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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoii deneparumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOlt 00pa3oBaTeNIbHONW MPOTPAaMMBI  CpeAHEro o0061iero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHblx B DeaepalibHOM  rOCYIapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX opraHusauusx Poccuiickoi
@denepanuy, peamu3yOIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, U
OCHOBHBIX TnOJNIOXKeHHH «CTparerum pa3sBUTHS BocnuTaHusd B Poccuiickoit
®deneparuu Ha niepuon 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTeruu 00y4yeHus, BOCIUTaHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnenTtyanbHbie ToyioxkeHuss ®I'OC COO o B3amMOOOYCIOBICHHOCTH IICJICH,
COJIep)KaHMs, pe3yJbTaToB o0OydeHUs: U TpeOOBaHWI K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKaMH
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMIIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAOIIMM H3TalloM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUSI MUPOBO33PEHUS U OOIEH KyJIbTypPhl
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 WM TPHUPOAHOW cpeme. Peamm3yercs xXumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YpOBHE CpeAHEro o01iero o0pa3oBaHus CPEICTBAMH Y4eOHOTO
npeaMera «XHMHS», COJIEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEiIeHbl B
nporpaMMe MO XMMHUU C YYETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABI U B MaTe€pUaIbHOW JKM3HU OOIIECTBA, a TaKXKe C YUYETOM
oO0ImMX I1eJiel W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMUSL KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0COO0yIO POJib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOJBI M YeJoBeKa, KOTopoe (opMupyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHSI.



TecHO B3aMMOJEHCTBYS C APYTMMHM €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOH YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOUMBIM YyCIOBHUEM YCIIEITHOTO
TpyJa W >KM3HU Kaxaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIeHa Ha pEIICHUE
IO0ABHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOIA,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W NPUHIUIAMU CPETHEro OOIIETro
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyarommxcs, HEOoOXOAUMYI0 MM JJs BbIPAa0OTKM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsiomiuMu  nipeamMeTa «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumuss» U «OOwWas U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUW U3 OOIIeH XUMUM) U
OpraHn4eckon xumMuu. @opmMupoBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecreynBaeT BO3MOXKHOCTh PacCMOTPEHHS BCEr0 MHOI000pas3us
BELECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas XuMus» copmMupoBaHa B IMporpamMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Jla K M3Yy4YeHHIO Yy4eOHOTro Marepuana U o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpENeIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUH BEIIECTBA
paccMaTpUBaKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHS OPraHHYECKHX
COCIMHEHHWH, a TakXe Ha YPOBHE CTEPEOXMMHYECKHUX W  AJIEKTPOHHBIX
NpeACTaBlIeHUd O CTpoeHuu BemiecTB. CBefeHuss 00 H3ydaeMblX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHndeckod XUMHM IOJYyYarOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS O XUMUYECKOM CBS3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOW PEaKILUH.

[Ton HOBBIM yriaoM 3peHHss B THpeaMere «XHUMHs» 0a30BOro ypOBHS
paccMaTpHBAEeTCs H3YYEHHBII Ha YPOBHE OCHOBHOrO oOOLIEro o0pa3oBaHUs
TEOPETUUECKHI MaTepuad M (AaKTOJIOTMYECKHE CBEICHHMS O BEIEeCTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYaroUuMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riy0ke TOHSATh HMCTOPUYECKOE H3MEHEeHHe (QYHKIHMA STOr0 3akoHa — OT
obobmaromel 10 00BIACHSIONMICH U MPOTHO3UPYIOIIEH.

Ennnasg cucrema 3HaHMM O BaXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus jgomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTUYECKUNH W MPUKIAIHON
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3M XUMHUHU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II0O3HABATEIBHOW M MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B O0JACTH TECOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH HMH(POPMALMIO U
NPUMEHSITh €€ Uil TIOTIOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
AKCIEPUMEHTAIBLHBIX MCCIIEA0BATENbCKUX 3a7a4. B 1ieaom conepxanue yueOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  W3YyYEHHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOIIMUXCSI MUPOBO33PEHYECKONM OCHOBBI ISl TIOHUMAHHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOro M
OpraHUYeCKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBJICHUNA MYyTEM OSKCIEpUMEHTa U
pelIeHUs] TPOTUBOPEYMI MEXAy HOBBIMH (aKTaMd U  TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEUICHUU 3KOJOTHMYECKUX Mpobiem, a
TaKkKe Mpo0aeM cOepekeHUsI YHEPTETUUECKUX PECYPCOB, ChIPhsS, CO3/IaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTHUS U COLMAIM3ALUU
OOy4JaromuXcsd MNPUHITHIE MPOTPAMMOM IO XUMHUHU TOJXOJbI K OIpPEACIICHUIO
CONIEp)KaHUSI M TIOCTPOEHHUS TpeAMeTa MpeaycMaTpuBaloT (HOopMUpOBaHHE
YHUBEPCAIIbHBIX Y4YEOHBIX JEWCTBUH, UMEIONIUMX 0a30BOe 3HAYEHUE IS
pa3IUYHBIX BHJOB JEATEIBHOCTH: pelleHus mpoljieM, MOWCKa, aHaiu3a u
00paboTku MHGOPMAIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUICCKOM
U HCCIIEI0BATENbCKONW AEATEIbHOCTH, 3aHUMAIOIIEH Ba)kKHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero 0opa3oBaHusi, IPU OMPEACICHUN
COJIEpKATENbHOW XapaKTepUCTUKU LeNed HW3yYeHHs MpeJAMeTa HaIpaBlICHUEM
NEPBOCTETNICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
peaMETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHU LIEJSIMH HM3Yy4EHHsS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (QopMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUH KaK  BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BELIECTB M XUMHUYECKUX pEeaKIMi, HEOOXOAMMBIX [JIsi NpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBJICHH,
UMEIOIMX MECTO B IMPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e DPAa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MPaBUII
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsay ¢ atum, conepkareiibHas XapaKTepUCTHKa LEeJIel U 3a1a4 U3y4eHHUs
IpeaIMETa B IPOrpaMMe 10 XMMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpernojlaBaHu  XUMHM B OoOJNbIlIel  CTENEeHH OTHAETCS  MPEANOYTEHUE
PAKTUYECKOM KOMIIOHEHTE COAep>KaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
NOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHON OpraHu3aliy, BIAJICIOIIET0 HE
HaObOpoM 3HaHUM, a (YHKIUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUTSL peLIeHUsI TPAKTUYECKUX 3a]1a4.

B cBsf3u Cc 3TUM TOpU U3yYEHUM NpeaMeTra «XHUMHs» JOMUHHUpPYIOIIee
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 33Ja4H, KaK:

ajantanys 00y4arolMXcsl K YCJIOBHSIM JWHAMHUYHO Pa3BHBAIOLIEIOCs MUpA,
dbopMHpOBaHWE  MHTEIUIGKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSTUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTyallUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHne y OOy4alOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIIMI), HMMEIOMINX YHHUBEPCAIbHOE 3HAYEHUE [JIs PAa3IUYHBIX BHUIOB
JESATENbHOCTH: PelleHus MpoOseM, MOUCKa, aHaiu3a U o0paboTKU MH(OpMaIuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKkKe s OLUEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
MPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpeMEHHbIE MH(OPMALIMOHHBIC TEXHOJOTHH JIA MOUCKAa U aHalu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHuUs;

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOLMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUHM W TPOBEACHUH XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIMTaHHE Yy OOyyaroummxcs YOeXIEHHOCTH B T'yMaHHUCTHYECKOU
HAIMPaBICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUM TJIOOATBHBIX MpPOoOJIeM
PalMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] MPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHOUIEHUS K TPHUPOAE M CBOEMY 3J0pPOBbIO, a TaKkKe NPUOOPETEHHUsS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpPeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MPeIMETHON o0nacTh «EcTecTBEeHHO-Hay4HbIE
IPEIMETED).

OO1ee uncIo 4acoB, OTBEAEHHBIX JJISl M3YUEHHsI XUMUH, HAa 6a30BOM YPOBHE
CpeaHero ooimiero oopa3zoBanus, coctapiseTr 68 yacos: B 10 kmacce — 34 yaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XUMHMHU

[IpenmeT opraHnYecKOid XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OPraHuYeCKHUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE M0O0XKeHUsA. CTPyKTypHBbIE (DOPMYJIBI
OpraHMYecKuX BemecTB. ['omoiorus, u30Mepus. XUMHUYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OAMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBienue o kjaccu(puUKaluu opraHudyeckux BemiectB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE HA3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C oOpa3laMy OpraHMYECKHUX BEIIECTB M MaTepuajJlaMd Ha UX
OCHOBE, MOJICJINPOBAHUE MOJIEKYJ OPIaHWYECKUX BEILECTB, HAOIIOJCHUE WU
ONMCAHKUE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

ATKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH M 3TaH —
IpOCTEUIINE MPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHHs] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUIA psii. DTHWIEH U MPONUIIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMHUYECKHME CBONCTBA
(peakuuy TUAPUPOBAHMS, TANOTCHUPOBAHUSA, THUApPATALUU, OKHUCIECHUA W
NOJINMEPHU3ALIIH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MerunOyraaueH-1,3: cTpoeHue, BakHEWIIWE
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IlomydueHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN psll. ALlETUIIEH
— MPOCTEHIINA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkLMM I'MAPUPOBAHUS, FaJOr€HUPOBAHMS, TUAPATALINH,
rOpeHus), MOJYyYEHNE U IPUMEHEHUE.

Apensbl. benzoin: coctaB, cTpoeHue, QpU3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJIyYEHUE U NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XumMuieckue ceoucmea  (peakyuu
2anN02eHUPOBAHUsL U HUMPOBAHUs), NOTyYeHue u npumereHnue. TOKCUYHOCTH



apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMHA K
PAa3IMYHBIM KJIacCaM.

IIpuponHble MCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIyTHBIE
HedTsaHbie Ta3pl. Hedts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUU, KAaTAIUTUYECKUW), nupoaus. I[lpomykrsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbI
yTOJIb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANIBHBIE METOJbl H3yYEHHUS BEUIECTB M MX NPEBPALICHUN:
O3HAaKOMJIEHHME C 0Opa3lamMu IUlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIHU
«Hedptp» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €T0 CBOMCTB.

PacuétHrle 3agaun.

BblunciieHdsT 1O YpPaBHEHHIO XWMHUYECKOW peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEILECTBA WIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOTYKTOB PEAKIIUN).

Kuciiopoaconepskamue opraHu4ecKue coeAMHEHUsA

[IpenenbHble OOHOATOMHBIE CIHUPTHL. MeETaHOJ MW OJTAaHOJN: CTPOCHHE,
(¢u3nueckue MU XHMHYECKHE CBOWMCTBA (peakUWHW C aKTUBHBIMU METaJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoaopoaHble CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeliCTBHE METAHOJIAa U 3TAHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaroMHble  CIHUPTHL. ODTWICHIJIMKOJIb W  TIHLEPHH: CTPOCHHE,
(¢u3nueckue W XUMUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO LICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEakUus Ha MHOTIOAaTOMHBIE CIHUPTHI). JleiicTBuE Ha
OopraHusM 4esoseka. [I[puMenenne rinepusa u TUIICHIJIMKOIIS.

@deHon: CTpOCHHME MOJEKYJbl, (HU3NYeCKue U XUMHUYECKHE CBOWCTBA.
Toxcuunocth (penona. [lpumenenue Gpenona.

Anbaeruapl U kemowuwvl. DopMmanblerui, aleTaIbJICTU. CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklUuWd OKHUCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHbBIE PEAKIIMH), TIOJYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNibHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCJIOTBI: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius 3TepupUKalim), MOTyYEeHUE U TPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbLTa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE IeHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
coxkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xupo. buonoruueckas

POJIb KUPOB.



VYrneBompl:  coctaB, KjacCUUKAIMSA ~ yriaeBoAOB  (MOHO-, JHU- U
noJyiucaxapubl). ['oko3a — NpocTeinii MOHOCaXapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcunom meau(Il), okucnenne ammmuadnbiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKCHHME TJIIOKO3bI), HAXOXJIEHHUE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. Porocunte3. pykTo3a Kak H30Mep IIIOKO3BI.

Kpaxman u nemironos3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
Heoyio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
poBe/ieHHe, HAOJIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoM wmeau(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TIJIUIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCH/JIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammopeicTBHE Kpaxmalia ¢ HOJOM),
MIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuétHrle 3agaun.

BblunciieHns MO YpaBHEHHIO XWMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

A30TcozeprKalye OpraHnueckue COeTMHEHHS.

AMMHOKHCIIOTBl KaK aM(pOTEepHbIE OpraHuyeckue coeAuHeHus. duznueckue
U XMMHUUYECKHE CBOICTBA aMHUHOKHUCIOT (HAa mpumepe IuiuHa). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coeanHeHud. llepBuuHnas,
BTOpMYHAA M TPETHYHAsl CTPYKTypa OeiaKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCIEpUMEHTAbHBIE METOJbI M3YyYEHHUS BEIIECTB W HMX IPEBpaICHUN:
HaOII0JICHHE U OMMCAHHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEJIKOB MpHU
HArpeBaHHM, [IBETHBIC PEaKIIUU OCITKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHbIE TOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCALIUS.

DKCIepUMEHTAIbHBIE METOJIbI M3yYCHHS BEIIECTB W HMX IPEBpAIlCHUN:
O3HaKOMJIEHHE C 0oOpa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MesKIpeIMETHBIE CBSI3H.



Peanuzanusa MeXnpeaMeTHbIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TMOHSTUH, SIBISIOIIMUXCS CUCTEMHBIMHU ISl OTJEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiIaccu(uKaius, MepuoandHOCTb, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@dusnka: MaTrepus, DJHEPrHs, Macca, aroM, JJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUITBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMONOTUYECKH AaKTUBHBbIC BellecTBa (OENKH, YIJIEBOIbI, >KHUPHI,
(bepMeHTHI).

['eorpacdusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOILIUBO,
pPECYPCBL.

TexHoJOTUsA: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIIHE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENAPATHI, MaTEPUAJIbl U3
MCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH

Xumudeckuii snaeMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHAS
000yI09YKa. DHEPreTUYECKUe ypOBHH, TIOypPOBHH. ATOMHBIE opOuTanw, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpe/iesiCHUsl JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Tepronnueckuit 3akoH u [leproanyeckas cucTreMa XMMUYECKUX SIIEMEHTOB
J. Y. MenneneeBa. CBsi3b NMEpUOIUYECKOrO 3aKOHA U llepuoamdeckoil cucteMbl
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIICCTB IO TpynnaM M TepUuojaaM.
3HaYCHHE EPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemecTBa. XUMHYECKas CBsI3b. BHJIB XUMHYECKOM CBS3U
(KOBaJICHTHAsI HEMOJSIpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHOW XHMHUYECKOM CBsI3M (OOMEHHBI W JOHOPHO-
akienTopHelil). BogopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHHUA. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. [HUIMbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[Tonstue o mucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUMU. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB. [ eHEeTHYecKas CBSI3b HEOPraHWYECKUX BEUIECTB,
MPUHALICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuyeckas — peaknus.  Knaccudukanmss  XUMHUYECKUX — peakiuid B
HEOPraHMYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH PU XUMHUECKUX PEAKLIHIX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xumuuyeckoe paBHoBecue. DMakToppl, BIUSAIOIIAE HA COCTOSHHUE
xuMH4deckoro paBHoBecus. [Ipunnun Jle [latense.

DnexTponutudeckas nuccormanus. CuibHbIC U caadbie 3aeKTpoiauThl. Cpena
BOJHBIX paCTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IEIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB W MX MPEBPALCHUI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMHUecKuX 3iaeMeHToB [l .
MenpeneeBay, u3ydyeHHe MOJENIECH KPUCTALIUYCCKUX PEMIETOK, HAOMIOJCHUE U
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KAaTAJIM3ATOPA, OMPEAECIECHUE CPEIbl pACTBOPOB BEILIECTB
C TOMONIbIO YHHMBEPCAIBHOIO HWHIUKATOpAa, pEaKUHMH HOHHOTO OOMEHa),
MIPOBEICHUE TPAKTUIECKON paboThl «BiausHue pa3nuyHbiX (PakTOPOB HA CKOPOCTH
XUMUYECKOW pEaKIIUun.

PacuétHnrle 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PACUEThl C HCIOJB30BAHUEM IOHATUS «MacCOBas
JIOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilomoxxenue HemetaiuioB B lleproamueckon  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha mpuMepe
KHCIIOpoa, cephrl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA BAXHEUIIMX HEMETAJUIOB (TaJOTr€HOB, CEpPbl, a30Ta,
docdhopa, yriepoga U KpeMHHs) W HX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUIN ).

[IprumeHeHnEe BaXXKHEUIIINX HEMETAIUIOB U X COEUHECHUM.



Meramusl. [lonoxenue meramnoB B Ilepuoguyeckont cucteMe XMMHYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX 000JIOYEK
atoMoB MeTauioB. O0mue guiznueckue cBoiicTBa MeTauioB. CIiiaBbl METaJJIOB.
DIEKTPOXUMHUYECKUI P HAIIPSIYKEHUN METAJUIOB.

XUMUYECKHE CBOWMCTBA Ba)KHEUIMX METAJUIOB (HATPUM, KaJiui, KaJlbIUH,
MarHui, aTlOMUHUM, ITUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUM.

OO6mue crnocoObl MmoxyyeHus: MeTauioB. [IpuMeHeHne MeTawioB B OBITY H
TEXHHKE.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0O0pa3I[OB HEMETAIIOB, pPEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/Ja4, HAOJIOJCHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUJIA ATIOMUHHUSA C PACTBOpAMU
KHUCJIOT U IIeJ0Uel, KaYeCTBEHHbBIC PEAaKIIMU Ha KATHOHBI METAJJIOB).

Pacuérnsle 3agaun.

Pacué€Tel mMacchl BemecTBa Wi 00bEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMU BELIECTB,
pacu€tbl Macchl (00bEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ ’KU3Hb

Ponp xuMum B 0OCCIieYeHUH SKOJOTHYSCKOM, SHEPreTHUSCKON U IHIIECBOM
0e30MacHOCTH, Pa3BUTHH MeAUIHMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILIEHHOTO
MOJTY4YE€HUS BAXKHEUIINX BEILIECTB.

UenoBek B MHUpE BELIECTB W MAaTEpPUAJIOB: BaXKHEWIIHE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUIHOHHBIE MaTe€pUalibl, Kpacku, CTEKJIO, KEpaMHKa,
Matepuaibl JJisl 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEpAJIbHbIC
yaoOpeHus.

XUMHSIT U 3I0POBBE YEJIOBEKA: IPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MaCHOTO WCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHUU
B MOBCEIHEBHOM JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed
HEOpraHndeckorm xumMuu B 11 Kiacce oCylIeCTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TOHSTHM, TaK ¥ TOHSATUH, SBISTFOIIUXCS
CHUCTEMHBIMH JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHBIE TMOHSTHUS: HAay4HbIM (DAaKT, rUmores3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KJIacCH(PUKAINS, TEePUOJANIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



®dwuszuka: mMaTepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTeTUIECKUI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYCCKHE BEIIMYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buosorusi:  kieTka, opraHu3M, DJKocHcTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE TTOPOJBI, TIOJE3HBIC UCKOITAEMbIE, TOIUINBO,
pecypchl.

TexHONOTHSA: XUMHYECKasT MPOMBIIUICHHOCTh, METALTYpPIrHsi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHUATIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHINEBAS
POMBIIUICHHOCTh,  (papMaleBTUYCCKasi  MPOMBINUICHHOCTh,  IPOW3BOJICTBO
KOCMETHUYECKHUX TMPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOyyYarolmuUMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeMETHbIM M MOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOM st
pa3pabOTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOrPAMM CPEIHETO OOIIEero
00pa30BaHus SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B CcOOTBETCTBUHM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIHUE:

OCO3HAaHHE OO0YYaIOIIUMHCSI POCCUHUCKONW TPAKTAHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOIIPEEIICHHIO;

HaJIM4KU€ MOTUBALIMH K O0yYEHHUIO;

LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAJAUIIMIM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U WJealaMd POCCHMCKOTO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIONIMMH  IpOIEccam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHsD) OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JEATEILHOCTH
OOy4JaromuXcs M0 peaqu3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOTrO BOCIMTAHMS:

OCO3HAHUS 00YYaIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBuiaX MEXIMYHOCTHBIX
OTHOULIEHUI B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh WM MNPUHUMATh MOTHUBBI, HaMEpPEHHUS, JIOTUKY U
apryMEeHTbI JIPYTUX MPU aHAIU3€ PA3JIMYHbIX BUJIOB YUECOHOU €SI TENHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

LEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HAacCJIEOUIO
OTE€YECTBCHHON XMMHUH;

YBOKEHHSI K TPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, UYTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSIHHOTO TPYyAa YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICIYIONIEM
aHaiau3e MH(opMalMKU O MEePEOBbIX JOCTHUKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAalluH, CBA3AHHbBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEACHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHE TMOCJIEACTBUNA STHUX
MOCTYTKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 3M0poBOro W 0Oe3omacHoro oOpasza JKU3HW,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOmoeHus mpaBuia 0e30MacHOro oOpalieHus C BellecTBaMu B OBITY,
MTOBCEHEBHOM XKW3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TNPaBWJl HHJHUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCIEICTBUI U HEMPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEeIOBATEIHCKON
JEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW MW JAPYrUX  BHJAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAJILHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO0 MPOEeCcCuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymieli mpodeccuu W peann3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBA;

6) 3K0JI0TNYeCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€J1€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KAaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX NPOoOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIIBHON CPELBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIKEHUM XUMHHM IS
pElIeHUs BOPOCOB PAllMOHATILHOIO MPUPOAOTIOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACHWCTBHHM, TMPHUHOCIIIMX BpPEJ OKPYXKaIOIIEH
NPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTMYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MPAKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHenuPUKA XUMUM KaK HayKH, OCO3HaHUs €€ polud B
GbopMUPOBAHUU PAITMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
npeACTaBiIeHUs] 00 OKPYKaloleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUlIEHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJIM B
CO3/7IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJbTYpbl, pELIEHUHU II100aJbHbBIX MPOOIeEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SYHEPIreTUUYECKOW, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECTIEUCHUU YCIOBHUI
YCIEUIHOTO TpyJa W OKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKJIOTO UJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYLUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHUS JIJISl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JieJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEIbI0 IOJyYEeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJB30BaTh XHMHYECKUE 3HAHMS I
penieHus IpoOJieM B peaabHbIX KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3iudHbIX chepax npodeccruoHaIbHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOCHUS yUe€OHOro mpeaMera «XuMus» Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIOYAIOT:

3HAYMMBbIE IS dbopMHpOBaHUS  MHPOBO33PEHHUSI  OOy4YarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYyTHUE);

yHUBEpCaJIbHbIE Y4eOHbIE NEHUCTBHS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH U COIMATILHOW KOMITETEHITMH 00YYarOIIHXCS;
CTIOCOOHOCTH o0yJaronmxcs UCTIOJTb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIBHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpenMeTHble pe3yiabTaThl OTPAXalrT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMU
JICICTBUSIMU.

OBJiagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbLHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JOrMYeCKHUe AeiiCTBHS:

CaMOCTOSITEILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeisTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTU C MTOCTABICHHBIMU 1IEJISIMU;

MCII0JIb30BaTh MPHU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEpPHbIC MPU3HAKHU TMOHSITHH M YCTAHABJIMBATh WX B3aMMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHATHS JJIT OOBSICHEHUs OTIASIbHBIX (PaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI U KPUTEPUU HJisd KJIacCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, II0
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbIX
ABJICHUAX, (GOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOIb3yEMble B XUMHH CUMBOJUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opmylsia, ypaBHEHHE XHMHYECKOU
peakiuu — MpPU PEIICHUH Y4YeOHBIX IMO3HABAaTEJIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4ae€MbIX BEIIECCTB M XMMHUUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB W XUMHUYECKHUX
pEeaKuunii;

bopMyIHpOBATH IEIH U 33]1a4l UCCIICIOBAHUS, UCIIOIB30BAaTh TOCTABICHHbIC
U CaMOCTOSITCILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIICHUIA;

BIIQJICTh HABBIKAMU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYCHUYCCKHUX AKCIICPHUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIIOATh 332 XOJIOM
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCHUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAaHHON padoTe;

NpuoOpeTaTh OMBIT YUYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NESATETHHOCTH, TPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJOB PEIICHUS NPaKTUYECKUX 3a7ay, MNPUMEHECHHUIO Pa3JIMYHBIX
METOJIOB IMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOTYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJACP)KAHUSA, CIPABOYHBIC TIOCOOUS,
pecypcel MIHTepHeTa), aHaIM3upoBaTh WHGOPMAIIMIO PA3IUYHBIX BUI0B U (GopM
npeCTaBICHuUSI, KPUTHYECKU OIICHHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



bopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpPMAIMK, HEOOXOAUMON IS BBITIOJTHEHUS YYEOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OIBIT WCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHUMATbHYIO  (GOpMY  MPEACTABICHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu padoTe cC
XUMUYECKOM uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIE ((U3ndecKkue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (OpMYIIbl, aO0OpeBUATYPHI, HOMEHKJIATYPY;

UCIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTrJIATHOCTH.

OBJiaieHne YHMBEPCAJTbHBIMHM KOMMYHUKATUBHBIMHU € CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AAaeMOW TEMBI B XOJ€ Auaiora u/miu
JTUCKYCCHHU,  BBICKa3bIBaTh  WaAEH, (OPMYIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHON 3a1a4H;

BBICTYNIATh C Mpe3eHTaIMell pe3yibTaTOB IO3HABATENILHON NESITEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJTHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIEIOBAHUIO CBOMCTB
W3y4aeMBbIX BEIECTB, pean3allii y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
Mo pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHbIMU JAeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISITh CBOK TMO3HABATEIbHYIO
JEATENbHOCTh, Ompenensss €€ Leau W 3ajladd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeJjlaraeéMblii  aJfOPUTM JEUCTBUIM TpHU
BBINIOJIHEHUU YYEOHBIX U HCCJEN0BATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3G (}EeKTUBHBIN CcrMoco0 HMX pemeHus ¢ Y4ETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAJIM3a
U CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «Opranudeckas XUMUS»
OTpaXaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYCCKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHMHUHU B TO3HAHUMU SIBJICHUMN



Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJbTYypbl JIMYHOCTH, €€
(YHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JUIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NMPUPOIHOMN
cpexe;

BIIAJICHNE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarole TIOHATHA (XUMHUYECKMH D3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMUYECKas]
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpalllEHHAs), MOJb, MOJISIpHAsS
Macca, MOJISIpHBIM O00BEM, YIJIEPOJHBIA CKeleT, (yHKIHOHAIbHAs TIpyIlIa,
paguKal, U30MepHUsi, U30MEPBI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOAOPOABI,
KHCIIOPOJ, U a30TCOJEpXKAIINE COCAMHEHMS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCAMHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXale B OCHOBE IMOHMMAaHHA NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIBHOCTU YEIOBEKA;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE MPU3HAKUA MOHSITHIM,
YCTaHAaBJIMBaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IPHU
OIMCAHMM COCTaBa, CTPOCHHUS U MIPEBPAILCHUI OPTraHUYECKUX COCIMHECHMI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJNb30BATh XMUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMynl OpraHMYECKHX BEIIECTB W YypPAaBHEHUH XHMHUYECKUX peakUui,
U3rOTAaBJIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BEIIECTB IS WIIIOCTPALUU UX
XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOEHNS,

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJICKHOCTh HM3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy MU CTPOEHUIO K OIPEICIEHHOMY
KJIaccy/Tpynmne coenuHeHuil (yTJIeBOJOpObl, KHUCIOPOJ U a30TCoAep Kallue
COEJIMHEHHUs, BBICOKOMOJIEKYJSIDHBIE COEAVHEHMS), JaBaTb WM Ha3BaHUA IO
cucrematnueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPONWIECH, alleTHUJIEH,
ATWICHIJIMKOb, TJIHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJIFOKO34,
dpykTO3a, Kpaxmai, LeIi0103a, ITHINH);

chOpMHUPOBAHHOCTh YMEHHSI OIPEACNATh BHABl XHUMHYECKOW CBS3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPATHBIE);



chOpMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. BytiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHWE,
bu3nYecKre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH pa3IHUUHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMUJIEH, AllCTUJIEH,
oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ, 3TaHOJ, ITHUJIEHIJIMKOJb,
TIIMIEpUH, (PEeHOJI, aleTanbIerul, MypaBbUHass U YKCYCHas KUCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEXIYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbsi (HeQTb, NTPUPOAHBIA Tra3, Yrojib), CHOCOOBI HUX MepepadoOTKU U
MPaKTUYECKOE MTPUMEHEHHE MPOTYKTOB MepepadOTKH;

chOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiMu 10 H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO HU3 HMCXOIHBIX
BEILIECTB WM MPOTYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHHMI BIaJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUSA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHHUS ISl TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh TIPaBUiIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W JabopaTOPHBIM OOOPYJIOBaHUEM, a TaKXKe MpaBHiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MIOJIyYEHHUE
STUJICHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPraHUYECKHUX
BEILIECTB, JIeHAaTypalusi OEJIKOB MpH HArpeBaHUU, I[BETHHIC PEAKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHHKHA O€30MacHOCTH TPU OOpaIlleHHH C
BEIIECTBAMH U J1aOOpPaTOPHBIM O0OpPYAOBaHHEM, TMPEIACTABIATh PE3yJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YPaBHEHHM COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUPOBaATH BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUECKYIO
uH(pOpMAITNIO, TIOJy4aeMyK0 U3 pa3HBIX HMCTOYHUKOB (CpEIACTBA MacCOBOU
uHdopmaiu, HTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJMIOAaTh  IpaBWJa  JKOJOTHYECKHU
1eaecoo0pa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3J0POBbSI U OKPYKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl ONPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMAas cMbica nokasarens II/JIK, moscHiITh Ha mpumepax crocoObl
YMEHBIIECHUS W MPEAOTBPALICHHUS HX BPEAHOTO BO3JICWCTBHS HAa OpPraHU3M
YEJI0BEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIIETBIX M CJIA0OBUIAAIIMX OOYYaroIMXCsS: YMEHHE HMCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XMMUYeCKUX

bopmyi.
11 KJIACC

[IpenMeTHBIE pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMHUS» OTPaKAIoT:

c(hOPMUPOBAHHOCTb  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISFOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsT pEIIeHUS MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMK, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralolre MOHATUSA (XUMHUYECKUU SJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs, MOHHAs, METAUTUYECKas, BOJIOPOJIHAS ), KPUCTAJUTMUECKasK PeIIéTKa,
TANBl ~XUMHUYECKUX  PEAKIHH, PACTBOpP, DJIEKTPOJMUTHI,  HEIICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs] JIUCCOLMALNS, OKHUCIWUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pPeakIMi, XUMHUYECKOE€ PABHOBECHE); TEOPHUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccorumanuu, nepuoaunuecknii 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMS] MAacChl BEUIECTB, 3aKOH COXPAaHEHMSI U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3BIK XHMUH,
MHPOBO33PEHUYCCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBJICHUM, (PAKTOJIOTMUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MMaCHOM HCTOJIb30BAHUM BAXKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEILHOCTH YETIOBEKA,;



chOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHAaBJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
OMMCAHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHHH HCIIOJIH30BATh XMUMHYECKYH) CHMBOJIUKY IS
cocTaBieHus (opMysa BEIIECTB M  ypPaBHEHUM XUMHUYECKUX  PEaKIUH,
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHUYECKUX BelleCTB (yrapHblid ra3, yIJIEKUCIBIM Tra3, aMMHaK, raméHas
W3BECTh, HEeTallEHas U3BECTh, MUTHEBAs CO/A, TUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHUI ONPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3JIMUYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBaJeHTHAasi, MOHHAs, METAJUIMYECKasi, BOJIOPOJHASI) B COCAUHEHUSX, THI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX paCTBOPaX HEOPTraHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY KIacCy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJAUYECKOTO 3aKoHa /I.
W. MenpeneeBa u JeMOHCTPUPOBATH €T0 CHCTEMATH3UPYIONIYI0, O0BICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckol CcucTeMsl
xuMHuueckux ayemeHToB JI. M. MeHnneneeBa, MCHONb3ys IOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTaNNy, «IHEPreTHUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKHX JIEMEHTOB M UX COCAUHEHUM
o nepuoaam u rpynnam Ilepuoanueckoit cuctemMbl XuMu4eckux 3memerToB . U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKHX BEUIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHUYECKOW CBSI3M MEXKJYy HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIOBOMY
b dexTy peaxiuy, U3MEHEHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKkIMK, YYaCTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISITh YpPaBHEHUS PEAKIUN pPa3TuYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKUid HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKLIMH UAYT IO KOHIA;



C()OPMUPOBAHHOCTb YMEHHUIl MPOBOJUTH PEAKIUH, IOATBEPIKAAIOIINE
KaueCTBEHHBIM COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OpMUPOBAHHOCTh yYMEHHMHA pPACKpPbIBaTh CYIIHOCTb OKHCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakLUUy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniuin Jle larense);

chOpMHUPOBAHHOCTh YMEHUN XapakTEpPU30BaTh XUMUYECKHE TPOIECCHI,
JeXalllde B OCHOBE MPOMBINIJICHHOTO MOJY4YeHHs] CEpHOM KHUCIIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNM 00 OOIIMX HAYUYHBIX MNPUHIIMIAX U
HKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOT 0 IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTb YMEHHUI NPOBOJUTH BBIUYUCICHUS C HCIOJIB30BAaHUEM
MOHATHUSL «MaccoBasi JI0Js BEIIECTBAa B PAacTBOpPE», OOBEMHBIX OTHOIICHUMN Ta30B
IpU XUMHUYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOrO M3 YYACTBYIOIIMX B PEAKIUU
BELLECTB, TEIUIOBOr0 3(p(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh MpaBuila MOJIb30BAHUS XUMUYECKOM
MOCY/IOM U J1TabOpaTOpHBIM OOOpYJOBaHHMEM, a TaKXKe IpaBWJia OOpalleHUs ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSAMHM IO BBIITOJHEHHIO J1A0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

chOpMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHYECKHM
HKCHEPUMEHT (pa3yioKeHHE MEpPOKCHJa BOAOPOJa B MPUCYTCTBHM KaTalu3aropa,
OTIpEJICJICHHE CpEelbl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIHHOTO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKuHu,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakIuu Ha cyib(aT-, KapOoHAT- U
XJIOPHUJI-aHUOHBI, Ha KaTMOH aMMOHHSI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/1ad 0
TeMaM «Metamisly U «Hemeramiby) B COOTBETCTBUM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH IPHU OOPAILEHUH C BEIIECTBAMHU U JaOOPATOPHBIM 000pPYAOBAHHUEM,
NPEACTABIATh PE3YJbTAThl XMMUYECKOIO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIHM U (QOpPMYITUPOBATH BBIBOABI HA OCHOBE
3THUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIMU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYyHUKanuu, UHTepHET U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJMIOAaTh  IpaBWJa  JKOJOTHYECKHU
LEeJIECO00PAa3HOro0 TMOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXpPAHEHHMSI CBOErO 3J0POBbS U OKPYKAIOLIEH NPUPOIHON Cpelbl, OCO3HABATH
ONACHOCTb BO3JECHCTBHS HA KMBBIE OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cmocoObl YMEHBIICHUS H
IPENOTBPALICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPraHU3M YEJIOBEKA;

UIg 00y4arolMXcsi ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbS: YMEHHE
IPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUIA CIIEMIBIX M CIA0OBHUIALIMX OOYYalOUIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHOo-ToUeuHy0 cucteMy obo3HaueHuil JI. bpailns ans 3anucu XuMUYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (un¢posrbie)
Ne ni/m Konrpoabnubsie IIpakTnyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcbl

Pa3nea 1. Teopernueckue 0CHOBbI OPraHN4YeCKOH XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3 0
M. bytneposa

Uroro no pazgeny 3

Paznen 2. Yraesoaopoasl

2.1 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI 2 0
29 HenpenenbHble yrieBoJOpOIbI: AJIKEHBI, 6 0 1
' aJIKa/INEHBbI, AJTKUHBI
2.3 ApOMaTHYECKHUE YTIEBOIOPOIbI 2 0
)4 [IpupoaHbIE HICTOUHUKH YIIIEBOJIOPOIOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamme opranHudeckue coe{MHHeHHUs
3.1 Crnuptsl. ®enon 3 0
Anbneruabl. KapOOHOBbBIE KUCIIOTHI.
32 ACTIARL Bap 7 0 1

Crnoxxnble dUpPBI

33 VrieBoanl 3 1



Uroro no pazgeny

Pa3nea 4. AzoTcoaepskanue OpraHu4ecKue coeJHHeHH

4.1 AMuHBI. AMHUHOKHUCIIOTEL. benku

Hroro no paszneny

Paspnen 5. BeicokoMOJIEKY ISIpHbIE COCIMHECHUS

5.1 [Tmactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

13

34



11 KVIACC

HanMeHoBaHMe pa3/ieioB U TeM
Ne i/m
NPOrpamMMbl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnyueckas cucTeMa XUMHUYECKUX
anemenToB 1. Y. MenaeneeBa

19 Crpoenue Bemectsa. MHorooopasue
' BEIIECTB

1.3 XUMHUYECKUE PEAKIIUU
Uroro no pazgeny

Pa3nea 2. Heoprannueckasi XuMust
2.1 MeTtamisl
2.2 Hemerannsl

53 CBs3b HEOPraHMYECKUX M OPraHUUECKUX
' BEILIECTB

Uroro no pazgeny

Pa3nea 3. Xumus u :KM3HbL

3.1 XUMUA U KA3HD

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

13

17

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosanuecTBo yacos JJIeKTPOHHbIE
Ne ara ngpossbie
n/n Tema ypoxa Bcero Konrpoaprbie  Ipaxririeckie fl[3yqennﬂ :)lﬁlil)aI;OBaTeHLHLIe
padoThI padoThI pecypenI

IIpenmer opraHu4ecKOi XUMHH, €€ 1 0

BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopus cTpoeHUs] OpraHUYECKUX

coenunenuii A. M. bytneposa, e€ 1 0

OCHOBHBIE 10JIOKEHHUS

[IpencraBnenue o KiaccuPpuKauu

opraHm4eckux Bemects. Homenkinarypa | 0

(cuctemaruyeckasi) U TPUBHAJIbHBIE

Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHHUE, 1 0

TOMOJIOTUYECKHM sl

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0

MertaH u 3TaH — NpocTeuIre | 0

MpEeACTaBUTEIHN AJIKAHOB

OTUieH U NPONUJIEH — IpocTeiine | 0

MPEACTaBUTEIN AIIKEHOB

[Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 0 1

STHJIEHA U U3yYEHUE €T0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u

MeTtunOyTanuen-1,3. [Tonyuenue 1 0

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUH,
TOMOJIOTUYECKUH psAll. ALIETHICH —
MIPOCTENIINN TPECTABUTEND aJIKUHOB
Brruncnenus no ypaBHEHHIO XUMUYECKOM
peakuuu

ApeHsbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHoB

I'enernueckas cBsA3b yIiIEBOAOPOJOB,
IIPUHAUJIEKALIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIH ra3 U NOMyTHbIE HEPTIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE He()TSHbIC
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu
KonrtponbHas pabota no pazaeny
«YTIeBo0pOIBD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BonopoaHas cBs3p
MHoOroaToMHsbl€ CIUPTHI: STUIICHTIIUKOJIb U
TJIALEPHUH

@DeHOII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE
1 XMMHYECKUE CBOMCTBA, IPUMEHEHNE
Anbnerupl: GopmManbaerus u
aneTanpaeru. AleTOH

OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE

KHCJIIOTBI: MypaBbUHAs U YKCYCHasA

[IpaxTuyeckas padora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas KHCJIOTHhI, KaK
OpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

Mb11a KaK COJIM BBICHINX Kap60HOBLIX
KHCJIOT, UX MOIOIICC JieficTBHE

CrnoxHble 3¢upbl Kak POU3BOHbIE
KapOOHOBBIX KUCIIOT. 'HAPOIN3 CIIOKHBIX
3¢upoB

XKupsr: runponns, npuMeHeHune,
OHOJI0rMY€ecKast poJib )KUPOB
VYrneBosl: cocTaB, Kiaccuukanus.
Baxneiimme npeacTaBuTeNu: TIII0K03a,
bpykTo3a, caxaposa

Kpaxman u nemitosno3a Kak npupoIHble
MOJIUMEPHI

KontponbHas paboTa mo pazaeny
«Kucnopoaconeprkamire opraHndecKue
COEZIMHEHUS

AMUHBI: METWJIAMUH U aHUJINH
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE
OpPraHUYeCKUe COCAUHEHHS, UX
Ouosiornuyeckoe 3HaueHue. Ilentuapt

benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

OcHOBHBIC METOJbI CHUHTEC3a



BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/If/'I.

HHaCTMaCCI)I, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34



11 KVIACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
No aTa udpoBbie
n/n Tena ypoka Bceero Kontpoaeiete  Ipaxrireckue fl[Sy‘IeHI/Iﬂ :)lﬁg)aI;OBaTeanue
padoThI padoThI pecypenI

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs | 0

KOH(UTypaIyst aTOMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas

CHCTEeMa XUMHYECKuX sneMeHToB Jl. 1. | 0

MeneneeBa, ux cBsi3b C COBPEMEHHOM

TEOpHUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

XAMUYECKHX DJIEMEHTOB U UX COEIUHEHHH I10

TpyIIaM U MepruoaaM. 3HaueHUe | 0

MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX AneMeHToB J[.J1. MeHaeneeBa B
pa3BUTHH HAyKH

CTpOGHI/Ie BCIICCTBA. Xumudaeckast CBA3b, eé
BUbI; MCXaHHU3MbI O6paSOBaHI/I${ 1 0
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEKTPOOTPHUIIATETLHOCTb.
Crenedb okucieHus. BemmecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHS

[ToHsTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJTIOMAHBIE PACTBOPBHI. 1 0
MaccoBas 1011 BELIECTBa B paCTBOpE
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Knaccudukanus u HoMeHKIaTypa
HEOpPraHUYECKUX cOoeqMHEeHU. [ 'eneTnueckas
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3IUYHbIX
KJIacCOB

Knaccudukanus XuMHUUECKUX peaklui B
HEOPraHNYeCKOM U OPraHMYeCKON XUMUU.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU TIPU
XMMHUYECKHUX PEaKLMAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XMMHUYeCKOe pPaBHOBECHE

[Ipaktudeckas padora Ne 1. «BrnusiHue
pa3nM4YHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIINN»

DnexTponauTnueckas aucconuanus. [lonstue
0 BojiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTraHUYCCKUX U HCOPTaHNYCCKUX BCIICCTB

OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsiTre 00 snmekTponnze
pacIiaBoB U pacCTBOPOB COJIEH

KonrtponsHas pabota no pazaeny
«TeopeTnyeckrie OCHOBBI XUMHUI»

Merauibl, ux nosioxenue B [lepuoanueckoit
CHCTEME XUMHYECKUX deMeHToB JI. 1.
MeHpneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue pu3nYecKue cBOMCTBa
METaJJIOB
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKeHUH METaJIoB

XYMHYECKHE CBONCTBA BaKHEHIIINX
METaJUIOB (HaTpUH, KaJui, KaJabllUid, MarHuH,
AIIOMHUHUI) U UX COETMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COEIMHEHUN

XUMUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COE€IMHEHUN

[Ipaktuueckas padora Ne 2. "Pemnienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Metamne»"

HeMeTaHHBI, X ITOJIOKCHHUC B
[Tepronnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

du3nuecKne CBOMCTBAa HEMETAJIOB.
AnnoTponusi HEMETaIOB (Ha IpUMEpE
KHCIIOpoJ1a, cephl, hocdopa u yriieposa)
XUMHYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U UX
COEMHEHUI

XUMHYECKUE CBOMCTBA a30Ta, pocodpa u ux
COE€IMHEHUN

XHWMHMYECKUE CBOMCTBA yIIepPOa, KPpEMHUSA U
HUX COeIUHEHUN

[IpuMmeHeHNne BaKHEHIIINX HEMETAJIOB U HX

COEIMHEHUN

O0001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
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teMme «HeMmertamiey. Beraucnenus mo
YPaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtamnbr"»

Kontposnbnas padota no reMam «MeTasuiby»
n «Hemerambn

Heopr AHUYCCKNUC U OPTraHNYCCKUC KHUCJIOTHI.
HeOpFaHI/I‘-ICCKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

AMpoTepHbIe HEOpraHU4eCcKue U
OpraHu4ecKue coeAuHeHus. I 'eneTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponb xuMum B 00eCIIeYeHHH YKOJIOTHIECKOM,
SHEPTETUYECKON U MHUIIEBON OE30MaCHOCTH,
Pa3BUTHHU MEIUITUHBI

[IpencraBnenust 06 OOMIMX HAYYHBIX
MPUHIUIIAX TPOMBIIIEHHOTO MOJYYEHUs
BaXXHEUIITNX BEIECTB

YenoBek B MHPE BCIICCTB U MATCPUATIOB

XuMUA U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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