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HOACHUTEJBHAASA 3AIINCKA

[IporpaMMa 1O XWMHUHM Ha YPOBHE CpEIHEro o0O0IIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENbHOM MPOrPaMMbl CPEIHEro OOIIero o0pa3zoBaHUs
(®OIT  COO), mnpencrabieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHOM crangapre COO, c¢ yuérom Konuenuuu mpenoiaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTEeNbHBIX opraHu3anusx Poccuiickoii
Qenepanny, peanu3yOUIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrpamMMbl, U
OCHOBHBIX TMoyokeHUuH «CrpaTeruu pa3BUTHs BocnuTaHusi B Pocculickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKE MPOrpaMMBbl MO XHWMHH, K ONPEIEIECHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUSL OOyUYaIOIIMXCA CPEACTBAMU
yueOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainbHbie ToyioxkeHuss GPI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COJIep)KaHus, pe3yibTaToB OOy4YeHHs U TpeOOBaHUII K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
o0uieo0pa3oBaTeabHON OpraHu3alluy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM 3TaloM pealu3aluud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHUs. OTHU IIEHHOCTH KacaroTcs
MO3HAHWS 3aKOHOB MIPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KYJIbTYPhI
YeJOBEeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe 00Opa3oBaHHE
00yyJaroIMxcsl Ha YPOBHE CPEAHEro 0o0IIero oOpa3oBaHus CpelCcTBaMU yu4eOHOTO
npeaMera  «XHUMHsD), COJEpPKAHUE U IOCTPOEHUE KOTOPOIO ONpPEIEIEHBbl B
nporpaMme MO0 XUMHUHM C YYETOM CHelUUKH HAyKd XUMHUH, €€ 3HaueHUs B
NO3HAHUU TPUPOABl U B MaTEpPUAIbHOW MKU3HM OOIIECTBA, a TAaKXKe C YUYETOM
oOluMX 1eleil W MPUHLUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuMUsl KaK 3JI€MEHT CHCTEMbI €CTECTBEHHBIX HayK HUIpaeT 0coOylo poiib B
COBPEMEHHOM IUBMIM3AIMH, B CO3JaHUA HOBOW 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBO# BKJIaJa B (HOPMUPOBAHKE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHME LEJIOCTHOIO MPEJICTABICHUS 00 OKpYKaloleM MHUpPe KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aHMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUSI CTajia
HEOTHEMJIEMOHN YaCThI0O MUPOBOH KYJIbTYPbl, HEOOXOJIUMBIM YCIIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. COBpeMEHHas XHUMHS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HamlpaBl€HAa Ha pEIICHHE
r00anbHbIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B cooTBercTBUM € OOmMMMHU LEISIMH W TPUHLUUIIAMU CPEIHETO OOIIEro
oOpazoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM Uil  BBIPAOOTKH  MUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOAOJIKEHUS
00pa30BaHUsI B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTra «XUMHS»  SBISAIOTCA  0a30Bble  KYpChl —
«Oprannyeckas xuMus» U «OOmas ¥ HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHUW MpPHU U3YYEHUU
npeaMera oOecreyuBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOTrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHu4ecKkas XUMus» cPOopMHUpOBaHA B NPOrpaMMe IO XMMHH HAa OCHOBE
CUCTEMHOTO TMOAXO/JAa K HW3YYEHUIO YYeOHOro wmarepuasa U 00yCIOBJIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce€ OpraHMYECKOM XMMHU BEIECTBA
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOM TEOpPHH CTPOCHUS OPraHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuH BemlecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJIOB JIO0 CIOXHBIX OHOJIOTUYECKU
AKTUBHBIX COCIMHEHHW. B Kypce OpraHMyecKkod XUMHUM IOJYYarOT pPA3BUTHE
c(hOpMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yriom 3peHuss B mnpeaMmeTe «Xumus» 0a30BOr0 YypOBHS
paccMaTpuBaeTCs W3yYEHHBIH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
TEOpPETUYECKUM MaTepuan U (AKTOJIOTHYECKHE CBEICHUS O BelIeCTBaX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» OOyYarolmMUMCsl TMPEIOCTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEePUOIUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOMOJIOTHYECKUX TTO3HITHH,



rIyOKe TOHSATh HWCTOPUYECKOE UW3MEHeHHEe (QYHKIUA OTOro 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOWCTBAaxX W TMPUMEHCHHH, a TAaKK€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jomnonHsercs B kypcax 10 m 11 xkmaccos
AJIEMEHTaMHU COJICP)KAHMS, HMMEIOUMMHU KYJbTYPOJOTHMUECKUI | TMPHUKIIATHON
XapakTep. OTU 3HAaHUA CHOCOOCTBYIOT MOHMMAHHWIO B3aUMOCBSI3U XUMHH C
JIPYTUMH HayKaMH, PAacKpBIBAIOT €€ poJIb B IO3HABATEIBHOW WM TPAKTHICCKOU
JESTETPHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAKEHHS K TIPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYCCKH OCMBICIMBATHL WH(DOpPMAIUIO H
MPUMEHATh €€ Ui TIOMOJIHCHWSI 3HAHWW, PEIMICHWS WHTCIUICKTYalIbHBIX W
AKCIIEPUMEHTAIILHBIX MCCIEAOBATEIbCKUX 3a1ad. B memom comepikanue ydeOHOTro
npeamera «XUMHUS»  JAHHOTO  YPOBHS  W3Y4YEHUS OPUEHTHUPOBAHO  HA
dbopmupoBaHre y OOy4YarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JJIs MMOHUMAaHUS
dunocodhckux MAEH, TaKWX KaK: MaTepuaIbHOE €IMHCTBO HEOPTaHUYECKOTO W
OpTraHUYECKOTO MHUpPa, OOYCJIOBICHHOCTh CBONCTB BEIIECTB HMX COCTAaBOM H
CTPOCHHEM, T03HABAEMOCTh TMPHUPOJHBIX SBICHUUA MYTEM DJKCIIEPUMEHTA U
pEelIeHUs] TMPOTHUBOPEYUN MEXIy HOBBIMU (akTaMd ¢ TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUU YKOJOTUYECKHUX MpoodsieM, a
TaKKe MPOoOJIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3aHUs HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOydJaronuxcsi MPUHATBIE TPOrPAaMMONM MO XMMHH TOAXOABl K OMPEAEIICHUIO
comepKaHUsl MW TOCTPOCHHS TMpeaMeTa NpeaycMaTpuBaroT  (HOPMUPOBAHHE
YHUBEpPCAIbHBIX YYEOHBIX JEWCTBHI, HMerOUMX 0a30BOo€ 3HAYCHHE IS
pPasIMYHBIX BHUJAOB JCATENBHOCTH: PEIICHUS TpoOieM, TOWCKAa, aHalu3a |
00paboTku uHbopMaIi, HEOOXOIUMBIX JJI TPUOOPETEHHUSI OTBITA MPAKTUYECKON
U HCCIICIOBATEIBCKON NEATeTbHOCTH, 3aHUMAOIICH BaXKHOE MECTO B IO3HAHHUH
XUMUH.

B mpaktuke mnpenomaBaHWS XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHMsl, TAK ¥ HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus, PU ONPEICTICHUN
CoJlepKaTeIbHOW XapaKTEPUCTUKHU IIeJIe W3y4YeHUs TMpeaAMeTa HampaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (POpMUpPOBAaHHE OCHOB
XUMUYECKON HAayKH Kak 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JIESTETLHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOAUYECKON TOYKHA 3PEHHS TAKOM IMOJAXOA K OIPENCIICHUIO LENeh W3yYCeHUS
MpeMETA SIBJISICTCS BIIOJTHE ONPaBIaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHHs TJIABHBIMU LEJSIMA W3Y4YEHUs IpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHHWE CHCTEMBl XHMHYECKMX 3HAaHWA KaK BaKHEUIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $I3bIKa HAYKH, YCBOCHHE M MOHMMAHUE CYUIHOCTU IOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHUe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKUud, HEOOXOIUMBIX [JIsI MPHOOpEeTEeHUs
YMEHUW OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBJICHUH,
UMEIOIIHX MECTO B IIPUPOJE, B IPAKTUUECKON U IMIOBCETHEBHOM )KU3HU;

e pa3BUTHE YMEHUU U CLIOCOOOB ACSITEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepraTenbHas XapaKTepUCTHKA LEJIed U 3a1a4 U3y4eHUs
MpeAMeTa B IporpaMme Mo XMMUM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM IPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanus. Ceroans B
MpPENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHUW OTHAETCA  NPEANOYTEHHE
IPAKTUYECKON KOMIIOHEHTE COJep)KaHusl OOyueHUus, OPHEHTHPOBAHHON Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aluy, BIaJCIOIIEro He
Ha0OpOM 3HaHMM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMH H
YMEHUSMH aKTHUBHOTO TMOJYYEHUS 3HAHUW M MPUMEHEHUS UX B PEabHON KU3HU
JUISl PEIIEHUS] MPAKTUYECKHUX 3a]ady.

B cBA3M ¢ 3TUM npu HM3yYEeHUH MOpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaUYE€HHUE MPUOOPETAIOT TaKUE LIeNIU U 3a/1a4H, KaK:

aganTamys 00y4aroluxcsl K YCIOBHUSM JMHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
(GbopMHpOBaHHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pELIECHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHUEM;

dopMupoBaHMe |y OOYyYalolIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs Pa3IUYHBIX BHUIOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOoucKa, aHajdu3a U 00paboTKu MHGOpMaIINH,
HEOOXOIUMBIX JUIsl TPUOOPETEHHsI OMbITa MACSITENbHOCTH, KOTOpas 3aHUMAeT
Ba&)XHOE MECTO B IIO3HAHWM XHMHHM, a TaKXKe JUIsl OLEHKUM C IO3ULHM
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHMS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKA U MIPUPOIHYIO CPELY;



pa3BHUTHE IT03HABATCIBHBIX WHTEPECOB, WHTCIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YYArOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO TIPHOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBHH C KU3HCHHBIMU IMOTPECOHOCTSMHM, MCIIOJIb30BaTh
COBpPEeMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH JJII TIOMCKA M aHaJn3a y4eOHOH U
HAYYHO-TTONY/IAPHON MHPOPMAITUH XUMUYECKOTO COICPKAHHS,

(dopMUpOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOITUATHBHOTO U JIOTUIECKOTO
MBIIICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE 0COOECHHO
HEOOXOJUMBI, B YAaCTHOCTH, NPHU IUIAHUPOBAHMHM M IPOBCACHHH XUMHUYECKOTO
AKCIICPUMCHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPABJICHHOCTH XWMHHU, €€ Ba)KHOH POJU B PEIICHUH IIOOATBHBIX IMPOOJIeM
paIOHAIBHOTO MTPUPOJIOIOIL30BaHNUS, TIOMOJIHCHUS YHEPIeTHICCKUX PECYPCOB U
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpE)HOTO
OTHONICHUS K TIPHPOJIE M CBOEMY 3JIOPOBBIO, a TaK)Ke MPHOOPETEHUsS OIbITa
WCIIOJIb30BAaHUS TMOJYYCHHBIX 3HAHWUH JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHMH SIBJICHUSMHU.

B yueOHOM miaHe cpegHero oOmero o0pa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOJHUT B COCTAaB MPEAMETHOH o0iacT «EcTecTBEeHHO-HAyYHBIC
MIPEIMETHIY.

OO1ee 9rciio 9acoB, OTBENEHHBIX IS H3YUCHUS XMMHH, Ha 0a30BOM YPOBHE
cpeaHero obrmero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 vaca (1 yac B Helelo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHNY€eCKOH XUMHH

[IpenMer oprannveckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEHIECTB M MaTepuanoB. Teopusi CTPOCHUS OPTraHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (hOPMYITbI
OpPraHMYeCKUX BellecTB. [omomnorusi, u3oMepus. XHUMHUYECKas CBA3b B
OpTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPaTHBIC CBSI3H.

[IpeacraBnenre o kiaaccu(pUKaIMM OpraHuYecKkux BemecTB. HomeHknaTypa
OpPraHUYeCKUX COCJUHEHMM (CHUCTeMaTHYecKas) W TPUBHAJIbHBIE HA3BaHUS
BOKHEHIINX MPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M HUX MpPEBpallCHUN:
O3HAaKOMJIEHHE C oOOpas3llaMd OpPraHMYeCKUX BEHIECTB U MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKHX BEIIECTB, HAOIIOJECHUE H
OTNHMCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEILECTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psaa. MeraH u 3TaH —
MPOCTEHIINE TPEJACTABUTENIM aJIKaHOB: (PU3MUECKMEe U XUMHUUYECKHE CBOMCTBA
(peakuuu 3aMEIEHUs] W TOPEHMS), HAXOXKJEHHWE B TMPUPOJAE, IMOIYyUYCHHE W
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MpOCTEHIIINE TPEJACTABUTENIM AJIKEHOB: (PU3MUECKMEe U XUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TATOTCHUPOBAHUSA, THUApPATAIMM, OKHUCICHUS W
MOJIMMEPU3ALINH ), TOJYUCHUE U IPUMEHEHUE.

Anxanuensl: Oyrtaauen-1,3 m merunOyramueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOICTBA (peakuusi nonumepusanuu). [loaydyeHne CHUHTETHYECKOIo
Kay4yyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PsAl. ATlETUIICH
— TMPOCTEHINNIA TIPEICTaBUTENIb AJIKHHOB: COCTaB, CTpOCHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (peaklUu TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUpaTalllH,
TOpeHHs ), OJIy4eHUEe U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (GU3HUECKUE W XUMHUYECKHUE CBOWCTBA
(peakuuy rajoreHUPOBAHMS U HUTPOBAHUS), TIOJYyYEHUE U MpUMEHEHUe. 1oayon:
cocmas, cmpoenue, (uauueckue U  XuUMuUdeckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckass CBS3b MEXKIYy YIVIEBOJOPOAAMH, MNPHUHAJIEKAIUMHA K
Pa3JIMYHBIM KJIACCaM.

IIpuponHble MCTOYHUKM yTIE€BOAOPOAOB. lIpuponmHbli ra3 W mNOmMyTHBIE
HeTsaHbie Ta3bl. HepTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:
NEPEroHKa, KPEeKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuponus. I[IpoaykTsi
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHbI!
yroJib U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3laMH TUIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» wu  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, IIPOBEACHUE HPAKTUYECKON pabOThl: MOJyUYEHUE ITUIICHA
Y U3y4YEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss 1o ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKLUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIH).

Kucaopoacoaepxkamme oprannieckue coeinHeHUs

IIpenenbHBIE  OQHOATOMHBIE CHHUPTBL. MeETaHON M 3TaHON: CTPOCHHE,
(¢usznyeckue MU XMMUYECKHE CBOMCTBA (pPEakIUM C AaKTHUBHBIMU METaJUIaMU,
raJIOr€HOBOJOPOJaMH, TOpEHUe), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYyJIaMH CIIUPTOB. [[elicTBHEe MeTaHOIa ¥ 3TaHOJIa Ha OPTraHu3M YeJI0BEKa.

MHOroaTroMHbl€  CHUPTBL. OJTWIEHIJIMKOJAb W  IJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAasi peaklus Ha MHOTOATOMHBbIE CHUpTHI). [lelicTBue Ha
opraHusM yesnoBeka. [I[puMeHeHre rmiepruHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHHE MOJICKYNbl, (U3NUECKHe U XUMHYECKUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpaerunpl U kemouwvl. DoOpManbIErHll, ALETAIBIACTHI: CTPOEHUE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA (peaklUuy OKHUCICHUS W BOCCTAHOBJICHUS,

KaueCTBEHHbIC PEAKIUN), IOJYYEHHUE U PUMEHEHUE.

OnHOOCHOBHBIE TIpe/C/IbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KHCJIOTBI: CTpOeHUE, GU3NUECKHUE M XMUMHUYECKHE CBOICTBa (CBOICTBA,
oO1mue /I Kjacca KUCIOT, peakius dTepudukaiim), moJIydeHne U IpruMeHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHl KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a KaKk COJIU BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxnble 3¢GUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [waponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [I[pumenenne xupoB. buonoruueckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, KiaaccuuKamus — yriaeBogoB  (MOHO-, AH- H
noJyiucaxapuibl). ['Ioko3a — NpocTeluii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHMEe U XUMHUYECKHE CBOWCTBa (B3aUMOJCHCTBUE  C
ruapokcugom meau(ll), okucieHue ammMuadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B MPHPOJE, MPUMEHEHUE,
ouonoruueckas posb. @otocunres. PpykTo3a Kak H30MEpP TIIOKO3bI.

Kpaxman u nemwnono3a Kak NpupojHbie noiuMepbl. CTpoeHue Kpaxmana H
uemnono3bl.  dusnueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI pEaKIUs C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HMX TNPEBpPAILCHUN:
MpOBEJCHNE, HAONIOIEHUE M OIMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKMUCJICHHE STaHOJa
okcunoM Menu(Il)), MHOroaToOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcusiom meau(Il)), anprerugoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHIA
cepebpa(l) u ruapoxcunom wmemau(ll), B3aumomelcTBHEe Kpaxmajia € HOJIOM),
MIPOBEICHHE MPAKTHYECKOM paOdOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucinenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKUMU MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB UJIH MPOTYKTOB PEAKIIUN).

A3zoTcoaeprkalme OpraHnuecKrue CoeAMHEHMS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyYecKue coequHeHus. dusnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupojHBIE BBICOKOMOJEKYISpHBIE coeAnHeHus. l[lepBuunas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCHepUMEHTAIbHBIE METOJbl W3YYCHHS BEIIeCTB W UX MpEeBpaIleHUIl:
HAOJIIO/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalvs OEIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINH OCIIKOB.

BbicokomosiekyIsipHbIe COeTUHEHUsI

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPU3aLUHU, CPEIHSS MOJICKYJIsSpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

OKCTepUMEHTAIbHBIE METOJbl HM3y4YeHUS BEIIECTB W HUX MPEBPALICHHIA:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanm3zanust MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIBb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHH, TaK U IOHATHUM, SBIIIOIIUXCS CHUCTEMHBIMHU ISl OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: ABJICHUE, HAyYHbIN (hakT, rUnoTesa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(PUKaALus, NepUOJIUIHOCTh, HAOIIOACHHE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

dusnuka: MaTepus, DOSHEpPIus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YpPOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3NUECKIE BETUNUNHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oTrocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemlecTBa (O€IKH, YTIEBOIbI, >KHUPBI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyOruA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTAHUI,
MOIOILIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepUabl U3
HCKYCCTBEHHBIX M CHUHTETUYECKNX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBlL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacrlpeiesieHUs] 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALIUS AaTOMOB.

[Tepuonnueckuit 3axkoH U llepuognyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u lleprognyeckoil CUCTEMBI
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHWMHWYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX W CJIOXKHBIX BEIIECTB IO TpynmnaM M Tepuojaam.
3HavYeHuE MePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcCKas CBA3b. BUIbI XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJSpHAs, MOHHAsA, MeTaJinyeckas). MexaHu3MbI
o0pa3oBaHMsl KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH M JIOHOPHO-
aKkienTopHslii). BomoponHas cBsA3b. BalleHTHOCTh. DIEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHusi. TOHbI: KATUOHBI 1 aHUOHBI.



BemiectBa  MOJIEKYJISIPpHOTO ¥ HEMOJEKYJSIPHOIO  CTPOCHHS.  3aKOH
MOCTOSHCTBA COCTaBa BEUIECTBA. THITBI KPUCTALIUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 10Ji BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCJIMHECHUH. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['‘€HeTMYEeCKas CBA3b HEOPTaHWYECKUX BEUIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumuueckass  peaknusa. Knaccuukamuss  XUMHYECKUX — peakiuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUA U MIPEBPALICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMu4yeckoe paBHoBecue. DakTOppl, BIUAKOLIAE HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuTuueckas nuccounanusi. CuibHbIE U cladblie anekTposuThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJasA, HEUTpaabHas, MIEJI0YHAas.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHI:
neMoHcTpauusa Tabmun «Ilepuonnueckas cucremMa xuMuyeckux snemeHToB /. U.
MenneneeBay, U3ydeHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEeHUE TIEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUM KATAIM3ATOPA, ONPELAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMONIBI0O YHUBEPCAJIBHOTO WMHAMKATOpPA, PEAKIMH HWOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3inuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacuétel 10 ypaBHEHUSIM XMMHYECKHUX pEaKIUil, B TOM YHCIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHl C HCIOJIB30BAHUEM IOHATHUS «MACCOBas
JIOJISl BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxkenne HemerayuioB B Ilepuognyueckort  cucreme
xuMudeckux sjaeMeHToB J[. M. MeHnmeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIUX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) M UX  COCOUWHEHUU  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprmeHeHne BaXXKHEUIINX HEMETAIIJIOB U UX COEUHECHUMU.



Merannel. Ilonoxxenne meramnos B Ilepuoandeckor cUCTEME XHMHYECKHUX
sanemeHToB [I. . MenpaeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 0007I0YEK
aToMoB MeTayuioB. OOmme ¢guznyeckue cBoiicTBa MeTayioB. CIUlaBbl METaJUIOB.
DIIEKTPOXUMHYECKUN PSAJT HANPSHKEHUN METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, KallMid, KaJlbLIHM,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHU.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M HX IPEBpPALICHUM:
M3y4eHUe KOJUIEKIMU «MeTamibl U CIUIaBbDy, 0Opa3lloB HEMETAIUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HaOJIOJICHUE M OMNHCAaHUE JEMOHCTPALHUOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHCJIOT U IIEJI0YEl, KAUECTBEHHBIE PEAKIIUN Ha KATUOHBI METAILIIOB).

Pacuérnrle 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUUH BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEUIECTB UMEET IIPUMECH.

XuMHuSA U )KU3Hb

Ponp xumum B o0ecnedeHUH SKOJIOTMUYECKOM, SHEPreTUYECKOM M MUILEBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [lOHATHE O HAydHBIX METOJaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnenuss 00 OOMMX HAy4YHBIX MPUHIUNAX  TPOMBIILIEHHOTO
MTOJTYyYEHHS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUATIOB: BAXXKHEHIINE CTPOUTEIIbHbBIC
MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepualbl sl 3JIEKTPOHHKH, HAaHOMAaTEpUasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
yI0OpeHus.

XuMusi ¥ 3J0pOBbE YEJIOBEKA: IMpaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO UCIOIb30BaHUS MPEnapaToB ObITOBOM XUMHUU
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MEXNpeaIMETHBIX  CBsi3ed TpPU  HW3YyYCHHH  OOmIeH U
HEOPraHM4eCcKOM XxuMuH B 11 Kilacce OCylIECTBIIIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUM, TaK U TOHATUM, SIBJISIOIIUXCS
CUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSATHSA: HAy4YHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKALMSA, NEPUOIUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEITUPOBAHNE, U3MEPEHHUE, SBICHUE.



®duznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOTM, PaJIMOAKTUBHOCTD, MOJIEKYJIa, YHEPT€TUYECKUI YPOBEHbB, BEIIECTBO, TEJIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBa, (DU3UYECKUE BEJIMYMHBI U €UHUIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOCHUCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpanbl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBIIUIEHHOCTb, METAJLTYpPIrHsi, IPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, NUIIEBas
MPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKUX IMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS NPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOyYaromMUMuUCAd TMPOTpaMM CpeHero oO0miero oOpa3oBaHUs (JIUYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIs
pa3paboOTKU IMIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IMPOrpPaMM CPEAHETO OOIIETro
oOpa30BaHUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIIN MOAXOI.

B cooTBeTCTBHMM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BBIJICJICHBI CIEAYIONINE COCTABIISAIONIHUE:

OCO3HaHUE OOYYAIOLIMMUCS POCCUMCKOW TIpaKAAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCA B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAaMH, MHPUCYIIUMHU IIEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYUE NMPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeAMeTa «XHUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HUaealaMd POCCUUCKOr0 TpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOIECTBE
HOpMaMd W MpaBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOIMMHU  MpoIleccaM
CaMOIIO3HAHUS, CaMOpa3BUTUSI W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yyJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXaroT
c(OPMHUPOBAHHOCTH OMBITA [MO3HABATEIIbBHOW W MPaKTUYECKOW JEesATEIbHOCTU
oOyJaromuxcs Mo peajln3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U TIPABOIIOPAIKY;

NOPEICTaBICHUS O COLMAJIBHBIX HOPMax MW TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUN B KOJIUIICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPHU CO3JaHUU
y4EOHBIX NPOEKTOB, PEIICHUN Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apryMEHThI IpYIUX IPU aHAINU3€ Pa3INYHbIX BUIOB YUEOHOU EATENbHOCTH;

2) MATPHOTHYECKOTO BOCTIMTAHMA '

LEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY MW HAyYHOMY HAaCIEIUIO
OTE€UYECTBEHHON XUMMUH;

YBaXEHUSA K NIPOLECCY TBOPYECTBA B O0JIACTH TEOPUU M IMPAKTHYECKOTO
MIPUMEHEHUsI XHUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHUS HAYKH €CThb pPE3yJbTar
JUINTENbHBIX ~ HAONIONEHUN, KPOMOTIUBBIX  HKCHEPUMEHTAIbHBIX  ITOMCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U PAKTUKOB;

MHTEpEca M TNO3HABATEJIbHBIX MOTHMBOB B TOJYYEHHMH M MOCIEAYIOIIEM
aHanu3e MHPOpPMALUU O MEPETOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOU
XUMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) hopMUpPOBaHUS KYJbTYPHI 310POBbSI:

MOHUMaHUsl LIEHHOCTEH 3J0poBOoro M Oe3omacHoro oOpa3a >KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui O€30MacHOr0 OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHJIMBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 3J0POBBIO U )KU3HU JIOJEH;

OCO3HaHUS MOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpeOJIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEeIOBATEIbCKOU
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JpYrux BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B pELICHUU MPAKTHYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3IudHoOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMUU;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
obOpaszoBaHus, Oyaymied npodeccuu U peanu3andd COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrH4eCKOr0 BOCIIMTAHHUS:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHKY
CyIIECTBOBAHUS KU3HU Ha 3E€MIIE;

MOHMMAaHUSl TJIO0AJBHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HAHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMHUH IS
pPELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHHS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, MNPUHOCSAIIMX BPEI  OKPYKAIOLIEH
IPUPOJIHON cpejlie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIE SKOJOTHYECKHE
MOCJICACTBUA NPEANIPUHAMAEMBIX JEUCTBUM U MIPEIOTBPAIIATH UX;

HAINYUS PA3BUTOrO KOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIlbITa JIEATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

MOHMMAaHUSl CHenU(PUKU XUMHUU KaK HAayKH, OCO3HAHUS €€ poJih B
(GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUHM IIEJIOCTHOIO
npeACTaBiIeHUs] 00 OKpY’KarollleM MUpE KaK O €IWHCTBE MPUPOABI M YEIOBEKa, B
MO3HAHUHU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHHH TMpOoOJIeM COXpaHEHUS
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BaXXHOW pOJUA B
CO37IaHUU HOBOW 0a3bl MaTepUAIBLHON KYJIbTYpHI, PEIICHUN TJIOOAIBHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 0OCCIICYEHUU YCIOBUM
YCHEUIHOTO TpyJa W OHKOJOTMYECKH KOMQPOPTHOW IKU3HU KaXKIOTO WICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, WUCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIbh30BaTh



MoJiydyaeMble 3HAHMS JUIS aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
POUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAy4dHbIX (AKTOB M UMEIOMUXCA JAHHBIX C IEJNbI0 TOJyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA JUIS
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATEIIBCKOM A€ TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEephIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX chepax npodeccruoHalIbHOMI
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS y4€OHOTo mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOyUYaIOIIMXCSA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa MW CHEIMUPUKY METOJOB ITO3HAHWS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
poliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCTIEA0OBaHNE, HAOI0IEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIC YyueOHBbIC NEUCTBHUS (MTO3HABATEIbHBIE, KOMMYHHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmHpoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECCKHUE 3HAHUS W YHHUBEPCAIbHBIC y4YcOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHbIE PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJATUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
JeHCTBUSIMU:

1) 6a30BbIE JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMYJIMPOBaTh M aKTyalIM3upoBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPEAEATh LIENU JIEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ICSITEIbHOCTH C NOCTABJICHHBIMU LICJISIMU;

HCIIOJIb30BaTh P OCBOECHUHU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIOJIh30BaTh COOTBETCTBYIONINE TOHITHS 71 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHUS W KPUTEPHH I KilacCUPUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh MPUYMHHO-CICJICTBEHHbIE CBSI3M MEXKAY HM3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXXJeHUA (MHAYKTUBHBIC, JEIYKTUBHBIC, 10
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONb3yEMbI€ B XUMUM CUMBOJIMYECKUE
(3HaKOBBIC) MOJIEINIU, TPEOOPA30BLIBATH MOICIIbHBIC MTPEICTABICHUS] — XUMUYECKUMA
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKas (opMmyria, ypaBHEHHE XHUMHUYECKOU
peaKknMu — TPU PEIMICHWH Y4eOHBIX TO3HABATEIbHBIX W TMPAKTHYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHUS IS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHA:

BJaJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHUYECKHX
peaKkuui;

(GopMyTUpPOBATH LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHpPOBAaHHBIE BOINPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HABBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOIATh 32 XOJOM
mpolecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (HOpMyITHpOBATH
0000IIIEHNS ¥ BBIBOJBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOICIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
AESTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB PEIICHUS TMPaKTUYSCKUX 3aJlad, NPUMCEHCHHUIO Pa3InIHBIX
METO/I0B MO3HAHUS.

3) padora ¢ uHopManueii:

OPHUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHWUKAX WHPoOpManuu (HaydHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJICpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl uTepHeTa), aHanmu3upoBaTh WHPOPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH e JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



dbopMynHpOBaTh 3aMPOCH U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHDOpPMALIUK, HEOOXOAUMOW Il BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopMaru (cxemsl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIh30BaTh HAYYHBIA S3BIK B KA4deCTBE CpeAcTBa mpu pabore C
XUMUYECKON uHMOpMaIMel: MPUMEHATh MEXKIpeAMEeTHbIe (pu3nyueckue Hu
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEIICTBA
HaTJISITHOCTH.

OBjajieHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€l CTBUSIMU:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI B X0JI¢ AHAOra W/WIN
JTUCKYCCUH,  BBICKa3bIBaTh  HWaACH, (OPMYIUPOBATh CBOM  IMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNAaTh C TPE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOJTHCHHH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyIupoBaTh BHIBOJIbBI
M0 pe3yybTaTaM MPOBEACHHBIX HCCICAOBAHUIN IyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, OMpenesisas e¢ IeaM W 3aJavyd, KOHTPOJMPOBaThH W TI0 Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATH TMpEIaraéMblii  ajiroputM JACHCTBUN mpu
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7ad, BBIOMpaTh HauOoliee
3¢ (PeKTUBHBIN C€MOCOO WX pelieHUus C Y4ETOM TMOJYYEHUSI HOBBIX 3HAHHM O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHaIHN3a
¥ CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudyeckas XUMHS»
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUM O XHMHYECKOH  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHMUU B TIO3HAHWU SIBJICHUU



npuponbl, B (QOPMHUPOBAHUM MBIIIJICHUS U KYJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl peLIeHMsI PAKTUYECKUX 3a/1ad
U 9KOJOIMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/IOPOBBIO U NPUPOAHON
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HaHW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0IINE TMOHATHS (XUMUYECKMH 3JIEMEHT, aroM, 3JIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSIpHas
Macca, MOJISIpHBIH O0OBEM, YIJIEPOAHBIM CKeleT, (QyHKIMOHANbHAs TpyIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YTIE€BOAOPOIBI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNS1); TEOPUHU U 3aKOHBI (TEOPUsI CTPOCHHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAaHUSA MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEIACHHMS O CBOICTBaX, COCTaBe, IOJyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEMILIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH AESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHMM BBIABJIATH XapaKTEpHbIE NPU3HAKU IOHSATHM,
YCTAHABJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYIO0 CHUMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIEHHOM)
GopMyn OpraHMYEeCKMX BEUIECTB W ypPaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTaBIMBATh MOJENHM MOJIEKYJ OPraHMYECKHMX BELIECTB JJISl MIUTIOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAMJICKHOCTh H3YUEHHBIX
OPraHMYeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCcy/rpynne CcoeauHeHud (YrJIeBOIOPOJbl, KHUCIOPOJ U a30TCOAEpIKAIIHe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAWTH TPUBHAIHHBIC
Ha3BaHUSl OTAEJIbHBIX OPTraHWYECKHUX BELIECTB (ITWUJIEH, IPOIMWJIEH, alEeTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHUH, (EeHOJ, (pOopMalbIErull, aleTaibAerui, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBAsI KUCIIOTA, TITH0K034,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIIH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHUJIbI XUMHYECKOM CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHUS TIPUMEHSTH TIOJIOKEHUS TEOPUH CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa juist 00bsiICHEHUS! 3aBUCUMOCTU CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

c(OPMHUPOBAHHOCT, ~ YMEHHMI  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
du3nUecKue M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH PpPa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STWJICH, MPOIMMIICH, AalleTHJICH,
Oyranuen-1,3, metundyranuen-1,3, O€H30J, METAHOJ, 3TaHOJ, ITUJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, aleTallbJIeTHi, MypaBbUHAsl M YKCYCHas KHUCIIOTHI, TJIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHAsl KMCIIOTA), WUTFOCTPUPOBATh F'€HETUYECKYIO
CBS3b MEXKIYy HHUMHU YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbid (He(Tb, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX IepepaboTKU U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKHY;

c(hOPMHUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peakiMu IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJIHBIX
BEIIIECTB MUJTU TIPOIYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHUM BIIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YyUYEHUU BEIECTB U
XUMUYECKUX ABJICHUN (HaOI0/IeHnEe, N3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BENIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOATH MPaBUJIa MOJB30BAHUS XUMUYECKON
MOCYJIOM ¥ J1abopaTOpHBIM O00OPY/IOBaHHMEM, a TakKKe IMpaBujia OOpaIIeHHUs C
BEIECTBAMHA B COOTBETCTBHM C MHCTPYKIMSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUHW IIJIAHUPOBATh W BBIMOJHATE XUMHUYCCKUN
AKCTIEPUMEHT (IIPEBPAIICHNS] OPTAHMYECKUX BEIIECTB MPY HarpeBaHUU, TIOTyUCHHE
STWJICHA W U3YYCHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPraHHYEeCKUX
BELIECTB, JCHATypalusi OEJIKOB MpU HArpeBaHMM, LIBETHBIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH O€30MAaCHOCTH TpU OOpallleHuu ¢
BEIIECTBAMU U JA0OPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIINX
peakimii 1 GopMyIUpPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIo, TMOIy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOU
uHpopmaruu, UHTEpHET U IpYyTuX);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  TpPaBWIA  DKOJOTHYECKU
[[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAlOLIEW NPUPOAHOM CpeAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HAa >KUBBIE OpPraHW3Mbl OINPEIEIEHHBIX OpPraHUYECKUX
BEIECTB, OHMMas cMbIca mokaszatens [1/IK, mosicHaTh Ha mpuMmepax CcrmocoOb!
YMEHBIICHUSI W NPEJOTBPAIICHUS WX BPEIHOrO BO3ACHUCTBUA HA OPraHU3M
YEJI0BEKA;

JUIsl OOYyYarOIIMXCSl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEILIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIENBIX M CHA0OBHUIASIIMX OOYYalOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3amucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImmas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJM XUMHM B ITIO3HAHWUU SIBJIICHUU
npuponabl, B (HOPMUPOBAHUM MBIIUIEHUS U  KYJbTYphl  JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U MPHUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINEe MOHATHSA (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTKa,
TUNBl  XUMHYECKUX  PEaKUHWH, PpacTBOpP, JJCKTPOJUTHI, HEIIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JUCCOIMAIMS, OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakIuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3axkoH JI. M. Menpeneesa,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM, (DAKTOJIOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM MCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU IEATETLHOCTH YETIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBISABIATh XapAaKTEPHBIC MPHU3HAKH TOHSATHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS MPU
ONMCAaHUH HEOPTraHUYECKUX BEIIECTB U UX NPEBPAIICHU;

c(hOPMUPOBAHHOCTh YMEHHUI HCMHOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBiieHUs (OPMyJ  BEIIECTB W ypaBHEHUH XUMHYECKHX pEaKIuil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTAEIBHBIX
HEOpraHWYEeCKUX BeHIecTB (yrapHblid ra3, YrJeKUCIbIM ra3, aMMHak, TaméHas
U3BECTh, HETAlIEHAs! U3BECTh, MUThEBAS COJA, MUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAS, METaJUINYECKas, BOJAOPOJIHASA) B COCIMHEHUSAX, TUIl
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJISpHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTeP CPEIbl B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBIINBATh MIPUHAJJICKHOCTh
HEOPraHMYECKUX BEUIECTB IO HX COCTaBY K OMNpEAEeNEHHOMY KiaccCy/TpyIie
COCIMHEHU (TMPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCHIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEepHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
N. MeHaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 0dyieMeHTOB 1-4 mepuonoB Ilepuonnyueckoid CHUCTEMBI
xuMuueckux sneMeHToB JI. M. MenpaeneeBa, HMCIONb3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTrEeTUYECKNE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBS3M MEXKAY HEOPraHUYE€CKUMHU
BEILIECTBAMU C TIOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIUU TIO0
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEIMJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTHMOCTHU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTAaBJISATh YPaBHEHHUS PEAKIMN pPa3TUIHBIX
THUTIOB, TTOJTHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUUTHIBAS
YCJOBUS, PU KOTOPBIX 3TU PEAKIIUU UIYT 0 KOHIIA;



cOPMUPOBAHHOCTH YMEHUN MPOBOAMTH PEAKLUH, MOATBEPKIAIOIIE
KaueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHWYECKUX BEUIECTB, pPacloO3HaBaTh
OTMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKiuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallke B OCHOBE MPOMBIIIICHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAYyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMHUYECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
OpU XUMHYECKHX PEaKIUsAX, MacChl BEIIECTBA UM 00BEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO W3 YHYACTBYIOUIMX B PEaKUUU
BEILIECTB, TEIUIOBOr0O 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPAILLCHUS U COXPAHEHUSI SJHEPIUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOMIOAATH MPaBUIa MOJb30BaHUS XUMUYECKOM
OCYJIOM ¥ J1abopaTOpHBIM O00OPY/IOBaHHWEM, a TakKKe IMpaBujia OOpaIIeHHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLHMSIMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (pa3jioKeHHE NMEePOKCHAa BOJOPOJa B MPHUCYTCTBUHU KaTalau3aTopa,
OMpEeNeNeHNe Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakuuy MOHHOTO OOMEHA, KaueCTBEHHbIE peakUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
teMaM «Metaimey U «HeMmeramibl») B COOTBETCTBUM C NpaBUJIaMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NOPENCTaBIATh PE3yNbTaThl XWMHUYECKOIO JKCIEpUMEHTa B (GOpMe 3amucu
YpaBHEHUH COOTBETCTBYIOIUX pEaKIUil U (OpMYyIHMpOBATHh BHIBOJLI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XHMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIu, THTEpHET U Ipyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOZaTh  TpPaBWIA  JKOJOTUYECKU
[[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHUsl CBOETO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA )KUBbIE OpPraHU3MbI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmbici nokaszarensa IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHHUS H
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHU3M YEJIOBEKa;

g O0YyYaronuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHWE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo yacos
HaumeHoBaHue pa3aeioB 1 TeM DJIeKTpOHHbIe (LM (POBbIe)
Ne n/m Konrpoabnsie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoTshI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH
[IpenMeTr opraHuYeCcKON XMMHUU. https://academy-
11 Teopus cTpoeHUs OPraHuYeCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coennHeHnuit A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a

Htoro no pazneny 3

Paznen 2. YrieBoaopoasl

IpenenbubIe YrIIEBOIOPOIbI — https://academy-

2.1 pedl yr FOPOAL 2 0 0 content.apkpro.ru/lesson/258ddc06-
AITKAHDI ec23-473c-h3d7-ed82fcaddd02
HemnpenensHble yIIIEBOIOPOIBI: https://academy-

2.2 p yr p ) 6 0 1 content.apkpro.ru/lesson/4038171e-
AJKCHBL, IKA/TMCHDL, AITKHIHEI 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTH4YeCcKHe yTIIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

2.4 PHPOJHDIC HCTORHHIKH 3 1 0 https://lesson.edu.ru/04/10

YIJIEBOZOPOIOB M UX MepepadoTKa
Hroro o pasueny 13

Pazgea 3. Kuciopoacoaepxxamye opranudeckue coelMHeHsI

https://academy-
content.apkpro.ru/lesson/5439c18b-

3.1 Cruptel. deron 3 0 0



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-
https://academy-content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f

Anpneruapl. KapOOHOBBIE KUCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
TOXKHEIE J)UPEL 0ba3-4945-h076-ch7ae5858h90
https://academy-
3.3 VrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazueny 13
Pa3znen 4. A3oTcoaepxamme OpraHudecKue coeJMHeHM st
https://academy-
4.1 AMuHBL. AMUHOKHCIIOTEL bekn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no paszneny 3
Paznen 5. BoicokoMoJieKyJIsIpHbIE COeITHHEHUsI
5.1 ITnacrmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeEM nmudpoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. MenjeneeBa
1.2 Crpoenne semectsa. MuorooGpasue 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 https://lesson.edu.ru/04/10
Hroro no paszneny 13
Paznen 2. Heopranuueckasi Xumust
2.1 Merannsl 6 0 https://lesson.edu.ru/04/10
2.2 HemeTamier 9 1 https://lesson.edu.ru/04/10
2.3 (B35 HEOPraHMUCCKHX U OPraHHHLCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Uroro no pazneny 17
Pasznen 3. XuMus 1 )KU3Hb
3.1 XUMHA U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

» Xumus / T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A., AKITMOHEPHOE
obmectBo «M3narenscTBo «IIpocBeneHue
» Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknnonepHoe obmectBo «M3narensctBo «IIpocBemenuey

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
Xumusi(6a30BbIilypoBeHb). Peanuzanus 00pa3oBaHus: METOJUUECKOE TOCOOUE IS
yuutens / Kasepuna A. A., [luayruna

I''B.; mox pen.I'. B. IImuyrunoi. M. : ®I'BHY «MHcTUTYT CTpaTernu pa3BUTHS

obpazoBanust PAO», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://edsoo.ru/rabochie-programmy/






