHAas, IIETOYHAs.

OKHUCIUTENHEHO-BOCCTAHOBUTENILHBIC PEAKIIUH.

DKCNEpUMEHTATIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HX IMPEBPALLCHUIL:
neMoHcTparus tadbmun «llepuonnueckas cuctema XuMudeckux snemeHTon /. .
MenneneeBay, U3y4eHUE MOJIENCH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJICHUE W
OTNUCAHUE JEMOHCTPAIIMOHHBIX U JIJA0OPATOPHBIX OMBITOB (PaA3JIOKEHUE MEPOKCHUIA
BOJIOPO/JIa B MPUCYTCTBUHU KaTalu3aropa, OMPEACICHUE CPEbl paCTBOPOB BEIIECTB
C MMOMOIIILI0 YHUBEPCATHHOTO UHAUKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHUE
MpaKkTUYecKou padboThl « BiusiHue pa3iuuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKum».

Pacuérnblie 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKUX pEaKlIWil, B TOM YHCJE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C KCTIOIb30BAHUEM MOHSATHS «MACCOBAst JOJI
BEILIECTBAY.

Heopranmyeckasi xumust

Hemeramel.  ITlonoxxenne HemetaimioB B Ilepuonuueckodt  cucteme
xumudeckux snemenToB J[. M. MeHneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAUIOB (Ha mpuMepe
KHUCJIOpO/J1a, cephl, hocdhopau yrieposa).

XUMHUUYECKHUE CBOMCTBA BAKHEUIIMX HEMETALUIOB (TAJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHUSI) W UX  COCIUHEHUU  (OKCHUJIOB,
KHUCJIOPOJICOJIEp KAIUX KUCJIOT, BOJOPOIHBIX COSTUHEHUT ).

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCIUHEHUM.

Meraibi. [lonoxxenue metawioB B llepumoanueckoil cucteMe XUMUYECKUX
anemenToB [. M. MenneneeBa. OcoOEHHOCTH CTPOESHHS IIEKTPOHHBIX 000JI0YEK
aToMoB MetauioB. O0mme ¢uzndeckne cBoicTBa MeTaioB. CIilaBbl METAIIIOB.
DIIEKTPOXUMUYECKUH PSIJT HATPSKEHU METAIIJIOB.
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XUMUYECKHE CBOMCTBA BAXHEHUIIMX METAUIOB (HATPUM, KalMi, KaJlbIUH,
MarHui, aTFOMUHUHN, [IUHK, XPOM, KEJe30, ME/Ib) U UX COCTMHEHUH.

OO6mme crocoOblI MOJydeHusT METauioB. [IpruMeHeHne MeTauioB B OBITY |
TEXHHUKE.

OKCHEpUMEHTATIbHBIE METOJbl W3YYEHHsI BEIECTB W HX IPEBpAILCHUN:
U3Y4EHHE KOJUICKIIMN «MeTaulbl U CIUIaBbl», 00pa3ll0B HEMETAIOB, PEIICHUE
OKCTIEPUMEHTAIILHBIX 3aJ]ia4, HaOIOJCHUE W OIMCAHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOICUCTBUE THAPOKCHUIA ATTFOMUHUS C PACTBOpaMHU
KHUCJIOT U IIEI0Y e, KayeC TBEHHBIE PEAKIIMM Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaun.

Pacuérer Macchl BemecTBa Wi 00bEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce€ WM O00BEMY OJHOIO U3 YYACTBYIOIIMX B PEAKIMU BEIIECCTB,
pacuérbl Macchl (00bEMa, KOJTMYECTBA BEUIECTBA) MPOJAYKTOB PEAKIIUHU, €CIIU OJTHO
Y3 BEUIECTB UMEET ITPUMECH.

XuMHS U )KU3Hb

Posib xumMun B 00€CTICUEHHH SKOJOTUYECKOM, JHEPTeTUYECKON U MUIIEBOI
0€30MacHOCTH, Pa3BUTUU MEIUIMHBI. [IoHATHE O HAyYHBIX METOJIaX IMO3HAHUS
BEILIECTB Y XUMUYECKUX PEAKIIHM.

[lpenctaBneHnss 00 oOOmMUX HAYYHBIX MNPUHIUINAX MPOMBIIIICHHOTO
MOJyYECHUS] BAKHEUIIIMX BEIIECTB.

YemoBek B MHpE BEHIECTB M MATEPUATIOB: BAKHEUIINE CTPOUTEIbHBIC
Marepualibl, KOHCTPYKIIMOHHBIE MaTepHualibl, KpPaCKH, CTEKJIO, KepamuKa,
MaTepualibl JUJIs 3JCKTPOHUKH, HAaHOMAaTepHUalbl, OPTaHUYECKUE U MUHEPaIbHBIC
ynoOpeHus.

XuMusi M 3J0pOBbE YENOBEKA: IPaBWIA MCIOJb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOT0 UCTIOIb30BaHMs ITpenapaToB ObITOBON XUMUH B
MMOBCETHEBHO M KU3HH.

MexxnpeaMeTHbIe CBSI3H.

Peamuzanuss  MEXNpenIMETHBIX  CBA3CH MpU  M3Y4YEHUM OOmer u
HEOpraHnueckoil xumun B 11 Kilacce oCymiecTBISIETCS YepPEe3 UCTOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHSATUN, SBJISIOIUXCS
CHUCTEMHBIMHU JIJIS OTJICJIbHBIX IPEAMETOB €CTECTBEHHO -HAYYHOT O IIUKJIA.

OO1me ecTecTBEHHO-HAYYHBIC MOHITHUS: HAy4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHalIM3, CUHTE3, KiIaccuduKalusa, TMEePUOJUIHOCTh, HaAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNUE, U3MEPEHUE, SIBIICHUE.

duznka: MaTepusi, SJHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOII, PAANOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BEIECTBA, (PM3UUYECKHUE BETUIMHBI U CIHHUIIBI UX
U3MEPEHUS, CKOPOCTb.
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buomorus: kierka, oOpraHW3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPO3JICMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpaIBI, TOPHBIE IOPOJIBI, MTOJIE3HBIC UCKOTAEMbIe, TOILIUBO,
pecypcehl.

TexHoMOTHSA: XUMHUYECKas MPOMBINUICHHOCTh, METALTYPTHS, MPOU3BOJICTBO
CTPOUTEIILHBIX MAaTEPHAIOB, CEIIbCKOXO3SIHCTBEHHOES IMPOU3BOJICTBO, IHUIICBASI
MPOMBINIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb, IPOU3BOJICTBO
KOCMETHYECKHMX TIperaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHalIoB,
AIIEKTPOHHASI TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.
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[JTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OEPA30OBAHMA

JIMHHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiamBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOCHUS
00yYarmuMHCsl TPOTPaMM CPEAHEro o0Imero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeIMETHbIM H  OpeAMETHbIM). HaydHO-METOAMYECKOW OCHOBOM I
pa3pabOTKH TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IPOTPaMM CPEIHEro OOIIero
00pa3zoBaHUs ABJISIETCS CUCTEMHO -/1€ATeILHOCTHBIN MTOIXO0 1.

B cooTBeTCTBHMM C CUCTEMHO-IEATEILHOCTHBIM TOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS NpeAMeTa « XUMHUs» Ha YPOBHE CPEIHEro
00111eT0 00Pa30BaHUS BBIJICIICHBI CJICYIOITHE COCTABIISIOIINC:

OCO3HaHWEe OOYYaAIOMUMHUCS POCCUHCKON TpaXAaHCKOW HACHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEACIICHHUIO;

HaJIMYHWE MOTHBAIIUU K 00yUYCHHUIO;

IIeJICHAIIPaBIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTUIHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH M UCTOPHUUIECKUX TPATUIINN 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CITOCOOHOCTh OOYYarOIMXCs PYKOBOJCTBOBAaTHCS B CBOEH
JEeATEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYIIMMH IEI0CTHON
CHCTEME XUMHIECKOTO 00pa30BaHUS;

HAIMYKE MPABOCO3HAHMS IKOJIOTUYECKOH KYJIbTYpPbl U CIIOCOOHOCTH CTAaBUTh
LM U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MpeameTa «XUMUS» JOCTUTAIOTCS B
CIMHCTBE Y4YEeOHOW ¥ BOCIIMTATCIbHOW JEATCILHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COLTMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMHU
U WacajlaMd POCCHMCKOro T'pakJIaHCKOTO OOIecTBa, MPHUHATHIMA B OOIIECTBE
HOpDMaMH Y  MpaBWIaMH  MOBEAEHUS, CHOCOOCTBYIOIIMMH  MpoIleccaMm
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTU
0OydJaronmxcs.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS»  OTpakKaror
C(hopMUPOBAHHOCTh OIBITA I[MO3HABATEIBHONW M NPAKTUYECKON AESATEIbHOCTH
00yJaronmxcs 1Mo peaM3auy IPUHATHIX B 0OIIECTBE IICHHOCTEH, B TOM YHUCJIC B
YacTH:

2) TPaKIAHCKOI0 BOCIIUTAHUA:

OCO3HaHMS 00YUaIOIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH,
YBOKEHUS K 3aKOHY U MTPABOTOPSIIKY;

MPEACTABICHUS! O COILMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUYECKO IEATEILHOCTU IIPH CO3JAHNHU Y4EOHBIX
IPOEKTOB, PEILICHNHU YU€OHBIX U MI03HABATEIbHBIX 33/1a4, BHITTOJIHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHKY U
apryMEeHTbI IPYTUX MPU aHAJIM3€ PA3JIMYHbIX BUJI0B YU€OHOH 1eATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOUIEHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUIO
OTCUECTBECHHOM XMMUH;

yBaKEHHMsI K MPOLIECCY TBOpPYECTBA B OO0JACTH TEOPUU M MPAKTHUYECKOTO
NPUMEHEHNUS XUMHUHM, OCO3HAHMS TOTO, YTO JOCTM)KEHHS HAyKH €CThb PE3YJbTar
JUIATENTbHBIX ~ HAOJIOJEHU, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TOUCKOB,
HNOCTOSIHHOT'O TpYAa YYEHBIX U IPAKTUKOB;

MHTEPECA U T03HABATEIbHBIX MOTUBOB B IIOJYYE€HUH U TIOCJIEAYIOIIEM aHAIN3E
UH(POPMAIUH O MIEPETOBIX JOCTHKEHHUSIX COBPEMEHHOM 0T€UE€CTBEHHO M XUMHUU;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO IOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMHY,
Y [IPUHUMATh OCO3HAHHBIE PEILICHNS], OPUEHTUPYSACH HA MOPaIbHO -HPaBCTBEHHBIC
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE U IMOCTYNKH CBOUX TOBapUIIEH C
NO3ULIMKA HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHME IOCJIEACTBUN ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbS:

NOHUMAaHMUS LEHHOCTEH 310poBOoro U 0Oe3omacHoro oOpasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (PU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMoeHns MpaBuil 0€30MacHOTrO OOpallleHUs] C BEIIECTBaMU B OBITY,
NOBCETHEBHOM KU3HU U B TPYA0BOM JAEATEIILHOCTH;

NOHUMAHUSI LEHHOCTU TMpaBWil MHAMBUAYATBHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBEACHHS B CUTYAILMSIX, YTPOJKAIOIIMX 3/10POBbIO U )KU3HU JIIO/EH;

OCO3HaHMS MOCJEACTBUNA U HENPUATUS BPEAHBIX NPUBBIUEK (YHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs1 );

5) TPy10BOTO0 BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCJIEI0BATEIbCKON
NEeSTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW M APYrux BUIAX
NEeSITEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B pELICHUMM MPaKTUUYECKUX 3ajad
COLMATILHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI );
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MHTEpeca K MPaKTHIECKOMY U3y4EHUI0 TIpodecCruid pa3IndyHOTo POja, B TOM
YHUCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH TI0 XUMHUH,

YBOXKEHUS K TPYAY, JIOJSAM TpYy/la U pe3ybTaraM TPYJ0BOU AEITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYATLHOW TPAEKTO pPHU
oOpazoBanus, Oyaymiel mnpodeccuu W peann3alnud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rU4€eCKOTO BOCTIMTAHUS

HKOJIOTMYECKH 11€JeCO00Pa3HOr0 OTHOMIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYLIECTBOBAHUS )KM3HU Ha 3eMIe;

NOHUMAaHUS TJIOOALHOTO XapakTepa SKOJOTHYECKUX MPOOJeM, BIUSHUS
IKOHOMMYECKHUX ITPOIIECCOB HA COCTOSHUE MPUPOTHOM U COIMATIbHOM CPEIbL;

OCO3HaHUSI HEOOXOIUMOCTH HCIOJb30BaHUSA JOCTIKEHUA XUMHH I
peleHns BOMPOCOB PAlMOHATIBLHOTO MPUPOI0TIOIb30BaAHUS;

AKTUBHOTO HENPUATUS JEUCTBUM, NPUHOCAIIMX BPEI OKPYKAIOIIEH
OPUPOJHON cpelle, yMEHHUS MPOTHO3UPOBATh HEOJArOMPUATHBIE HKOJIOTHYECKUES
MOCJICACTBUS NP EANPUHUMAEMBIX IEHCTBUIN U MTPEIOTBPAIIATh UX;

HAJIMYHS Pa3BUTOTO SKOJIOTUUECKOTO MBIIUICHHS, YKOJIOTHYECKOM KyJIbTYPBI,
OTIBITA NeSITeNIHHOCTH IKOJIOTHYECKOU HaINpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOW U COILMAIIBLHOM
NpPAaKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTUU
xeMo(hoouu;

7) HEHHOCTH HAYYHOI' O IO3HAHMSA:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U 0OIIECTBEHHOU MPAKTUKH;

NOHUMAaHUSl CHeUM(UKA XUMHM KaK HAyKd, OCO3HaHUS e€ poiu B
dbopMHUPOBaHUM PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEIOCTHOIO
NpeCTaBICHUs] 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHUHM TPHUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUH MpoOJieM COXpaHEeHUs
PHUPOTHOTO PAaBHOBECHS;

yOeXKIAEHHOCTH B OCOOOM 3HAUMMOCTH XUMHMHM [JUJII  COBPEMEHHOM
IUBWIN3ALMY: B €€ TYMaHUCTHYECKOM HAPABICHHOCTH U B&YKHOU POJIU B CO3IaHUN
HOBOHM 0a3bl MarepHalbHOW KyJIbTYpHl, pEIICHHH TJIO0AIBHBIX MPOOIEeM
YCTOWYUBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, TUILIEBON U
IKOJIOTHYECKOW 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, 00ECIIEYCHUN YCIIOBUIA
YCTIEHTHOTO TPY/Ia ¥ SKOJIOTUIECKH KOM(POPTHOM )KUZHU KKJIOT O YIeHa 0OIIECTBA;

€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOJOB
MIO3HAHMsI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh
MOJTy4aeMble 3HAHUS JIJIsl aHATIN3a U 00BSICHEHUS SIBJIICHHUA OKPY’KAIOIIEro MUpa U
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IPOUCXOIAIINX B HEM M3MEHCHHM, YMEHUS JIejiaTh 000CHOBAaHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAyYHBIX ()aKTOB M UMCIOIIMXCS JAHHBIX C EIbIO IMOTYICHHS TOCTOBEPHBIX
BBIBO/IOB;

CITOCOOHOCTH CaMOCTOSITEILHO HCIIOIb30BaTh XUMUYCCKHE 3HAHHUS I
pelieHus Mpo0JIeM B peallbHbIX KU3HCHHBIX CUTYAITUX;

HMHTEpeca K O3HAHUIO U UCCIICA0BATEIbCKOM ACITEIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHUI0, K AaKTHBHOMY IIOJIydCHHIO HOBBIX 3HAHMHA IO XHMHU B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TPy/la B pa3aHUHbBIX cepax mpodecCroHATBHON
NeSITEILHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yabTaThl OCBOSHHUS y4eOHOTO MpeaMeTa « XUMUsS» Ha
YpOBHE CPEITHET0 001Iero 00pa30BaHus BKIFOYAIOT:

3HaUYMMBIC  JUII  (QOPMHUPOBAHUS  MHPOBO33PEHHUS  O0OYyYaIOMIUXCS
MEXKTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHbIC TTOHITHS, OTPaXKAIOIIHE
IEJIOCTHOCTh HAyYHOW KApTUHBI MHpPAa W CIEMU(PHUKY METOJOB ITO3HAHWS,
UCII0JIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, DYHEPTHSI, SBJICHHE,
IpoIIeCcC, CUCTEMA, HAyYHBIN (PAaKT, MPHUHIIMII, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBaHNUE, HAOIIOCHNE, N3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

YHUBEPCAIbHBIE yuyeOHbIC JEUCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

pETyISATUBHBIC), 00eCIIeYrnBaroIIHe dhopMHupOBaHUE (YHKITMOHATIBHOM
IPAaMOTHOCTH Y COIMATLHON KOMIICTESHIINN 00y4arOIUXC;
CITOCOOHOCTH 00yJaroIMXCS HCTIOJIb30BaTh OCBOCHHBIC

MEXIUCIUTUIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHKSI M YHHUBEPCATbHBIC yUeOHBIC
JIEUCTBHUS B IO3HABATEIBHOW U COUUAIILHOM PAKTHKE.

MerarnpeqMeTHble pe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISATHBHBIMU
JEUCTBUSIMH.

OBiaieHne  YHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEJIHLHBIMH
NeHCTBUAMMU:

2) 0a3oBbleJIOTHYECKHUE IeiiCTBUSA:

CaMOCTOSITETbHO  (OPMYJIMPOBaTh W aKTyaJlM3UpPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONPENETATh LENU JEATEIIbHOCTH, 3aJaBas MapamMeTpbl U KPHUTEPUH UX
JIOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI IESITENIbHOCTH C TIOCTABJICHHBIMU LIEISIMU;

MCTOJIb30BaTh IPU OCBOEHUHW 3HAHUN MNPUEMBI JJOTUYECKOTO MBILIUICHUS —
BBIJICISATh XAPAKTEPHBbIC MPU3HAKKA MOHSATHM M YCTAaHABIIMBaTh WX B3aUMOCBS3b,
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HCII0JIb30BaTh COOTBETCTBYIONIUE MMOHATHS /11T OOBSICHEHHUS OTACIbHBIX ()aKTOB 1
SIBJICHUI;

BBIOMpATh OCHOBAHHMS W KPHUTEPUU NI KiIacCH(UKAIIMK BEIISCTB U
XUMHUYECKHUX PEAKIUN;

yCTaHaBJIUBaTh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY HM3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKJIEHUA (MHIYKTUBHbBIC, JEAyKTUBHBIC, IO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTHM U MPOTHUBOPEYHUS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIUPOBATH BBHIBOIBI U 3aKITIOYCHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMHUHU CUMBOJIMYECKHUE
(3HAKOBBIC) MOJEIH, TIPEOOPA30BBIBATh MOACIIbHBIC ITPECTABIICHUS — XUMHWYCCKHUIA
3HaK (CUMBOJI) DJIEMEHTa, XUMHUUECKas popMyIia, ypaBHEHHUE XUMUIECKOU PEaKIIuu
— TIpU pelIeHUN y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 337a4, TPUMEHITH
HA3BaHHBIE MOJICJIbHbBIC MPECTABIICHUS JIJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 0a30Bble HCCJIeI0BaATEIbCKIE 1eHCTBUS:

BJIQJIETh OCHOBAMM METOJ0B HAay4YHOTO TMO3HAHMS BEUIECTB M XUMHUYECKHUX
peaKuuu;

dbopMyIMPOBATh EH U 3a7a9H UCCIICTOBaHMsI, HCTIOJIb30BATh MOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI i1 (POPMUPOBAHUS TUTIOTE3HI [0 MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbIX CYXKJICHUH;

BJIQJICTh HABBIKAMHU CaMOCTOSITEIILHOIO IUIAHUPOBAHUS U TMPOBEIACHUS
YUYCHHUUECKUX AKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJIOAaTh 3a XOJ0M
polecca, CaMOCTOSATEIbLHO TMPOrHO3UPOBATH €r0 pe3yibTaT, (HOPMYIUPOBATH
0000IIIeHUS ¥ BBIBOIbl OTHOCUTEILHO JI0CTOBEPHOCTHU PE3YIIHTATOB UCCIICOBAHMS,
COCTAaBJIATH 000CHOBAHHBIN OTYET O PO ACNIaHHOM PaboTE;

npuoOpeTaTh ONBIT YYCHUYECKOM HCCIENOBATEIbCKOM U MPOEKTHOU
NESATeILHOCTH, TPOSABISTH CIIOCOOHOCTh WU TOTOBHOCTh K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB PEIICHUS MTPAKTHUECKUX 33]1a4, TPUMEHEHHUIO Pa3IMYHbIX METO/IOB
MTO3HAHMUS.

3) pa6orTa c unopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HWH(opmarmu (Hay4dHO-
MOMYJISIpHAs JIMTepaTypa XUMHUYECKOTO COJEp>KaHMs, CIPABOYHBIE MOCOOUS,
pecypcol MHTepHeTa), aHanu3upoBaTh UHOOPMAIIMIO PA3IUYHBIX BUJIOB U (Popm
MpeACTaBIICHUS, KPUTUYECKHU OIICHHUBATh e JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTB;
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bopMyIHPOBATh 3aMPOCH U MPUMEHSITh PA3IMIHBIC METOJIBI TP TIOUCKE U
oTtOope wmHpOpPMAIMK, HEOOXOAUMOW [JI1 BBIMOJHECHHS YYEOHBIX 3aaad
OMNPENEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCIOJIb30BaHUSA HHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IUMIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh ONTHUMAIbHYIO  (OpMy  mpeacTaBlIcHHSA
uHbopMaIu (CXeMbl, TpaduKh, JUArpaMMBbl, TAOIHIIBI, PUCYHKH U APYTHUE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MTPHU pabOTE C XUMUIECKOMN
uHbOpPMAICH: MPUMEHATh MEXKNpeaMeTHbIe (PU3MUECKUEe U MaTeMaTHUECKHUE)
3HAaKH ¥ CUMBOJIBI, POPMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

WCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpPEACTBA
HarJIsi THOCTH.

OBiajeHue yHUBEPCAJbHBIMIA KOMMYHUKATHBHBIMH J1€ iC TBUSIMU :

3a/1aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI B XOJI€ JUAJIOTa W/WIH
JTMCKYCCUHM, BBICKa3bIBaThb HJeH, (GOPMYIUPOBaTh CBOU  MPEIJIOKEHUS
OTHOCHTEJIHHO BBITIOJHEHHUS P €/JI0’KEHHO M 337124,

BBICTYNATh C TMPE3CHTAIMEH pPe3ybTaTOB TO3HABATEIILHON JEATEILHOCTH,
MIOJTy4€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOTHEHUN
XUMHYECKOTO IKCTIEPUMEHTA, MPAKTUICCKON pabOThI MO UCCIICIOBAHUIO CBOWCTB
W3Y4aeMbIX BEIECTB, peaTn3alii y9eOHOTO MpoeKTa U (OoPMYyIUPOBATH BHIBOIBI
10 pe3yJbTaraM MPOBENEHHBIX HCCIECAOBAHUM MYTEM COTJIACOBAHUS MO3WIMA B
X0/J1€ 00CYKJIeHHsI 1 0OMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCAJbHBIMH PEryJIsITUBHBIMH 1€ HCTBUSIMU:

CaMOCTOSITENbHO IUIAHUPOBATh W OCYIICCTBIATH CBOK II03HABATEIHLHYIO
NeSTEIILHOCTh, OMpenensas e€ IeNMd W 3adadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejlaracMblii aJTOPUTM JACHCTBUU TIpH
BBITIOJTHGHUU YYCOHBIX UM HCCIICIOBATEIbCKUX 3a/1ad, BHIOMpaTh HamOoJjee
3¢ GEeKTUBHBIN CMOCO0 MX peIIeHUss ¢ y4ETOM IOJIYYCHHsS] HOBBIX 3HAHHHA O
BEIIECTBAX M XUMUYCECKHX PEAKITUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH IEATEILHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHbie pe3yibTaTbl OCBOEHUS Kypca «OpraHuyeckas XuMUsD»
OTPaXkKaloT:

chopMUPOBAHHOCTh TPEACTABICHUH O XHMHYECKOM COCTAaBIITIOIICH
€CTECTBEHHO-HAYYHOW Kap TUHBI MUPA, POJIM XUMUHU B IO3HAHUU SIBJICHU TIPUPOJBL,
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B (OPMHPOBAHUU MBIIUIEHUS] W KyJIbTYypbl JMYHOCTH, €€ (PYHKIMOHAIbHOM
IrPaMOTHOCTH, HEOOXOAUMOM JISl peUIeHUs] MPAKTUUECKUX 33/1a4 U HKOJIOTHYECKU
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CPEIE;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAlOIINE TMOHATHS (XMMHYECKUH DJIEMEHT, aroM, JJEKTPOHHAI
000J10YKa aTOMa, MOJIEKYJIa, BAIEHTHOCTD, 3JIEKTPOOTPULATEIbHOCTh, XUMUYECKAs
CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaUIEHHAs), MOJIb, MOJIIPHAI
Macca, MOJISIpHBIA 00bEM, YIIIEpOIHbIN CKENET, PYHKIMOHATIbHAS TPYIIIA, PaaUKall,
U30MEPUsL, U30MEPBL, TOMOJIOTHYECKUU PsI, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPOI 1
a30TCOoJEpKAIME COEAUHEHUsI, MOHOMED, IOJMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAWHEHHS); TEOPHUM M 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHU,
JeKale B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTU XUMHUYECKHUX
SBIICHUN, (aKTOJOTUUYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU H
0e301aCHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYE€CKOM AEATENbHOCTHU YEI0BEKA,;

c(hOpMHUPOBAHHOCTh YMEHHUI BBISIBIATH XapaKTepHbIC MPU3HAKU TMOHSITHH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS PU
ONIMCAaHNHU COCTABA, CTPOCHUS U IPEBPALICHUNA OPTaHUYECKUX COCAUHEHUM;

Cc(hopMHUPOBAHHOCTh YMEHUW MCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
bopMyn OpraHMYECKMX BEILIECTB W YPaBHEHUW XMMHUYECKHX pEaKLUH,
W3TOTABJIMBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUIA WUIFOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hopMHUPOBAHHOCTh YMEHHMI yCTaHABIMBaTh MPUHAIJICKHOCTh H3YYEHHBIX
OPTaHUYECKUX BCILIECTB II0 HMX COCTABY MU CTPOCHUIO K OIPEACICHHOMY
KJIAcCy/Tpynne COEeNMHEHU (YIJIeBOJOPOABl, KHCIOPOA M  a30TCOJEpKalIe
COCIMHEHUS, BBICOKOMOJICKYJSIDHBIE COEIMHEHUs), JaBaThb KM Ha3BaHUS IO
cuctemarnueckoit Homenkinarype (IUPAC), a Takxe NpUBOIUTH TPUBUAIbHbIC
Ha3BaHMsI OTAEIIbHBIX OPraHUYECKUX BEUIECTB (STWIJIEH, NPOMMWIEH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIMUEPHUH, (EHOJ, (popMasibaerui, aleTaibIeru, MypaBbuHas
KHCJIOTA, YKCYCHAas KUCJIOTA, OJIECMHOBAs KUCJI0Ta, CTEApUHOBAsA KUCJIOTA, TJII0OK034,
($pykTO3a, Kpaxmall, [eJUT0103a, TIIULUH);

c(hopMHUPOBAHHOCTL YMEHHUS OMNPEAENSATh BHJIBI XMUMHUYECKON CBSI3U B
OpTraHUYECKHUX COCTMHEHUSX (OJMHAPHbBIE U KPATHBIE),

c(hopMHUPOBAHHOCTH YMEHHUS TPUMEHITh TMOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiecTs A. M. bytnepoBa 111 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MACCHI BEILECTB;
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c(hopMHUPOBAHHOCTH YMEHUI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKIEe
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TNPEICTABUTENCH pPa3IMYHBIX KJIACCOB
OpTaHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOTIHIICH, alleTHIeH, OyTtaguen-1,3,
MeTunOyTaaueH-1,3, 6€H30J1, METaHOJI, 3TaHOJI, STUJICHTJIMKOJIb, TIUIEPUH, (PEHOI,
alleTaIb/IeTU1, MypaBbHHAA U YKCYCHAs KUCJIOTHI, IJIFOK03a, KpaxMal, IeJUTI0JI03a,
AMUHOYKCYCHAsl KUCJIOTa), WIIFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIMX XUMHUYECKHX PpEAKIUil C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMyT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKH YTIIEBO JOPOHOTO
CHIPBs (HEPTh, MPUPOTHBIN a3, YTOJb ), CIOCOObI MX MepepabOoTKH U MPAKTUIECKOE
IpUMEHEHHE MTPOTYKTOB MepepadoTKy;

c(hOpMHUPOBAHHOCTh YMEHUN TMPOBOJAUTH BBIUHUCICHHUA IO XUMHYECKUM
ypaBHEHHsIM (Macchbl, 00bE€Ma, KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOIYKTa
pEaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX BEILIECTB
WIN IPOAYKTOB PEAKLIUN);

c(hopMHUPOBAHHOCT, yYMEHWW BJAJIETh CUCTEMON 3HAHUH 00 OCHOBHBIX
METOJ]aX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUH NPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHHUN (HA0JII0IeHHe, U3MEPEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYCCKWE 3HAHWS [Jis1 TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYyallUsX, CBS3aHHBIX C BEIIECTBAMH W UX
NpUMEHEHHEM;

c(hopMHUPOBAHHOCTh YMEHUI COOIIIOaTh IPaBHJIa NOJb30BAHUS XUMUYECKOM
NoCyIol M Ja00paTOpHBIM OOOPYAOBAHHMEM, a TAKXKE MpaBuUia OOpamieHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMU IO BBIMOJIHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUW TUIAHUPOBATH M BBHIMOJHITH XUMHYECKHI
AKCIIEPUMEHT (TIPEBPAILEHHUS OPTaHNYECKHX BEIIECTB MPU HArPEBAHUU, TIOTYICHUE
ATUJICHA U U3yYEHHE €T0 CBOMCTB, KAUueCTBEHHBIE PEAKIIUN OPTaHUYECKUX BEILIECTB,
JeHaTyparys O€JIKOB ITPU HArpEBaHKHU, [IBETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBUM
C TpaBUJIAMHU TEXHUKUA OE30MaCHOCTU Mpu oOpalieHun ¢ BeHIeCTBaMU U
7a00paTopHBIM  000PYIOBaHUEM, NPEACTABISTh PE3YJbTAaThl XUMHUYECKOTO
IKCIIEpUMEHTa B (OpME 3amucu YypaBHEHWNA COOTBETCTBYIONMX PEAKIHA |
(dbopMypoBaTh BEIBOIbI HA OCHOBE ITUX PE3YJIbTATOB;

Cc(hOpMHUPOBAHHOCTh yMEHUH KPUTUYECKUA AaHATU3UPOBATH XUMUYECKYIO
uHbOpPMAIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpPEICTBA MAacCOBOM
uHpopmarmu, MHTEepHET U ApYyrux);

C(hOpMHUPOBAHHOCTH ~ YMEHUH  COOJIOAATh  TMpaBWIa  JKOJOTUYECKU
11e1ecCO00pa3HOTO TOBEACHUS B OBITY M TPYAOBOW ACATEIHHOCTH B IIEIAX
COXpAHEHHUs] CBOETO 3/JI0POBbS M OKPYXKAIOMIEH MPHUPOIHOM Cpenbl, 0CO3HABATH
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ONAaCHOCTh BO3JEHCTBUS HA JKUBBIE OPTAHU3MbI OMPEACIIEHHBIX OPTraHWYECKHUX
BelecTB, moHUMas cMbica nokasarensa [1JIK, mosicHsITh Ha mpumepax CrmocoObl
YMEHBIIEHUS] W MPENOTBPAICHUS HMX BPEIHOTO BO3ACHCTBHS HA OpPraHu3M
YEeJIOBEKA;

IU1s1 OOyJaroIMXcsl ¢ OrpaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHHE
NPUMEHAITh 3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BEIIECTB U
XUMHYECKHX SIBIICHUN;

JUISL  CJETBIX W CHa0OBUAAIMX OOYYaromMXCs: YMEHHE HCIO0JIb30BaTh
penbedHo-ToueuHyI0 cucTeMy 00o3HaueHui JI. bpaiins nms 3ammucy XUMHIeCKuX

dbopmy.
11 KJIACC

[IpenmerHbie pe3yibTaThl OCBOEHUS Kypca «OOIas ¥ HeEOpraHWdecKas
XUMUSD) OTPAXKAIOT:

c(hopMUPOBAHHOCTh TMPEACTABICHUNA: O XUMHUYECKOW COCTaBIITIOIICH
€CTECTBEHHO-HAYYHOU Kap TUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBJICHUNA IPUPO/IBL,
B (OpPMUPOBAHMU MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
TPaMOTHOCTH, HEOOXOAUMOM JJISI PEIICHUST IPAKTHUECKUX 3a/1ad B HKOJIOTUIECKU
000CHOBAaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM CPENE;

BJIAJICHAE CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAOIIME TIOHATHS (XMMHUYECKUN AJIEMEHT, aTtoMm, u3oTom, S-, p-, d-
AIIEKTPOHHBIE OPOUTATM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKAas CBS3b
(KOBaJICHTHAs, MOHHAs, METAJUIMYECKAasi, BOJOPO/IHAA ), KPUCTALIMYECKAS PEIIETKA,
TUANBl ~XUMHAYECKHX  PEAKIHM, pacTBOpP, OJJIEKTPOJHTBI, HEIICKTP OJIUTHI,
ANEKTPOJIUTHYECKAS AUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKON peakluu, XUMUYECKOE PaBHOBECHUE), TEOPUU M 3aKOHBI (Teopust
ANIEKTPOJIMTUYECKON Auccouumanuu, nepuoandeckni 3akon [[. M. Menneneesa,
3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTHUN
MpU XUMUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTHU, CUMBOJUYECKHUI SA3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE MOHMMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUN, (PaKTOJOTHUECKUE CBEACHHUS O CBOWMCTBAX,
COCTaBe, MOJYYEHUU U 0€30MaCHOM UCTI0JIb30BAHUN BKHEHIIIMX HEOPTaHWY €CKUX
BEIIECTB B OBITY M IPAKTUYECKOM IS TEIIbHOCTH YEJIOBEKA,

c(hopMHUPOBAHHOCTh YMEHUN BBISBISITH XapakKTePHbIC MPU3HAKK TOHSITHH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATUSL TIPH
OTIMCAaHUU HEOPTAHNYECKUX BEIIECTB U MX MPEBPALICHUM;

c(hopMUPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI
cocTtaBiieHuss (OpPMyJI BEIMIECTB M  ypaBHEHUN XUMHUYECKUX  PEaKIuH,



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

cuctemarndeckyro HoMeHKIaTypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTACIILHBIX
HEOPraHWYECKHUX BEIIECTB (YrapHbIM ra3, YIJIEKHCJbIM ra3, aMMHAaK, TameHas
U3BECTh, HETalIEHAsl U3BECTD, INTHEBAS COJIA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTH YMEHUH ONPEIENATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX AIEMEHTOB B COEIMHEHHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs, BOJOPO/IHAS) B COCTUHEHUSAX, THII
KPUCTAUIMYECKOM PEUIETKH KOHKPETHOI'O BEIIECTBA (ATOMHAs, MOJEKYJApHasd,
MOHHAsl, METAJUIMYECKAs), XapaKTeP CPENbI B BOAHBIX paCTBOPAaX HEOPraHUYECKUX
COCIUHCHUI;

c(hopMHUPOBAHHOCTD YMEHUU YCTaHABJIMBATh MPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMNpENeNEHHOMY KiacCy/Tpyre
COEIMHEHUN (TIPOCTHIE BEIIECTBA — METAUIBI U HEMETAIbI, OKCUbI, OCHOBAHWS,
KUCJIOThI, aM()OTEPHBIE TUIPOKCHUIBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICII IEPHOIUYECKOTO 3aKoHa /1.
N. MenzeneeBa 1 AEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOLLYIO, OObSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUH;

C(hOpMHUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh DJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1-4 mnepuonoB llepronnueckoir cHUCTEMBI
xuMudeckux snemenToB JI. M. MeHpaeneeBa, MCHOJB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY , «IHEPTETUUECKUE YPOBHU», 00BSACHATh 3aKOHOMEPHOCTU
U3MEHEHUSI CBOWCTB XMMHUYECKUX DJIEMEHTOB W UX COEIMHEHUH MO Mepuojam u
rpynnam [lepunoanyeckoit cucteMsl xumuieckux aneMeHToB [l. . Menneneesa;

Cc(hopMHUPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh (OMMCHIBaTh) OOIIME
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB  PAa3JUYHBIX  KJIACCOB,
MOATBEPKIAATh CYLNIECTBOBAHUE T€HETUYECKOW CBSA3M MEXIY HEOPTraHWYECKUMU
BEILECTBAMH C IMOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEaKLIN;

c(hopMHUPOBAHHOCTh YMEHHS KIacCU(UIUPOBATH XUMUUYECKUE PEAKLUU 10
pa3IMYHBIM NPU3HAKAM (YUCIYy U COCTaBY PEArupyoIIMX BELIECTB, TEIIOBOMY
3 deKTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JEMEHTOB, 00paTUMOCTU
peaKlnu, y4acTHIO KaTaln3aropa);

c(hopMHUPOBAHHOCTh YMEHUW COCTAaBJISITh YPABHEHUS PEAKUUN Pa3IMYHBIX
TUIIOB, MOJIHBIE U COKPAIIEHHBIE YPaBHEHUSI PEAKIIM HOHHOTO 0OMEHa, YUYUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIIA;

c(hopMHUPOBAHHOCT, YMEHH MPOBOJAMUTH PEAKUUHU, MOJTBEPKIAIOIINE
KAYECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PAaCIIO3HABaTh
OTBITHBIM MTyTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUY ECKUX
BEILECTB;
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c(hopMUPOBAHHOCTP YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTEIIBHO -
BOCCTaHOBHTEIbHBIX PEAKIHI ITOCPEICTBOM COCTABJICHHS AIEKTPOHHOTO OajaHca
ATUX PEaAKIN;

c(hopMupPOBaHHOCTH YMEHUH 0O BSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKuM OT Pa3IMIHBIX (DAKTOPOB; XapaKTeP CMEIIEHUS XUMUYIECKOTO PAaBHOBECHS
B 3aBUCHMMOCTH OT BHelIHero Bo3aekcTrus (mpuniui Jle Ilarense);

c(hopMHUPOBAHHOCT, YMEHHUH XapaKTepH30BaTh XUMHUYECKHE IPOIIECCHI,
JIeKallie B OCHOBE MPOMBIILICHHOTO MOJYy4YeHUSI CEpHOM KHUCJIOThI, aMMHaKa, a
TaKke CPOPMHPOBAHHOCTh MPEICTABICHUN 00 OOIMX HAYYHBIX MPHUHIUINAX U
AKOJIOTHYECKUX MPOOIEMaxX XUMHUUIECKOTO MPOU3BOJICTBA;

c(hopMHUPOBAHHOCTH, YMEHUW TMPOBOJNUTH BBIYUCIICHUS C HCTOJIH30BaHUEM
MOHSTHUS «MacCOBasl JT0JIS BEIIECTBA B PACTBOPE», 00EMHBIX OTHOIIICHHIA TA30B TIPH
XUMHUYECKUX PEAKIMSIX, MacChl BEIIECTBA WM O00BbEMA Ta3oB MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJIHOTO U3 YHYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3 (dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hopMuUpOBAHHOCTh YMEHUI COOJII0/1aTh TIPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCYIOM M Ja0OopaTOpHBIM OOOpYAOBaHMEM, a TaKXKe MpaBWiIa OOpalieHus C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBINOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hopMUPOBAHHOCTH YMEHHMM IUTAHUPOBATh M BBIMOJHATh XUMHUYECKUA
AKCTIIEPUMEHT (pazJioKEHUE MEPOKCHUIa BOJIOPOJa B MPUCYTCTBUM KAaTaIU3aTopa,
ONpE/ICNICHUE Cpelbl PACTBOPOB BEUIECTB C TMOMOIIbIO YHUBEPCATHLHOIO
WHJIMKATOPa, BIUSHUE pa3UYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOUW pEaKInH,
pEakiMy MOHHOTO OOMEHA, Ka4yeCTBEHHBIC PEaKkIMu Ha Cyib(dar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 TI0
TemaM «Metawiel» U «HeMeTawibl») B COOTBETCTBUMU C TpPaBWIAMU TEXHUKU
0€30MacHOCTH NpH OOpaIICHUH C BEIIECTBAMU U JJaOOpaTOpHBIM 000PY/10BAHUEM,
MPEACTaBISATh PE3YJbTAaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIIMIA U (POPMYIMPOBATH BHIBOABI HA OCHOBE ATHX
pE3yJbTaTOB;

c(hopMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMaIIMIO, TOJYy4aeMyl0 U3 Pa3HbIX HCTOYHMKOB (CpeicTBa MacCOBOM
KOMMYHHUKaIuu, IHTepHET U APYTUx);

chopMupoBaHHOCTP ~ YMEHHUW  CcOOMIOAATh  MpaBWIA  SKOJOTHYECKH
11e1eCO00pa3HOTO TMOBEACHUS B OBITY M TPYIOBOW AEATENHHOCTH B IEIAX
COXPaHEHHUsI CBOEro 3J0POBBS U OKPYXKAIOIICH MPUPOJTHON CPEIbl, 0CO3HABATH
OTIAaCHOCTH BO3JICKCTBUS HA )KUBBIE OPTaHU3MBI OTIPEEIEHHBIX BEIIECTB, TOHUMAs
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cmbicn mokazatens [IJIK, moscHsATP Ha mpuMepax CrOCOObI YMEHBIICHUS U
MPEAOTBPALICHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHU3M YEJIOBEKA,;

JU1s1 OOYyJaroMXcsl ¢ OTPaHUYCHHBIMUA BO3MOYKHOCTSMH 3J0POBbS: YMEHUE
NPUMEHATh 3HaHWS 00 OCHOBHBIX NOCTYMHBIX METOJAaX IMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJETBIX M CHa0OBUAAIMX OOYYaroMMXCsl: yMEHHE HCIO0JIb30BaTh
penbedHo-ToueuHyI0 cucTeMy 00o3HaueHui JI. bpaiins nms 3ammucy XUMHIeCKuX

dbopMyL.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Konrpoabnbie | Ilpakruueckue
NporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThl padoThI
pecypcebl
Pasznea 1. TeopeTuueckne OCHOBBI OPraHu4e CKOM XMMHH
[Ipeamer oprannueckor XuMuu. Teopust
1.1 CTPOEHUSI OPraHUUYECKUX COETUHEHUM A. 3
M. Bytneposa
Htoro no pazneny 3
Paznean 2. Yriesoaopoabl
2.1 [IpenenbHble yraeBOAOPOABI — aKaHBI 2
29 HenpenenbHblie yriieBoJOPO/IbI: alKEHBI, 6 1
' AJIKa I EHBI, aJIKHHBI
2.3 ApoMaTuydeckre yriaeBo0pOabl 3
24 [IpupoaHbie HCTOYHUKHU YITIEBOAOPOIOB U 1 1
' uX rnepepaboTka
Htoro no pazneny 12
Pa3nen 3. Kuciiopoacoaepxanme opraHnyeckue coeauHeHUs
3.1 Crnuptel. DeHon 3
3.2 Anpnernapl. KapOOHOBBIE KUCTIOTHI. 7 1
' CroxubIie 3upsbI
3.3 VreBoasl 3 1
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[TPOTPAMME

Hroro no pazneny 13
Paznen 4. A3oTcoaepxkanme opraHudecKue coeJauHe HUs

4.1 AMUHBI. AMUHOKUCIOTHL. bemku 3
Hrtoro 1o paznery 3
Paznean S. BeicokomMoJieKyJIsIpHbIE cOeUHE HUS

5.1 [Tnacrmaccrl. Kayayku. Bonokna 1
Hroro no pazneny 1
Paznen 6. Pezepn 2
OBILIEE KOJIMYECTBO YACOB I1O 34
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11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3ieJioB U TeM (uud poBbie)
Ne ni/mn Konrpoasusie | IIpakTnyeckue
NporpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHMH
Ctpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepnoanueckas cucteMa XUMHUUECKUX 3
anemenToB JI. 1. MenaeneeBa
19 Ctpoenue BemecTBa. MHoOrooopasue 4
' BEIIICCTB
1.3 XUMUYECKHE PEAKITHH 6 1 1
Hrtoro 1o paznery 13
Paznen 2. Heoprannueckasi xumms
2.1 Mertamibt 6
2.2 HemeTtaimsr 7 1 1
23 CBs3b HEOPTaHUUECKUX U OPTAHHUYECKUX )
' BEILECTB
Htoro no pazneny 15
Paznen 3. Xumusi M )KU3Hb
3.1 XuMus v )KU3Hb 4
Hroro no pazgeny 4
Peseps 2
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OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

34
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IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KosuyecTrBo yacos DJIeKTPOHHBIE
Ne ara u¢ poBbIe
Tema ypoka Konrpoas | TIpakru A g p
n/n Bceero HblE yeckKue u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoThbI pecypcbl
[Ipenmer opraHumveckor XUMHUH, €€ BOZHUKHOBEHHUE, https://academy-

1 pa3BUTHE U 3HAYCHUE 1 content.apkpro.ru/lesso
n/a9f3d191-5e1le-4e24-
ac02-efb16fa49f6a

Teopust cTpoeHUst OpraHUUYECKUX coeTMHeHnt A. M. https://academy-
2 1 0.5 n/c935a58c-ab0e-4c59-
CraproBas 1uarHoctudeckas pabora 9dcf-20517ae4b526
[pencraBienne o KIacCU(DUKAIIMN OPTaHUIESCKUX https://academy-
3 BenlecTB. HomeHkinatypa (cuctemaruueckas) u 1 content.apkpro.ru/lesso
TPUBHAJIbHbIE HA3BAHUSI OPTAaHMYECKUX BEIIECTB n/c935a58¢-ab0e-4¢59-
9dcf-20517ae4b52e
AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN PSJT https://academy-

4 1 content.apkpro.ru/lesso
n/258ddc06-ec23-473c-
b3d7-ed82fcaddd02

MertaH u 5TaH — NPOCTEUIIME IPEACTABUTEIN https://academy-

5 AJIKAaHOB 1 content.apkpro.ru/lesso
n/9641927f-bbc8-44b9-
b3ea-81la2be75c47a

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 https://academy-
content.apkpro.ru/lesso




,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

n/4038171e-4158-
4bd1-ae98-
18dc1cfh9399

OTHIIEH " MMpONUJICH — HpOCTCﬁHMG NpeACTaBUTCIIN

https://academy-
content.apkpro.ru/lesso

7 AIIKCHOB
n/05ab5925-ba8e-499-
840b-70b5e8db71ae

[Ipaxruueckas padora Ne 1. «Ilonydyenue sTuiieHa u https://academy-

8 W3y4YEHHUE €r0 CBOMCTBY» content.apkpro.ru/lesso
n/53cd2379-2a45-43b1-
9f67-7ebcdaf03ce0

Anxanuensl. byraguen-1,3 u merninOyraauen-1,3. https://academy-

9 [NoyyeHre CHHTETHYECKOTO KaydyKa M Pe3HHBI content.apkpro.ru/lesso
n/6df23393-6f08-4b9f-
ae01-a983h95h854a

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, https://academy-
10 TOMOJIOTUYECKUM psAl. ALETUIIEH — MPOCTeHIMIA content.apkpro.ru/lesso
IIPECTABHTEND ATKUHOB n/05¢9a929-6741-4d7c-
84b5-009292468356

11 Borunciienust mo ypaBHEHHIO XUMUYECKOW PEAKIIUU

ApeHBbI: 6eH301 1 Toyosl. TOKCHYHOCTh apeHOB https://academy-
content.apkpro.ru/lesso

12 n/d86d7d00-d5b4-
491d-aded-
c3ddal9feefs

I'eHeTHyeckast CBSI3b YIIIEBOJOPOIOB,

13

NprUHALJICKAIIMX K PA3JIMYHBIM KlIacCaM

14

Juarnoctrdeckas paboTa 3a mepBoe MoJIyroaue.
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IIpuponHbIe HICTOYHUKH YITIEBOAOPOJOB: IPUPOJHBIN
ra3 Y MONyTHbIE HEQTSHbIE Ia3bl, HEPTh U MPOITYKTHI

https://academy-
content.apkpro.ru/lesso

15 eé nepepaboTKy n/99557a5e-2221-43e0-
97b8-983de535c44d
HpeILGJIBHI)IC OAHOATOMHBIC CITUPTHI: MCTAHOJI U
16 sTa”oi. BogopoaHas cBs3b
MHOroaTroMHbI€ CIUPTHI: STUICHIIIUKOIb U TIIUIIEPUH https://academy-

17 content.apkpro.ru/lesso
n/5439c18b-7440-4b6f-
bf84-c04fa471694f

@DeHOo: CTPOCHUE MOJIEKYIIbI, (DM3UUECKUE U https://academy-

18 XMMHYECKHE CBOMCTBA, IPUMEHEHHE content.apkpro.ru/lesso
n/461aa9c8-cOef-4827-
a8e5-d12a0bedc826

Anpaeruasl: GopManbIeru U aneTalbIeru. ALeTOH https://academy-
content.apkpro.ru/lesso

19 n/649883b8-7c5f-4f16-
896e-10a22780h08f1

OHOOCHOBHBIE ITPEAETbHBIE KAPOOHOBBIE KUCIIOTHI: https://academy-
MypaBbUHAs U YKCYCHAs content.apkpro.ru/lesso

20 n/8664b319-0ba3-
4945-h076-
cb7ae5858h90

[paktuyeckass padora Ne 2. «CBoiicTBa pacTBOpa https://academy-

21 YKCYCHOW KHMCIJIOTBD» content.apkpro.ru/lesso
n/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

CreaprHOBasi U OJICMHOBAsSI KUCIIOTHI, KaK https://academy-
22 MPEICTABUTEIHN BBICIIMX KAPOOHOBBIX KHCIIOT content.apkpro.ru/lesso

n/9834d408-386d-
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4443-8de3-
Tefba8b98cdb

MBIHa KaK COJIM BBICHIMX Kap6OHOBBIX KHCJIOT, UX
MOIOIIEE JIEVCTBUE

https://academy-
content.apkpro.ru/lesso

23 n/71ac43f2-a0d4-4945-

a0eb-1e59cd5f4dof
Cnoxubie 5(UpBI Kak MPOU3BOIHBIE KAPOOHOBBIX https://academy-

24 kucnoT. [uaponus coxHbeIX >3GUpoB content.apkpro.ru/lesso
n/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

XKupsl: TMapONIH3, MPUMEHEHHE, OMOTOTHYECKas POITh https://academy-

o5 AKUPOB content.apkpro.ru/lesso
n/7lac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

VYrneBosasl: cocTa, Kiaccudukanus. Baxuelnme
26 MPEJICTAaBUTEIH : TIIIOK03a, (PPYKTO3a, caxaposa
Kpaxman u nemnroio3a Kak npupoIHbIE TOIUMEPHI https://academy-

97 content.apkpro.ru/lesso
n/709ce43a-deb6-4281-
963b-01d2e212d4d0

KontponbHas pabota o pasaeny https://academy-

28 «Kucnopoacoaepanme OpraHMdeckhe CoeTuHEHHD) content.apkpro.ru/lesso
n/690fbb76-f4a-4f77-
bbbe-3d3ae748f716

29 AMUHEBL: METHJIAMUH U aHUJIWH

AMUHOKUCIIOTBI KaK aM(OTEpHbIE OpraHUYECKUe https://academy-
30 COEIMHEHUSI, UX Onoyiornueckoe 3Havenue. [lentu st content.apkpro.ru/lesso

n/0c608a59-4c69-4481-
839e-9205f201b73e
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"UtoroBas auarHoctuueckas padora mo gopmare

https://academy-
content.apkpro.ru/lesso

BIIP»
31 1 ! n/C212F3d7-43d1-4873-
ace0-78eca6009628
OCHOBHBIC MMOHATHUA XUMHUH BBICOKOMOJICKYJISAPHBIX
32 COeMHEHMUN. belkn kKak MpupoIHbIe 1
BBICOKOMOJICKYJISIPHBIE COCTUHCHUS
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJICKYIISIPHBIX https://academy-

33 coepuHenui. [l1acTMacchl, Kaydykd, BOJOKHA 1 content.apkpro.ru/lesso
n/45b81dac-acha-440e-
99e3-14c3ba78050a

[ToBTOpenue. Pemenue 3anau https://academy-

34 1 content.apkpro.ru/lesso
n/45b81dac-acha-440e-
99e3-14c3ba78050a

OBHIEE KOJIMYECTBO YACOB I10O I[TPOIT'PAMME 34 3,5
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11 KUIACC

Ne
n/n

Tema ypoxa

KoanyecTBOo 4acoB

Bcero

Konrpoabubie
padoThI

IIpakTH4yeckue
padoThI

JlaTa
U3ydeHUsl

DJIeKTPOHHBbIE
g posbie
o0pa3oBaTeJibHbIE

pecypebl

XuMHUECKUil 3neMeHT. AToM. S apo atoma,
M30TOIBI. DJIEKTPOHHAs 000I0UKa.
DHepreTuyecKkre ypoBHU, NOJAYPOBHHU.
ATtomHbIe opOuTaNy, S-, pP-, d- 3JIEMEHTHI.
OcobeHHOCTH pacmpeesieHusl SIEKTPOHOB
10 OpOUTAJISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeTBIPEX NEPUOI0B. DIIEKTPOHHAs
koHuryparus atomoB. [lepuoanaeckuit
3akoH U [lepmoanueckas cucrema
xuMmuuecknx 3yemenToB JI. . Menneneena,
UX CBSI3b C COBPEMEHHOU TEOPUEN CTPOCHUS
aTOMOB.

Bxonnas nuarnoctudeckas pabota

3aKOHOMEpPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX U CJIOKHBIX BEIIECTB 110 TPyNIam 1
nepuojaM. 3Ha4eHUe NEPUOIUIECKOTO
3aKOHa B Pa3BUTHH HAYKHU.

Ctpoenue BeecTBa. XMMUUYECKasi CBSI3b.
Buapl xuMudeckoi CBsI3M (KOBaJIeHTHAs
HETOJIsIpHAs U MOJIspHAasi, HIOHHAA,
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MeTalndeckas). MexaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM XUMUYECKOH CBsI3M (OOMEHHBIN
U JJOHOPHO-AaKIEeNTOPHBIN ). Bogopoanas
CBSI3b.

BaneHTHOCTH. DNIE€KTPOOTPUIIATETBHOCTD.
Crenens okucienus. MoHBI: KaTHOHEI U
aHUOHBI. BeliecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH

5 IIOCTOSIHCTBA COCTaBa BEIECTBA. THIIBI
KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTD
CBOIICTBA BEMISCTB OT THUIIA
KPUCTANIMYECKON PEIETKU.

[oHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE M KOJUTOUTHBIE PACTBOPHI.
6 MaccoBasi 1015 BEIIECTBA B pacTBOPE,
peleHue 3a1ay.

Knaccudukanust 1 HoMEHKIaTypa
HEOPraHUYeCKUX COCUHECHUN.

7 I'eneTnyeckas CBsi3b HEOPTAHHMYECKUX
BEIIECTB, PA3IMYHBIX KIaCCOB

Knaccudukanms XaMUUeCKIX pPeaKiiuii B
HEOPraHW4YeCKON U OpPraHuYeCKON XMMUH.
8 3aKOH COXpaHEHUsI MacChl BEILECTB; 3aKOH
COXpaHEHMS U MPEBPALLCHUS SHEPTUH [TPH
XUMUUYECKUX peaKUUsX. BeruuciaeHnus no
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YpaBHEHHUSIM XUMUUYECKUX PEAKIIUH U
TEPMOXUMHUYECKHE PACUETHI

CxopocTh peakiuu, e€ 3aBUCUMOCTb OT
pa3nuaHbBIX pakTopoB. OOpaTUMBIC PEAKIINH.
9 Xumuueckoe pasHoBecue. Daxkropsl,
BIIMSAIOLME HA COCTOSIHUE XMMHYECKOTO
paBHoBecus. [Ipuanun Jle Hlarense.

[Ipaxrryeckast padora Ne 1. «Bnusinue
10 pa3nuYHBIX (AKTOPOB HA CKOPOCTH
XUMUYECKON PEaKIIUM»

DNEKTPOIUTHYECKAST TUCCOIUAIHS.
CunbHble U ciabbie nekTponnThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KHCIIas,

11 HelTpanbHas, menoyHas. Peakiinu HOHHOTO
oOMeHa. ['maponu3 opraHM4ecKux u
HCOPraHUYCCKHUX BCUICCTB

OKuCINTENbHO-BOCCTAHOBUTENIBHBIE
12 peakiuu.IlonsTrE 00 351eKTpOIN3e
pacIiiaBoOB U PacTBOPOB COJICH

Juarnoctuueckas pabota 3a 1 momyroaue
13 «TeopeTnyeckrue OCHOBBI XUMUM»

Merainel, ux nonoxenue B llepruoanueckoit
14 CHUCTEME XUMHYCCKUX 3yemeHToB []. .
MenneneeBa 1 0COOEHHOCTH CTPOSHHUS
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aToMoB. O61nme ¢u3nueckue cBoicTBa
METaJUIOB

15

CnaBbl METAIUIOB. DJIEKTPOXUMHUYECCKUAI
PSAI HAIIPSDKEHU N METAIUIOB

16

XUMHYECKUEe CBOMCTBA BaXKHEUIIMX
METaJIOB (HaTPUH, KN, KaJIbIIUH,
MarHui, aTlOMUHUN ) ¥ UX COSTUHEHU I

17

XWMUYECKHE CBOMCTBA XpOMa, MEAU U UX

COEOIUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, XKele3a U UX
COCTMHEHU N

19

[Ipakrraeckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«MeTtaisi»"

20

Hemeramnibl, ux nmonoxeHue B
[lepronudeckoit cuCTEME XUMHUUECKUX
anemenToB /I. 1. MenneneeBa u
0COOEHHOCTHU CTPOCHHS aTOMOB

21

dusnueckre cBOMCTBAa HEMETAJJIOB.
AnnoTponusi HEeMeTauioB (Ha mpuMepe

Kuciopona, cepsl, Gochopa u yraeposa)
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22

XWMUYECKUE CBOMCTBA raJIOTEHOB, CEPBI U
UX COEIUHEHUH

23

XuMHYECKUe CBOMCTBA a30Ta, ocdopa U ux
COEAUHEHUMN

24

XUMHUYECKHE CBOMCTBA YIIIEPOJa, KPEMHUS U
uX coenqnHeHui. [ lpumenenne BakHeNmmx
HEMETAJJIOB M UX COCAMHEHUN

25

HroroBas nuarnoctuyeckasi padbota 3a roj
"MeTtaiel 1 HEMETAIIBI "

26

[pakruueckas pabota Ne 3. «PermeHue
JKCIIEPUMEHTAIBbHBIX 337124 110 TEME
"Hemerambl'"»

27

Heopranuueckue u opraHnueckue KMCIOTHI.
Heopranuueckue u opranuueckue
OCHOBAHUS

28

AmdoTepHbIe HEOPraHUUYECKHE U
OpraHuuecKre coeMHeHus. [ eneTnyeckas
CBSI3b HEOPTaHMYECKUX U OPTAHUYECKUX
BEILECTB

29

Ponb xumMuu B o0ecriedeHun HIKOJIOTHYECKOM,
SHEPreTUYECKON U MUIICBON 0€30MacHOCTH,
pa3BUTHU MeAUIMHBL. [IoHSATHE O HAYYHBIX
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METOAaX MO3HAHUS BEIIECTB U XUMHUUECKUX
peaKiuid.

30

[IpencraBienus 06 0OIMX HAYIHBIX
MPUHIATIAX TPOMBIITICHHOTO MOTY4YEeHUS
Ba)KHEUIIMX BEIIECTB.

31

Yenosek B MUpE BELIECTB U MATEPUAIIOB:
BaXHEUIIME CTPOUTENBHBIE MATEPUAIIBI,
KOHCTPYKLIMOHHBIE MaTepHallbl, KPacKu,
CTEKJIO, KEpaMHUKa, MaTepuabl JIsl
JJIEKTPOHUKHM, HAHOMAaTEPHAJIbI,
OpraHUYECKUEe U MUHEpAJIbHbIE YI0OOpEeHUSI.

32

XUMHS U 310pOBbE YEJIOBEKA: ITPaBHIIA
HCII0JI30BAHU s JIEKAPCTBEHHBIX IIPENApaTOB,
npaBuIia 6€301aCHOTO UCIIOIb30BAHUS
rpenaparoB ObITOBOM XUMUH B

MOBCEIHEBHOU YKU3HMU.

33

HOBTOpeHI/Ie I'eneTnueckas CBSI3b MCKIOY
KlIacCaMHU HCOPIraHUYCCKUX BCHICCTB

34

[ToBTOpeHue. XumMuuecknue CBOMCTBA
METAJIJIOB U HEMETAJIJIOB.

OBLIEE KOJIMYECTBO YACOB I1IO
[NPOTPAMME

34
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BHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYUEBHBIE MATEPUAJIBI V151 YHEHUKA
» Xumust, 10 xnacc/ I'abpuensia O.C., OO11ecTBO C OTpaHUYECHHOU
0TBETCTBEHHOCTHIO «JIPODAY; AktinonepHoe o6111ecTBO «3marenscTBo
«IIpocsemenue»

* Xumus, 11 kmacc/ IN'abpuensin O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxumonepHoe obmecTBo «M3narensctBo «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETU

HUHTEPHET

JOKYMEHT MNOJANUCAH SJEKTPOHHOHW NOANUCBHIO
HOAJIUHHOCTDh JOKYMEHTA HNOATBEPXXIEHA.

< MPOBEPEHO B IIPOTPAMME KPUIITOAPM.
MmoAINMChb
O6wwmii cratyc nognucu: Mognucb BepHa
CeptudumKar: OOFAB3DO0OC6CBF16E876C9331287D9DDDA
Bnapeneu;: MYHUUMNANBHOE BIOAMMETHOE OBLUEOBPA3OBATE/IBHOE

YYPEXAEHUE "CPEOHAA OBLLEOBPA3OBATE/IbHAA LUKOJA Ne 8",
LWenunoea, CeetnaHa OpbeBHa, school8@edumonch.ru, 510705525208,
5107110301,11763146448,1025100653357, MYHULUMNANBHOE
BHOAXETHOE OBLLEOBPA3OBATE/IbHOE YYPEXAEHWME "CPEOHAA
OBLLLEOBPA3OBATE/IbHAA LLUKOJIA Ne 8", InpekTop, ropos MoHYeropck,
ynunua Uapesckoro, gom 4a, MypmaHckas obnactb, RU
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Usparennb: denepanvHoe KasHayvelicTBo, KasHauelictso Poccun, RU, r. Mockea,
Bonblwoli 3n1aTOYCTUHCKMIA Nepeynok, 4. 6, ctpoeHune 1, 1047797019830,
7710568760,77 Mocksa, uc_fk@roskazna.ru
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