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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoii deneparumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOl 00pa3oBaTeIbHONW MPOTPAMMBI  CpeAHEro o061iero oOpa3oBaHUS
(®OIT  COO), mnpencraBieHHblx B DeaepalibHOM  rOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX opraHu3auusx Poccuiickoi
®denepanuy, peamu3yOIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, U
OCHOBHBIX TnOJIOXkeHH «CTparerum pa3BUTHS BocnuTaHusd B Poccuiickoit
Odeneparuu Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTerun 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHble 1oyioxkeHuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
COJIep)KaHMs, pe3yJbTaTOB o0OydeHUss U TpeOOBaHWI K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKaMH
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIIAOIIMM H3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEeJIOBEeKa, a TaKKe DOKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peammsyercss XuMu4deckoe o0Opa3oBaHUE
oOydJaromuxcs Ha YpOBHE CpeAHEro o01iero o0pa3oBaHus CPECTBAMH Y4e€OHOTO
npeamMera «XHMHS», COJIEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € YYETOM CHenupUKU HAyKH XUMUHU, €€ 3HAYeHUS B
MO3HAHUU TPUPOJABl U B MaTe€pUabHOW JKM3HU OOIIECTBA, a TaKXKe C YUYETOM
o0mMX I1eJell W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMUSL KaK AJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0COO0yI poOJib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MAaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PAINMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJBI M YeJOoBeKa, KOTopoe (opMupyeTcs B XMMHUU Ha OCHOBE INMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEKIY
CTPOEHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIIEITHOTO
TpyJla W >KM3HM KaxJaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHa Ha pEIICHUE
IO0ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W NPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyarommxcs, HEOoOXOOUMYI0 MM JJs BbIPAa0OTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKH3Hb COLMYMa, MPOJOJLKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumuss» U «OOwW@ss U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4eckon xumMuu. @opmMupoBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecreynBaeT BO3MOXKHOCTh PacCMOTPEHHS BCEr0 MHOI000pa3ust
BELLECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuMus» copmMupoBaHa B IMporpamMmMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K M3Y4YeHHIO Yy4eOHOTro Marepuana U o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHsiAX. Tak, B Kypce OpPraHMYECKOM XHWMHUH BEIIECTBA
paccMaTpUBaKOTCSl HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHS OPraHHYECKHX
COCIMHEHHUH, a TakXe Ha YPOBHE CTEPEOXMMHMYECKHUX W  AJIEKTPOHHBIX
NpeACTaBlIeHUd O CTpoeHuu BemiecTB. CBefeHuss 00 H3ydaeMblX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHnyeckod XUMHM IMOJYyYarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKIUH.

[lon HOBBIM yriaoM 3peHUss B IpeaMere «XHUMHsD» 0a30BOro ypOBHS
paccMaTpHBAaEeTCs H3YYEHHBII Ha YPOBHE OCHOBHOrO oOOLIEro o0pa3oBaHUs
TEOPETUUECKU 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,



riIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHe (QYHKIHMA STOr0 3akoHa — OT
o0obmaromel 10 0OOBIACHSIONMICH U MPOTHO3UPYIOIIESH.

Ennnasg cucrema 3HaHMM O BaKHEMIINX 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 TOHMMAHHMIO B3aHMOCBSI3M XUMHHU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II03HABATEIBHOW M NPAKTUYECKOU
JEATEeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUUECKUX MPUIOKEHUNW XUMUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH HH(POPMAIMIO U
NPUMEHSITh €€ Uil TIOTOJIHCHHWS 3HAHUM, pEIICHUS WHTCIUICKTYaIbHBIX U
AKCTIEPUMEHTATBLHBIX MCCIEA0BATENbCKUX 3a7a4. B 1iejaom conepxanue yyeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMUXCSI MUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOro M
OpraHUYeCKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TO3HABAEMOCTb MPUPOJHBIX SIBJICHUWA MyTEM OSKCIIEpUMEHTa U
pelieHusl TMPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMu U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
TaKke Mpo0saeM cOepekeHUsT YHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS H  COLMAIM3ALUU
OOy4JaromuXcs MNPUHITHIE MPOTPAMMOM IO XUMHUHU TMOJXOJbI K OIpPEACIICHUIO
CONIEp)KaHUSI M TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (HopMUpOBaHHE
YHUBEPCAIIbHBIX Y4YEOHBIX JEWCTBUH, UMEIONUX 0a30BOe 3HAYEHUE IS
pPa3IUUHBIX BHJOB JEATEJILHOCTH: pelleHus mpoljieM, MOWCKa, aHaiu3a |
00paboTku nHGOPMAIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUICCKOM
U HCCIIEN0BATENbCKON AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero 00pa3oBaHusi, IPU OMPEACICHUN
COJIEpKATEIbHOW XapaKTepUCTUKU LeNed W3yYeHHs NpeJAMEeTa HaIpaBlIeHUEM
MEPBOCTENIEHHONW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOW HAayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTH 4YeJIOBeKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
peaMETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorynacHO AaHHOM TOYKE 3pEHHUs TJIaBHBIMHU LEJIAMH H3YUYCHHS MpeaMeTra
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBIIAIOTCS:

e (QopMHupOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEWIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIC TOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOEHHUE W IMOHUMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O03HAKOMIJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (QopMHUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX Il MPUOOpETEHUs
YMEHHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMUYECKUX SIBJICHUU,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKOW U MOBCEIHEBHOMN KU3HMU;

e pa3BUTHE YMEHHUMU U CIIOCOOOB ACSATENBHOCTHU, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MPaBHII
0e301macHOro OOpaIeHUs ¢ BEIICCTBAMH.

Hapsimy ¢ atuM, copepkarenbHasi XapaKTepUCTHKA LEJIed U 3aa4 U3yUYEHUs
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMM IPHOPUTETAMHU B CHCTEME CcpeaHero obmiero odpazoBanus. CeroaHs B
npenojaBaHUM XUMUM B OOJblIed  CTENEHU OTHAETCS  MPENOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJCpKaHUsg OOydeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3aliiy, BJIAQJCIOIIET0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBLHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUW M MPUMEHEHUS UX B PEajbHOM >KU3HU
JUISL PEIIeHUS] TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM 0OpH U3yYEHHH npeameTa «XHUMHUsS» JTOMUHHPYIOIIEE
3HaUYEHUE MPUOOPETAIOT TAKHE 1NN U 33]1a4H, KaK:

ajantanus 00y4aroluxcsi K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupoBaHUE€  WHTE/UIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU M MX
MIPUMEHECHHUEM;

dbopmupoBaHue y OOyYaromMXCS  KJIIOUEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHUE [JIs PAa3IUYHBIX BHUOB
NESTENHPHOCTH: PEIICHHs MPo0JeM, MOUCKa, aHaim3a U 00paboTKM MH(pOpMaIuHy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUsSI OMbITa JACSTEIBHOCTHU, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHH, a TaKXKe JUIS OICHKH C TO3UIUN
HKOJIOTMUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHUX
MPOIIECCOB HA OPraHU3M YE€JI0BEKa U MIPUPOHYIO CPEY;



pPa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU ISl TOMCKA M aHajau3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHuUs;

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOLMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TPOBEACHUH XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJM B PEIICHUH TJIOOATBHBIX MPOoOJIeM
PalMOHAIIBHOTO MPUPOJIONOJIB30BaHUS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOrO PABHOBECHUS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHOUIEHUS K TPHUPOAE M CBOEMY 3J0POBbIO, a TaKkKe NPUOOPETEHHUsS OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWUW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUSIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MPeIMETHON oOnacTh «EcTecTBEeHHO-Hay4HbIE
IPEIMETEBD).

OO1ee 4ncIo 4acoB, OTBEAEHHBIX ISl M3YUEHUS XUMUU, HAa 0a30BOM ypOBHE
CpeaHero ooimiero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 knacce — 34 yaca (1 gac B Hefeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpenmeT opraHNYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHuYeCKHUX
coenunenuid A. M. bytiepoBa, € ocHOBHbIE 1O10keHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BemecTB. ['omosnorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEJUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBnenue o kjaccupuUKaluu opraHudyeckux BemiectB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HA3BAHUS
BAKHEUIIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C oOpa3laMu OpraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HUX
OCHOBE, MOJICJINPOBAHUE MOJIEKYJ OPIraHWYECKUX BEIECTB, HAOIIOJCHUE WU
ONKCAHKUE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH M 3TaH —
IpOCTEUIINE NPECTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOICTBA
(peakuuu 3aMelleHHs] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUIA psil. DTHUIEH U MPONUIIEH —
OpoCTeilline NPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAJOT€HUPOBAHUSA, THUApPATALUU, OKHUCICHUA W
MOJINMEPHU3ALIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKME CBOWCTBA (peakuus nonumepusanuu). IlomyyeHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MPOCTEHIIMIA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEakLMM T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), NOJYyYECHNE U IPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakiuu raJJoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XUMudeckue  ceoucmea  (peakyuu
2anN02eHUPOBAHUsL U HUMPOBAHUs), NoNyYyeHue U npumereHnue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALUMHA K
PAa3IMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsaubie Ta3pl. Hedts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), nupoaus. I[Ipomykrsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KaMeHHbIH
yTOJIb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHHME C oOpa3lamMu IUlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €T0 CBOMCTB.

PacuétHrle 3agaun.

BblunciieHdsT 1O YpaBHEHHIO XWMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEILECTBA WJIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHble OQHOATOMHBIE CIHUPTHL. MeETaHOJI MW OJTAaHOJN: CTPOCHHE,
(¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUuMUW C aKTUBHBIMU METaJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeliCTBHE METAHOJIAa U 3TAHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaroMHbl€  CIUPTHL. ODTWICHIJIMKOJIb W  TIIMLEPHH: CTPOCHHE,
(¢u3nueckue W XUMUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO LICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOIOAaTOMHBIE cIHUpTHI). JleiicTBuE Ha
OpraHusM 4esoseka. [I[puMenenne rimnepusa u STUICHIJIMKOIIS.

®deHon: CTpOCHHME MOJEKYJbl, (U3NYEeCKue U XUMHUYECKHE CBOMCTBA.
Toxcuunoctsb (penona. [lpumenenue Genona.

Anbaeruapl U kemowuwvl. DoOpManblIerui, aleTaIbICTUl. CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peaklUHWd OKHUCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), TIOTYyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TeprupuKalim), MOTyYeHUE U TPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE IeHCTBUE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
coHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas

POJIb KUPOB.



VYrneBompl:  cocTtaB, KijacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapubl). ['7oko3a — MpocTeinii MOHOCaXapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJEUCTBHE C
runpokcuaom meau(ll), okuciaeHne amMmMuadyHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKCHHME TIJIIOKO3bI), HAXOXKJIEHUE B MPHUPOJE, MPUMEHEHHE,
ouonoruueckas poib. Porocunte3. GpykTo3a Kak U30Mep IIIIOKO3BI.

Kpaxman u nemirono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
HeuoNo3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
poBe/ieHHe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoM wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcugom wmenu(ll), B3ammopeicTBHE Kpaxmalia ¢ HOJOM),
MIPOBEICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuétHrle 3agaun.

BblunciieHnsT 1O YpaBHEHHIO XWMMHUYECKOW peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

A30TcozeprKalue OpraHnueckue COeIMHEHHS.

AMMHOKHCIIOTHl KaK aM(pOTEepHbIE OpraHuyeckue coeAruHeHus. duznueckue
U XMMHUUYECKHE CBOICTBA aMHUHOKHUCIOT (HAa mpuMmepe IuiuHa). buomorudeckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHusd. llepBuuHnas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiaKoB. XMMHYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, IEHATYpAllMsl, KAYEeCTBEHHBIE PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbI W3YyYECHHUS BEIIECTB W HMX MPEBpAICHUN:
HaOII0JICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEIKOB MpHU
HArpeBaHHM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHbBIE TOHSTHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCALIUS.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJIEHHE C 0oOpa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlacTMacc,
Kay4YyKOB.

MesKIpeIMETHBIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4YEpe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUMU, SIBIAIOIIAXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DAKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiaccudUKaIus, NepruoInIHOCTh, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@usnka: MaTrepus, DJHEPrHs, Macca, arToM, JJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUITBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHbIC BellecTBa (OENKH, YIIIEBOIBI, >KHUPHI,
(bepMeHTHI).

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
pecypchl.

TexHoyOrUs: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIIAE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE MPENAPATHI, MaTEPUAJIbl U3
VMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH

Xumudeckuii 3iaeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKHe yYpOBHH, TOypPOBHU. ATOMHBIE opOuTanw, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] JIEKTPOHOB MO OpOUTANIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJA0B. IJIEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Tepuoanueckuit 3akoH u [lepronnyeckas cucteMa XUMUYECKUX SIIEMEHTOB
J. Y. MenneneeBa. CBsi3b NMEPUOJUYECKOrO 3aKOHA U llepuoamdeckoil cucteMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM M TepUuojaaM.
3HaYCHHE NEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BHJIBl XUMHYECKOM CBS3U
(KOBaJICHTHAsI HETOJSIpHAs W TOJSpHAsl, MOHHAs, MeTalimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOW XHMHUYECKOM CBsI3M (OOMEHHBIW W JOHOPHO-
akienTopHeiil). BogopoaHass cBsi3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.



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

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

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYECKass CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAICKAIIUX K Pa3IMYHBIM KJ1accaM.

Xumuyeckas  peaknus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHMYECKOM M OpPraHMYeCKOM XWUMHH. 3aKOH COXPAHEHUsS MAacCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XHUMHUYECKOE paBHOBecHue. @DakTOpbl, BIMAIOIINE HA COCTOSAHUE
XuMH4ecKoro paBHoBecus. [Ipunnun Jle [latense.

DnexTponutuyeckas nuccormanusi. CuibHbIC U cadbie diaeKkTpoiauThl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, IEIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
neMoHcTpauus Tabmun «llepuoanueckas cucreMa XuMHueckux 3neMeHToB [l. U.
MemnpeneeBay, U3ydyeHHe MOJENIECH KPUCTALIUYSCKUX PEMIETOK, HAOMIOJCHUE U
OINKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KAaTAJIM3AaTOPA, OMPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHIMKATOpA, PEaKUHH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUIECKON paboThl «BiausHue pa3nuyHbiX (GakTOPOB HA CKOPOCTh
XUMHUYECKOW pEaKIIun.

Pacuérnrle 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEakluii, B TOM YHUCIE
TEPMOXUMHUYECKUE PaCUEThl, PACU€Thl C HCIOJB30BAHUEM IOHATUS «MacCOBas
JTOJISI BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxxkenue HemetaiuioB B llepuoamueckon  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyueckue CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJUIOB (TaJOr€HOB, CEpPbl, a30Ta,
docdhopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOAHBIX COSIUHEHU ).

[IpruMmeHeHnEe BaXXKHEUIIINX HEMETAJUIOB U UX COEUHECHUMU.



Meraubl. [lonoxenune meramnoB B Ilepuogmyeckonl cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JOYEK
atomMoB MeTauioB. O0mue puznueckue cBoiicTBa MeTamuioB. CIiiaBbl METaJJIOB.
DIEKTPOXUMHUYECKUI P HAIIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOWMCTBA Ba)KHEUIMX METAJUIOB (HATPUM, KaJui, KaJbIUH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUM.

OO6mue crnocoObl MmoxyyeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHKE.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0Opa3I[OB HEMETAIIOB, pPEIICHUE
AKCTIICPUMEHTAJBLHBIX 3a/a4, HAOJNIOJICHWEe M OIMCaHHWE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJJIOB).

PacuérHbie 3agaum.

Pacué€Ttel mMaccel BemecTBa Wi 00bEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YUYacCTBYIOIIMX B PEaKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OCCIieYeHUH SKOJOTHYSCKOM, SHEPreTHUSCKON U IHIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX MeETOAaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAJIOB: BaXXHEWIIHE CTPOUTEIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTe€pUalibl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaibl JJisl 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEpAJIbHbIC
yaoOpeHus.

Xumusi U 3I0pOBbE YEJIOBEKA: MpaBUJIa MCHOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBujia OE€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeamMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€M MpU  HU3YUYEHUH  OOmed
HEOpraHndeckom xuMuu B 11 Kilacce oCylIeCTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK ¥ TOHSATUH, SBISIFOIIUXCS
CHUCTEMHBIMHU JIJISl OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmiMe ecTeCTBEHHO-HAYYHBIE TMOHSTHUS: HAay4HbIM (DAaKT, rUmores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIaCCH(PUKAINS, TEePUOJANIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



®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- ¢
MUKPORJIEMEHTBI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPOJBI, TIOJE3HBIC MCKOIMAeMbIE, TOTUINBO,
peCypCHI.

TexHoOTHS: XUMHYECKasT MPOMBIIUICHHOCTh, METALTYPTrHsl, MPOU3BOICTBO
CTPOUTENBHBIX MaTEPHUATIOB, CEIbCKOXO3SMCTBEHHOE TMPOU3BOJICTBO, IHIIEBAS
NPOMBINUICHHOCTh,  (papMaleBTUYECKass  MPOMBIINUICHHOCTh,  IPOW3BOJICTBO
KOCMETHUYECKHUX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AJIEKTPOHHAS MMPOMBIIUICHHOCTD, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM M MOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa30BaHus SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW TPAKTAHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAaMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOM JAESATENBHOCTHU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeallaMd POCCHMCKOrO TPaXkKIaHCKOrO O0IecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIJICEHUS JIMYHOCTH
oOy4Jaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHsSD» OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW JEATEIHbHOCTH
OoOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOr0 BOCIMTAHMS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBIICHUS O COLMAJIBHBIX HOpPMax M TMpaBUiIaX MEXIMYHOCTHBIX
OTHOULIEHUI B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3JAHUU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHINOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

COCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEeHTbI JPYTUX IIPU aHAIU3€ PA3JIMYHbIX BUJIOB YUEOHOU ESITENHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOIO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEOUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO
MPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, UYTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHaiM3e MH(pOpMALUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYalluH, CBA3AHHbBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJACHUE M IMOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA STHUX
MOCTYTKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3M0poBOro W 0Oe3omacHoro oOpasza JKU3HW,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 3/10POBbIO;

coOmroieHus mpaBui 0€30MacHOro oOpalieHus C BEllecTBaMu B OBITY,
MTOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH;

NMOHMMAHHUS LEHHOCTH TNPaBWJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUSI MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHuUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPOGECcCuil 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, Oyaymieii mpodeccun W peann3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€J1€CO00PAa3HOr0 OTHOUIEHUS K TMPUPOJAE, KAaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapakKTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIILHON CPEBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTMIKEHUM XUMHHM IS
pelIeHUs BOPOCOB PAIlMOHAIBLHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIUX BpPEJ OKPYXKaAIOIIEH
OPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLUAIIBHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

chOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYKaloleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSXKIAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJiM B
CO3IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIIEHUH I100aIbHBIX IpodieM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECTICUCHUU YCIOBUMN
YCIEUTHOTO TpyJa W OKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKJIOrO0 UJIeHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUsl CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJISl aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJIaTh 000CHOBAHHBIE 3aKJIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEIbI0 IMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHMHYECKUE 3HAHMS I
penieHus IpoOJieM B pealbHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUH 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3auvHbIX chepax npodeccruoHaIbHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

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

3HAYMMBIE IS dbopMHpOBaHUS  MHPOBO33PEHHS]  OOYydYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEKIIPEAMETHbIE) OOIIEHAayYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTeMa, HayYHbIH (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UcCeA0BaHne, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYyTHUE);

yYHUBEpCalIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH U COIIMATILHOW KOMITETEHITH 00YYarOIIHXCS;
CTIOCOOHOCTH o0yJaronmxcs UCTIONIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIBHOW U COMAIIBHOM ITPAKTHUKE.

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

OBJagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeisaTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABICHHBIMU 1IEJISIMU;

MCIIO0JIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKHU TMOHSITHH M YCTAHABJIMBATh WX B3aMMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIHE MMOHATHS JJIT OOBSICHEHUs OTIACIbHBIX (PaKkTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB WU
XMMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CICACTBEHHBIE CBSA3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SABJICHUAX, OPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSATh B MPOLECCE MO3HAHMS, UCIIOIb3yEMbIE B XUMUHU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢opmylsia, ypaBHEHHE XUMHYECKOU
peaKkuyu — MpU PEHICHUU Y4YEeOHBIX IMO3HABATEIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEJIbHBIC MPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX
MIPU3HAKOB U3Y4Ya€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUU.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIECTh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHUS BEIIECTB U XUMHUYECKHX
pEeaKInii;

dbopMyIHpOBATH IEIH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABICHHbIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCcTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHWUPOBAHHUS W  IPOBEICHUSA
YYCHUYCCKUX AKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 32 XOJOM
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCHUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTb OMNBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHOM
NESATENHHOCTH, TPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS NPaKTUYECKUX 3a7ay, MNPUMEHECHHUIO Pa3JIMYHBIX
METO/IOB IMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIC TIOCOOUS,
pecypcel MHTepHeTa), aHamIu3upoBaTh UHGOPMAIIMIO PA3IUYHBIX BUI0B U (GOpM
MPEJICTaBJICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEYNBOCT;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope wuHbpOpMAIMU, HEOOXOAUMON IS BBITIOJIHEHUS YyYEOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MPEACTABICHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KadyecTBE CpeAcTBa Npu padoTe C
XUMUYECKOM uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIE ((HU3nYecKue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (POpMYIIbl, aO0OpeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISTHOCTH.

OBJjiaieHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOW TEMbI B XOJ€ Auaiora u/miu
JUCKYCCHHW,  BBICKa3bIBaTh  WaAEH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEIILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW PpabOThl MO HCCIECIOBAHUIO CBOMCTB
W3y4aeMBbIX BEIIECTB, pean3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JAeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOK TO3HABATEIbHYIO
JEATENbHOCTh, Ompenenss €€ Lead MW 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMplii  alrOpUTM JEUCTBUI TpHU
BBINIOJIHEHUU YYEOHBIX U HCCJEN0BATENbCKUX 3a7ad, BbIOMpaTh Haumbojee
3¢ (}EeKTUBHBIN crMoco0 HMX pemeHus ¢ Y4ETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaIN3a
U CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «Opranudeckas XUMUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHWMHUH B TO3HAHWMU SIBJICHUMN



Opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pEIIeHUs TPAKTUYECKUX 3a]1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolMe TOHATHAA (XMMHUYECKHHM 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBI CKeleT, (YyHKIHOHAIbHAs TIpyIlIa,
paaukan, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOIH, YIJIEBOJIOPOIBL,
KHUCJIOPOJ M a30TCOAEpXkKallhe COCAUHEHMs, MOHOMEp, MOJIUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHUU; MHUPOBO33PEHUYECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAxX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIIbHOCTH YEJIOBEKa;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKUA MOHITHM,
yCTaHaBJIMBATh UX B3aWMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS MPHU
OIKCAaHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OpraHUUECKUX COCIUHEHUIH;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJNb30BAaTh XHUMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMynl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHMHUYECKUX peEakUui,
W3rOTAaBIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BEIIECTB IS WIIOCTPALUU HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJICKHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OIpEACIEHHOMY
KJIacCcy/Tpynmne coeIuHeHuil (yTJIeBOJOpObl, KHCIOPOJ U a30TCoAep Kallue
COCJIMHEHHUs, BBICOKOMOJIEKYJSIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUSA 110
cuctematuueckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMWIECH, alleTHUJIEH,
ATWICHIJIMKOb, TNIHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KMCIIOTA, TJIF0KO03a,
dpykTO3a, KpaxmMai, LeIi0103a, IIHINH);

chOpMHUPOBAHHOCTh YMEHHS OIpPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COECAMHEHUAX (OAMHAPHBIE U KPATHBIE);



chOpMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa aiisi 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHECHUS MACChl BEILIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHA  XapakTEpPU30BaTh  COCTAaB, CTPOCHHE,
bu3nYecKre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMNUJIEH, AllCTUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, STaHOJ, ITHUJICHIJIMKOJb,
TJIMIEpUH, (PEHOJI, aleTalbIeru]l, MypaBbUHAsE U YKCYCHasi KUCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYHO
CBSA3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUNA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJAHOTO
Chlpbsi (HeQTb, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HUX MepepadbOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOIYKTa
peakIuyu 10 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHMI BIaJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUN (HAOII0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHMUS ISl TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJI0/IaTh TIPaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKXKE MpaBHiia OOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHUYCCKHM
AKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEUIECTB IPU HArPEBAHUH, TIOJIyYEHUE
TUJIEHA U W3Yy4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPraHUYECKHUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHHKHA O€30MacHOCTH TIpU OOpallleHHH C
BEIIECTBAMH U J1aOOpPaTOPHBIM OOOpPYAOBaHHEM, TMPEIACTABIATh PE3yJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YPAaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUPOBaATH BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uHhOpMAITNIO, TIOJIy4aeMyK0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiu, MHTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  IpaBWJa  JKOJOTHYECKHU
1eaecoo0pa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3J0POBbSI U OKPYKAIOIIEH MPUPOAHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl ONPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMAs cMbica nokasarens IIJIK, moscHiITh Ha mpuMmepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHHUS HX BPEAHOTO BO3JICWCTBHS HA OpPraHU3M
YEJI0BEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKHX SIBIICHUM;

JUISL  CIICTIBIX M CJIA00BHUIAAIIMX OOYyYaroImMXCcs: YMEHHE HMCIO0JIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpainsa mis 3anucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpenMeTHBIE pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMHUS» OTPaKAIoT:

c(hOPMUPOBAHHOCTb  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsL pEIISHUS MPAKTUYSCKUX 3a71a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWK, KOTOpAas  BKIIKOYAET:
OCHOBOITOJIAraIONINe MOHATUSA (XMMHYECKHH JJIEMEHT, aroMm, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUTUYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasK pelIéTKa,
TANBl ~XUMHUYECKUX  PEAKLMH, PACTBOpP, DJICKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALNS, OKHUCIWUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pPeakIMi, XUMHUYECKOE€ PABHOBECHE);, TEOPHUH W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanuecknii 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMS] MAacChl BEUIECTB, 3aKOH COXPAaHEHMSI U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYCCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKHX SBJICHUM, (PAKTOJIOTHUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MMacCHOM UCTOJb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YETIOBEKA;



chOpMHUPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
OMMCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHU;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHYECKYH) CHMBOJIUKY IS
cocTaBieHus (opMysa BEIIECTB M  ypPaBHEHUM XUMHUYECKUX  PEaKIUH,
cuctematnieckyto HomeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BelleCTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, raméHas
W3BECTh, HEeTalIEHAss U3BECTh, MUTHEBAs CO/A, TUPUT U JIPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3JIMYHOIO COCTAaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAasi, MOHHAs, METAJUIMYECKasi, BOJIOPOJHASI) B COCAUHEHUSX, THI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX paCTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeNEHHOMY KIaccy/rpymre
COEJIMHEHUN (TMPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJAUUECKOTO 3aKoHa /I.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 14 mnepuonoB Ilepuonnueckol cucTteMsl
xuMudeckux 3yeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opouTaNY, «IHEPTreTHYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKHX JIEMEHTOB U UX COCAUHEHUM
no nepuoaam u rpynnam Ilepuoanueckoit cuctemMbl XuMudeckux 3nemerToB . U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKMX BEUIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHMYECKOW CBSI3M MEXKJYy HEOPraHWYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XMUMHUYECKHE PEAKIIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIOBOMY
b dexTy peaxiuy, U3MEHEHUIO CTENEHeW OKHCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKIMM, YYaCTHIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISITh YpPaBHEHUS PEAKIUN pPa3TuyHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKUid HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKLIMH UAYT IO KOHIA;



C(OPMUPOBAHHOCTb YMEHHUIl MPOBOJAUTH PEAKIMH, IOATBEPKAAIOIINE
KaueCTBEHHBIH COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;

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

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniuin Jle [larense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE TPOIECCHI,
JeXalllie B OCHOBE NMPOMBIIIJICHHOTO TMOJY4YEeHHs] CEPHOM KHCIIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAYUYHBIX MNPUHIIMIAX U
HKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOr0 IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCICHUA C HCIOJIB30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBAa B PacTBOpPE», OOBEMHBIX OTHOIICHUI Ta30B
IpU XUMHYECKUX PEaKIMSAX, MacChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOrO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIUIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCY/ZI0M U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IpaBWJia OOpalleHUs ¢
BEILECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSAMHM IO BBIITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

chOpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XUMHYECKHI
HKCHEPUMEHT (pa3sioKeHHE MEpPOKCHJa BOAOPOJa B MPUCYTCTBHM KaTajlu3aropa,
OTIpEJICJICHHE CpEelbl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIHHOTO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuHu,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakIuu Ha cyib(aT-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTMOH aMMOHHUSI, PEHICHUE AKCIEPUMEHTAIBHBIX 3a/ad IO
TeMaM «Metamsl» u «Hemeramib»y) B COOTBETCTBUM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH PU OOpAILEHUH C BEIIECTBAMHU M JAOOPATOPHBIM 000pPYAOBAHHUEM,
NPEACTaBIATh PE3YJbTAThl XMMUYECKOIO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIHM U (QOpPMYITUPOBATH BBIBOABI HA OCHOBE
3THUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMyHUKanuu, UHTepHET U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  IpaBWJa  JKOJOTHYECKHU
LEJIECO00PAa3HOr0 TMOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXPAHEHHMSI CBOErO 3J0POBbS U OKPYKAIOLIEH NPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTb BO3JCHCTBHS HA KMBBIE OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHaTe Ha mpuMepax cmocoObl yMEHBIICHUS H
IPENOTBPALICHUS X BPEJHOTO BO3JECHCTBUS Ha OPraHU3M YEJIOBEKA;

UIg 00y4arolMXcsi ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUIA CIIEMIBIX M CJIA0OBHUIALIMX OOYYalOUIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHo-TOoUeuHyt0 cucteMy obo3HaueHuil JI. bpaiins ans 3anucu XuMUYECKUX

bopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (un¢possbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKONH XMMHUH
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAHMYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro 1o pazueny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIE YTIEBOJOPOIBI — AJTKAHBI 2
59 HenpenenbHble yriaeBoJOPOIbI: alIKEHBI, 5 1
' aJIKaINCHBI, aTKUHBI
2.3 ApomaTHYeCKHe yTiaeBOA0POIbI 2
24 [TpupoHBIE HCTOYHHUKH YTIEBOJOPOIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznen 3. Kuciopoacoaep:amme oprannyeckue coeHeHHs
3.1 Crnuptsl. deHoun 3
Anpaerunpl. KapOOHOBBIE KUCTOTHI.
3.2 P 7 1

Crnoxxnble YU
3.3 VYri1eBo bl 3 2



Uroro no pazgeny

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMUHBI. AMUHOKHCIOTBEL. benku
Hroro no paszneny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

5.1 [Tmactmaccel. Kayuyku. BonokHa

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

13

34



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX
anemenToB M. Y. MenaeneeBa

19 Crpoenue Bemmectsa. MHOrooopasue
' BEIIECTB

1.3 XUMHUUECKUE PEAKIIUU
Uroro no pazgeny

Pa3nea 2. Heoprannueckasi XuMust
2.1 MeTaabl
2.2 Hemertannsr

23 CBs13b HEOPraHMYECKHMX M OPTraHMYIECKHX
' BEIIECTB

Uroro no pazgeny

Paznea 3. Xumus u :KN3HbL

3.1 XUMUA U KA3HD

Wtoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

13

17

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTte/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos JIeKTPOHHbIE

Ne Hara nudposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI
pecypchl
[Ipenmer opraHu4ecKON XUMHH, €€ 1

BO3HMKHOBEHHE, PA3BUTHUE U 3HAUCHUE
Teopus cTpoeHnss OpraHM4eCcKUX
coenuHenuit A. M. bytneposa, e€ 1
OCHOBHBIE ITOJIOKEHHUSI

[IpencraBnenue o KiaccuPpuKauu
opraHuyeckux semects. Homenknarypa

(cucremaTnyeckas) U TpUBHAJIbHbIE L
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKHUHN PsiL

Meran u 3TaH — npocTenIre 1
MIPEICTaBUTENH aJIKaHOB

AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
OTUiEH U NPONUIEH — IpocTeiine 1
IIPEICTABUTENH aJIKEHOB

[Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHUE ET0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u

MeTtuinOyTanuen-1,3. [Tonyuenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH psAll. ALIETHICH —
IIPOCTENIINN TPECTABUTEND aJIKUHOB
Brruucnenus no ypaBHEHHIO XUMHYECKOM
peakuuu

ApeHsbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHoB

I'enernueckas CBsA3b yIriIEeBOAOPOJOB,
MIPUHAUJIEKAIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPO/IHBIN ra3 U NOMyTHbIE HEPTIHBIE
rassl, HeTh ¥ MIPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE He()TIHbIC
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu
KonrtponbHas pabota no pasaeny
«YTIeBo0pOIBD)

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

@DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE
1 XMMHYECKUE CBOMCTBA, IPUMEHEHNE
Anpnerupl: GopmManbaerus u
aneTanpaerul. ALeToH

OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAs U YKCYCHasA

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

CTeapI/IHOBaH " OJICMHOBAas KHMCJIOTHhI, KaK
OpeACTAaBUTCIIU BBICHIUX Kap6OHOBBIX
KHCJIOT

Mb11a KaK COJIM BBICHINX Kap6OHOBLIX
KHCJIOT, UX MOIOIICC JieficTBHE

Cnoxxuble 3(Uphl KaKk TPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

XKupsr: runponus, npuMeHeHue,
Ouo0rMYecKast poiib )KUpPOB

VYraeBosl: cocTaB, Kiaccudukanus.
Baxneiime npeactaBuTenu: TIII0K03a,
¢bpykTo3a, caxapo3a

KanMaJ'I " OCJUIK0JI03a KaK IIPUPOAHBIC
TOJIMMEPBI

Kontponbnas paboTa mo pazaeny
«Kucnopoacoaepkamue opraHndecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHas padbora

OO6m1as xapakTepucTHKa a30TCOIePIKAIINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHas paboTa
AMUWHBI: METHIAMMH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE
OpraHMYECKUEe COCTUHEHUS, UX
Ouoyiornyeckoe 3HaueHue. IlenTu bl
benku kak npupoaHsie



BBICOKOMOJICKYJISIPHBIC COCIMHCHU A

OCHOBHBIE TTOHSITUS XUMHHU

33
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

HHaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KUIACC

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

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1

KOH(UTypaIysi aToOMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas

CHCTeMa XUMHYECKuX saeMeHToB JI. 1. 1

MeneneeBa, ux CBsi3b C COBPEMEHHOMN

TEOpHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

XAMUYECKHX DJIEMEHTOB U UX COEIUHEHHH I10

TpyIIaM U MepruoaaM. 3HaueHUe 1

MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHToB J[.J1. MeHaeneeBa B
pa3BUTHH HAyKH

CrtpoeHnue BemiecTBa. XMMUYeCKas CBSI3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucaeHus. Bemecrna
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTpOCHHS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHbIE U KOJIJIOUTHBIE PACTBOPBI. 1
MaccoBas 1051 BELIECTBa B pacTBOpE



10

11

12

13

14

Krnaccudukanus u HoMeHKIaTypa
HEOpPraHUYECKUX COoeqMHEeHU. ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3IUYHbIX
KJIacCOB

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHN4eCKOM U OPraHMYeCcKON XUMUU.
3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS] SHEPTUU TIPU
XMMHUYECKHUX PEaKLMAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XMMHUYecKoe pPaBHOBECHE

[Ipaktudeckas padora Ne 1. «BrnusiHue
pa3nu4yHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIINN»

DnexTponauTrueckas aucconuanus. [lonstue
0 BoJIopoiHOM mokazarene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTraHUYCCKUX U HCOPTaHNYCCKUX BCIICCTB

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [Tonsitre 00 snexTponnze
pacIiaBoB U pacCTBOPOB COJIEH

KonrtponsHas pabota no pasueny
«TeopeTnyeckrie OCHOBBI XUMUI»

Mertauibl, ux noyioxenue B [lepuoanueckoit
CHCTEME XUMHYECKUX deMeHToB JI. 1.
MeHpneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue pu3nyecKue cBoicTBa
METaJJIOB
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKeHUH METalJIoB

XUMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HaTpUH, Kajdui, KaJablluid, MarHuH,
AIIOMUHHI) U UX COETMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COEIMHEHUN

XUMUYeCcKre CBOMCTBA IIMHKA, KeJie3a U UX
COEeIMHEHUN

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

HeMeTaHHBI, X ITOJIOKCHHUC B
[Tepronnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . Menaeneesa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

DuU3NYECKUE CBOKWCTBA HEMETAIIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEPE
KHCIIOpoJ1a, cephl, hocdopa u yriieposa)
XHUMHUYECKUE CBOICTBA TAJIOTEHOB, CEPhI U UX
COEIMHEHHI

XUMHYECKUE CBOMCTBA a30Ta, pocdopa u ux
COEeIMHEHUN

XHWMHMYECKUE CBOMCTBA yIIePOa, KPpEMHUSA U
HUX COeIUHEHUN

[IpuMeHeHne Ba)XHENIINX HEMETAIUIOB U UX

COEIMHEHUN

O0001IeHrEe U cUCTEMAaTU3ALIMs 3HAHUI 110



27

28

29

30

31

32

33
34

teMme «HeMmertamiey. Beraucnenus mo
YPaBHEHUSM XUMUYECKHUX PEAKIIUN 1
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtamnsr"»

Kontposnbnas padota no reMam «MeTasuibi»
n «Hemerambny

Heopr AHUYCCKNEC U OPTraHNYCCKUC KHUCJIOTHI.
HeOpFaHI/I‘-ICCKI/Ie 1 OPraHU4YCCKHUEC OCHOBAHUA

AMdoTepHbIe HEOpraHu4ecKue U
opraHuueckue coequHenus. ['enernueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponb xuMum B 00eCIIeYeHIH YKOJIOTHIECKOM,
SHEPTETUYECKON U MUIIEBON OE30MTaCHOCTH,
Pa3BUTUU MEIUITUHBI

[IpencraBnenust 006 OOMIMX HAYYHBIX
MPUHIUIIAX TPOMBIIIEHHOTO MOJTYYEHUs
BaXXHEUIITNX BEIIECTB

Yenosek B MHPE BCIICCTB U MATCPUAJTIOB

XuUMUA U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34






