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HOACHUTEJBHASA 3AIIUCKA

[IporpamMmMa mo XuMuM Ha ypOBHE cpefHero oluiero oopazoBanusi papaboraHa
Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B
Poccuiickoit ®denepaunn», TpeOoBaHMI K pe3yibTaTaM OCBOEHHUS (enepanbHOit
oOpa3oBaTenbHOM mMporpamMMbl cpenHero oobmiero obpaszoanus (DPOII COO),
MpeACTaBICHHbIX B DefepaibHOM TOCyIapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHmenuuu mnpenojaBaHus y4eOHOTO IMpeaMera «XUMHUS» B
oOpa3zoBaTeIbHbIX Opranu3anusx Poccutickoit deaepaiyu, peaau3yronmXx 0CHOBHbIE
oOpa3oBaTeybHbIE MPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHUU «CTpaTeruun pa3BUTUSA
Bocriutanus B Poccuiickoit @enepauuu Ha nepuof 1o 2025 roma» (Pacnopsbkenue
IIpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY NOIXOJOB K pa3pabOTKe MpPOrpaMMbl MO XMMHH, K OMPEICIICHUIO
oOmelt crpateruu OOy4eHHMs, BOCOUTAHUS U Pa3BUTHA OOYYaIOIIUXCSA CPEICTBAMU
yuebHoro mpeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUJIU
koHUentyaiabHble mnosoxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH,
collepKaHUs, pe3yJbTaTOB OOydeHUss W TpeOOBaHUNW K YPOBHIO IOJATOTOBKH
BBITTYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBIITY CKHUKAMHU
0011e00pa30BaTeIbHON  OpraHM3alluu, SBISIETCS HEOTHEMJIIEMOM 4YacThlo MX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEpIIAIONMM 3TallOM  pealu3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYLINX
L[EJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa3oBaHus. JTU IEHHOCTU KaCaIOTCs MMO3HAHUS
3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U 001 KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO M IIPUPOJTHOM
cpene. Peanusyerca xumuueckoe oOpa3zoBaHue 00ydarOIIMXCs HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl CPEACTBAMHU Y4eOHOTO mpeamera «XHUMHs», COACpKaHUE U
MIOCTPOEHUE KOTOPOTO OIpPEACNICHbI B MpOrpaMMe MO XHUMHUHU C YYETOM CHelUPUKH
HAayKd XUMUH, €€ 3HAYCHHUs B IO3HAHUM NPUPOABI U B MATEPUAIBHOW KU3HU
olmiecTBa, a Takke ¢ y4y€ToM OOHIMX IeJed M NPUHLHUIIOB, XapaKTePU3YIOLINX
COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeaHero obimmero odOpaszoBaHus B Poccuiickoit
ODenepauum.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HMIpaeT ocoOyli poJib B
COBPEMEHHOM LIMBUIIM3ALIMHU, B CO3IaHUHU HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHHE PAIMOHAIBHOIO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE€ WEJIOCTHOTO TMPEACTaBICHUS OO0 OKpYXKarolleM MHPE KaK O €JIUHCTBE
MpUPOABl U YeNIOBEeKa, KOoTopoe (OpMHUpYeTCs B XMMHM HAa OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOCHHEM BEILIECTB, X CBOMCTBAMH U BO3MOYKHBIMU 00JIACTIMU TPUMEHEHUS.



TecHo B3aMMOJEHCTBYSl C APYIMMH €CTECTBEHHBIMM HayKaMH, XUMHs CTajla
HEOTHEMJIEMON YacTbI0 MHPOBOW KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEUIHOTO
Tpyda ¥ SKM3HM Kaxaoro uwieHa oOmiectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3UJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAmNpaBl€HA HA PpPEIICHUE
rJI00aNbHBIX MPOOJIEeM YCTOMUMBOrO Ppa3BUTUSL YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 30POBbSL.

B coorBercTBMM ¢ OOmMMH UEISIMH W TMPUHIUIAMHU CPEIHETO OOIIEeTo
obOpazoBaHus cojaepkanue mnpeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHb
U3Yy4YEeHHs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyJaroumxcsi, HLOOXOJUMYIO UM JJIs1 BBIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKIIOYEHHS B )KM3Hb COLIMYyMa, MMPOJIOJDKEHHUS 00pa30BaHUsI B Pa3InIHbBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapnsomuMu — npeamera  «XUMHsD — ABISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmass W HeopraHUYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUS KOTOPBIX SBIISIIOTCSA OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM TI0 HEOPTaHMYECKOW XMMHH (C BKJIIOYECHUWEM 3HAHUN U3 OOIIeH XWMHH) U
opranndeckon xumuu. POpMHUpOBaHHME NAHHOW CUCTEMbI 3HAHUM NPU HU3YyYECHUHU
npeaMeTa o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000Opa3us BEIIECTB
Ha OCHOBE OOIIUX MOHITUH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa comepkanusi kypcoB — «Opranuueckas xumusa» u «OOmas u
HEOpraHu4yeckas XuMus» copMmupoBaHa B NporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3Y4YeHHI0 Y4yeOHOro wmarepuaia M 0OYCJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM HA OMpPEAENIEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHUS OPTaHMYECKHX COEIMHEHHW, a TAaK)K€ Ha YPOBHE
CTEPEOXUMHUYECKUX U AIEKTPOHHBIX MPEICTABIECHNUN O CTPOECHUH BeliecTB. CBeleHUs
00 M3y4yaembIX B Kypce BEUIECTBaxX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB O
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHHH. B Kypce opraHM4eckol XUMHH
MOJIy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
MEepBOHAYAJILHBIE TPEJCTABICHUS O XUMHYECKOW CBSI3U, KIACCHU(UKAIIMOHHBIX
IIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKOM
peaKkuuu.

[loq HOBBIM yrjioM 3peHus B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
TEOPETUYECKH MaTepuan M (AaKTOJIOTMUECKHE CBEIEHUS O BEIIECTBAX H
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMUSD» 00y4arollMMCA TPEJOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOUIETEOPETUYECKUX M METOJOJIOTHYECKUX TMO3UIIUH,



rIy0)ke TIOHSATh HWCTOPUYECKOE W3MEHEeHHWEe (yHKIM dTOro 3akoHa — OT
o0o01Iaromiei 10 0ObACHAIOMEH U MPOTHO3UPYIOLIEH.

Enunnas cucrtemMa 3HaHUM O Ba)XXKHEWIMX BEMIECTBAX, MX COCTABE, CTPOCHHH,
CBOMCTBAaX M NPUMEHEHUH, & TAKKE O XUMUYECKHX PEAKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX MPOTEKaHus ornojHgeTcsa B kypcax 10 u 11 kiaccoB aneMeHnTaMu
COJICpKaHUS, MMEIOIIMMH KYJIbTYPOJOTUUECKUNH M NPUKIATHON Xapakrep. OTH
3HAHHUS CIOCOOCTBYIOT TOHUMAHWIO B3aUMOCBSI3M XUMHUU C JAPYTHMH HayKamH,
PACKPBIBAIOT €€ POJIb B MO3HABATEIBHOM M MPAKTUYECKON NEATEIBLHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U
MPaKTUYECKUX MPUIOKEHUNA XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH,
KPUTUYECKA OCMBICIIMBATh HMHPOPMAIIUIO U TIPUMEHSATH €€ I TOTOJHEHUS 3HAHUM,
pelIeHns] UHTEJUICKTYJIbHBIX U 3KCIIEPUMEHTAIbHBIX HCCIIEIOBATEIILCKUX 3a1ad. B
IIEJIOM COJIEp’)KaHhe Y4YeOHOTro TmpeaMera «XHUMHsS» JTaHHOTO YPOBHS W3y4CHUS
OpUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYYAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI
Ui TOHUMaHus (QUIOCOMCKUX WAEH, TaKUX KakK: MaTepuajbHOE E€IUHCTBO
HEOPTraHWYECKOTO W OPTaHWYECKOTO MHpPA, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHEM, IMO3HABAEMOCTh MPUPOJIHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
U PpEIICHUS TMPOTUBOPEUUM MEXKIYy HOBBIMH (aKTaMd M TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJM XUMHHM B PEIICHUU SKOJOTUYECKUX MpoOieM, a
TaKKe TpoOieM COEpEeKEeHUs] YHEPTeTUUYECKUX PECYpPCOB, CHIPhsS, CO3/aHUS HOBBIX
TEXHOJIOTUWA U MaT€pUAJIOB.

B nnane pemeHus 3agad  BOCHUTAHUS, pa3BUTUS M COLMAIM3ALUU
oOyyJarouxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHM TOJAXOJbI K OMNpEeTICHUI0
colepKaHUsT W TIOCTPOSHUS TMpeaAMeTa MpeaycMaTpuBaroT  (HOPMHUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX EHCTBUM, MMEIOMUX 0a30BO€ 3HAYCHHUE IS PA3ITUYHBIX
BUJIOB JICATEIHOCTU: pEIIeHUus NpoOjeM, TMOHWCKa, aHaiu3a U 00paboTKu
nHpopmaluu, HEOOXOAUMBIX JUIsi MPUOOPETEHUS ONbITa MPAKTUYECKOM U
HCCIIEIOBATENIbCKOM A€ TENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUH XUMHUH.

B mpakthke mnpemogaBaHWs XUMHUHM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, TaK M Ha YPOBHE CPEIHEro OOIIEero o0pa3oBaHUs, MPU ONPEIACICHUH
collepKaTeIbHOM  XapakTEPUCTUKU LEeJed U3ydeHUs NpeiMeTa HalpaBlieHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO MpU3HAETCS (OpMUPOBaAHUE OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJUYECKOM TOYKHM 3PECHHUS TAaKOW IMOJIXOJ K OIPEHACICHUIO LEJIeh HU3yYCHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMU HU3YYEHHUS TpelMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnIsAIOTCS:



e (QopMupoBaHue CHCTEMBI XUMHYECKHX 3HAHUHW KaK  BaKHEHIIEH
COCTAaBJIIIOLIEN E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeKaT KIIOUYEBBIC TMOHATHS, (PYyHIAMEHTAJIBHBIE 3aKOHBI M TEOPUU XUMHH,
OCBOCHHE $3blKa HAyKH, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JIOCTYHHBIX
000011IeH1IT MUPOBO33PEHUYECKOTO XapakTepa, 0O3HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHue W pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJaX TMO3HAHUS
BEILECTB U XMMHUYECKUX PEaKINil, HEOOXOAUMBIX Il MPUOOPETEHUsT YMEHUIN
OpUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBICHHUM, UMEIOLIUX MECTO
B IIPUPOJIE, B MPAKTUUECKOMN U MOBCEIHEBHON KU3HH;

e pa3BUTHE YMEHUHN U CIIOCOOOB ACSATEIBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSCHEHHEM  XHMHYECKOTO  DJKCIEPUMEHTA, COOJIOJIEHUEM  IPaBUI
0€3011acHOr0 OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ stum, copepskareibHasi XapaKTepUCTUKA IeJed U 3aJad U3ydeHUs
MpeaMeTa B MPOrpaMMe M0 XMMHUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPHUTETAMH B CHCTEME CpeaHero obmiero obpasoBanusa. CeromHs B
MIPENO/IaBaHNHM XMUMHUHU B OOJIBINIEH CTEMEeHU OTHAETCS MPEAINOYTCHUE MPAKTHIECKOM
KOMITOHEHTE CO/IepKaHusl 00yUeHHUsl, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA
00111€00pa30BaTeIbHON  OpraHM3alluy, BJIAJCIONIETO0 HE HAOOpOM 3HaHMM, a
(YHKIIMOHATLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W yMEHHUSMHU aKTHBHOTO
MOJIydeHUS] 3HAHWM ¥ TPUMEHEHHS WX B PEATbHONW KU3HHU [IJIST PEIICHUS
MPaKTUYECKUX 3a/1ad.

B cBs13u ¢ 3TUM npu U3y4YeHUU npeaMera « XUMUsS» JTOMUHUPYIOIIEee 3HAUeHHE
IpUOOPETAIOT TaKUE LIETU U 3a7]a4H, KaK:

afganTarys OOYyYaromUXCsl K YCJIOBHSIM JUHAMHUYHO DPa3BHUBAIOIIETOCS MUDA,
dbopmupoBaHue WHTEJUICKTYallbHO ~ Pa3BUTOW  JIMYHOCTH, TrOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO TIPAMOTHBIX
pelIeHNI B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsAX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dbopmupoBaHne y  OOyYarOmIMXCsl  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEpPCAJIbHOEC 3HA4YEHUE JUIsl PA3JIMYHBIX BHUJOB
NEATEIbHOCTU: PEIIeHUsl MpoOsieM, MOUCKa, aHajau3a UM 00paboTku HHQopmaluwy,
HEOOXOIUMBIX JJIsi IPUOOPETEHUS OMbITa ACATEIBHOCTU, KOTOpAs 3aHUMAET BaXKHOE
MECTO B TO3HAHWM XUMHHU, a TaKKe JUIsi OIEHKH C TO3UIUNA DKOJIOTHIECKOM
0€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB Ha OPTraHU3M
YeJIoBeKa M MPUPOIHYIO CPey;

pa3BUTHE T[IO3HABATEJIbHBIX MHTEPECOB, HHTEIUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yYaroumxcsi: CroCOOHOCTH CAMOCTOSITEILHO MPUOOpETaTh HOBBIE
3HAHWS 10 XWMHH B COOTBETCTBUU C JKU3HCHHBIMH MOTPEOHOCTSIMHU, MCIIOJIb30BaTh



COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHHU JJIsl MOMCKAa M aHajiu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO COACPKAHMS,

dbopMupoBaHHE U pa3BUTHE Yy OOYYAIONIMXCS aCCOIMATHBHOIO M JIOTUYECKOTO
MBINIJICHHSI, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MNpPH TUIAHUPOBAHWW W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTaHHE y  OOydaloImuxcsi YyOSKIEHHOCTH B T'yMaHHCTUYECKOU
HANPaBIICHHOCTH XHWMHH, €€ BaXHOH pOJM B PEIICHWU TI00aIbHBIX MPOOIeM
paIMoOHAaIBHOTO MPUPOONOIB30BAHMS, MOMOJHEHUSI YHEPTETHYECKUX PECYPCOB H
COXPAaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOTr0o
OTHOIIECHUS K MPHUPOAE U CBOEMY 3/J0pPOBbIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJIH30BAHUS TOJTYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX PEIICHUA B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B yueOHOM maHe cpenHero ooOmero oOpa3oBaHWs Y4YE€OHBIA MpeaMeT
«XuMHs», U3y4aeMblii Ha 0a30BOM YPOBHE, SIBISETCA OO0S3aTENbHBIM y4eOHBIM
PEIMETOM.

OO1iee yuCIo 4acoB, OTBEAEHHBIX AJI M3yUYEHUS XUMHUH, HA 0a30BOM YpPOBHE
cpeaHero ooOiiero oopa3zoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPT'AHNMYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMUM

[IpenMer opraHMyeckol XMMHUU: €€ BOZHUKHOBEHUE, PAa3BUTHE M 3HAUYCHHUE B
MOJYYECHUH HOBBIX BEHIECTB W MarepuanoB. Teopus CTpOEHUS OPTraHUYECKUX
coenqunennit A. M. bytnepoBa, e€ ocHOBHBIE moJokeHUsl. CTpYKTYpHBIE (POPMYJIBI
OpraHUY€eCcKuX BellecTB. ['omoiorus, nzomepusi. XumMuyeckas CBsi3b B OpPraHHYECKUX
COEIMHEHUAX — OIMHAPHBIEC U KPATHBIE CBS3H.

[IpeacraBnenne o kiaccuukanuu OpraHUYECKHX BemecTB. HomeHkarypa
OpPraHUYeCKUX COCIMHEHUH (CHUCTeMaTUyecKas)) ¢ TPUBHAIbHBIE HAa3BAHUS
BOXHEUIINX MPEACTABUTEICH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTANIbHbIE METOJbl HW3YyYEHHUS BEIIECTB M HUX [PEBPAllCHUMN:
O3HAaKOMJIEHHE C 00pa3laMyd OpraHUYECKUX BEIIECTB M MaTepuajaMy Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAONIOACHUE W OIHMCAHHE
JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IMpHU
HarpeBaHuM (IUIaBieHUE, OOYTIJIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHU psAn. Meran u 3TaH —
MPOCTEUININE TIPEICTABUTENN QJIKAaHOB: (PU3NYECKHE W XUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHUss U TOPEHUs), HAXO0XKJACHUE B MPUPOJE, IMOIYyUYECHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psif. DTWIEH U MPONUIEH —
MPOCTEUININE TIPEICTABUTENIN QJIKEHOB: (PU3NUECKHNE W XHMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, TUJpATALUM, OKHCICHUS U
MOJIMMEPU3AIIUK ), TOJyYEHUE U IPUMEHECHHUE.

Ankaauensl: Oyrtanuen-1,3 u wmetunOyranuen-1,3: cTpoeHHe, BaKHEWIIHE
XUMUYECKUEe CBOMCTBa (peakuus mnonumepuszanuu). [lodyueHue CHUHTETHUECKOTro
KaydyKa U pEe3UHBI.

AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUAN PsiA. ATETUIICH —
MPOCTEUIIMKA  TPEJICTABUTENIb AJIKWHOB: COCTaB, CTpPOEHHE, (U3MYECKUE U
XUMHUYECKHME CBOMCTBa (peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUSA, THIpaTaluHu,
rOpEeHus), NOJy4YEeHHUE U TPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (pU3MUYECKHEe W XHUMHUYECKHE CBOWCTBA
(peakuuu TaJOTeHUPOBAaHUSA U HUTPOBAHUS), INOJYyYEHHE M NPUMEHEHHE. 10/1yoi:
cocmas, cmpoenue, usuiecKue u XuMuyeckue ceoUcmea (peakyuu 2aioeeHupo8aHus



U HUMpoBanus), noayyenue u npumenenue. TOKCUYHOCTb apeHOB. | 'eHeTnueckas
CBA3b MEXAY YIJI€BOAOPOIAMHU, IPUHAIIICKAIUMU K PA3IMYHBIM KJIACCAM.

IIpuponHble HMCTOYHMKM YriaeBOAOpoAOB. [IpupoaHeli ra3 W NOMYyTHBIE
HedTsaubie ra3pl. Hedte u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HeTH:
IEPEroHKa, KPEKUHI (TEpMUYECKUM, KaTaluTU4YeCKui), mnuposu3. [IpomykTsl
nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBILIUICHHOCTH U B ObITy. KaMeHHBIi
YTOJb U MPOAYKTHI €r0 nepepadoTKy.

OKCIepUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M HX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMAacCC, KaydyKOB U pe3uHbl, Kouekunu «HepTe» n
«YToap», MOAETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
MPOBEICHUE MPAKTUYECKON PAabOThI: MOIyUYEeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuérnble 3anaum.

Bbrluncnenuss 1o ypaBHEHHIO XMMHYECKOM peakuuu (maccel, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BEIECTBA MM NPOAYKTAa PEAKLIUU IO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeIuHeHus

IIpenenpHple OQHOATOMHBIE CIMPTBHL. MeTaHONI MW JTAaHON: CTPOCHHE,
¢uznueckne M XMMHYECKHE CBOMCTBA (pe€akUMM C aKTUBHBIMU METaJlJIaMH,
rajJIor€HOBOJIOPO/IAMH, TOpPEHUE), TNpUMEHeHue. BopopoaHble CBSI3U  MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHoroaroMHbie COUPTHI. DTUIEHTIUKONb U TIULIEPUH: CTPOEHUE, (PU3NUECKHE
U XMUMHMYECKHE CBOHCTBAa (B3aMMOJEMCTBHE CO IIEJIOYHBIMU  MeETaJlIaMH,
KayeCTBEHHAsl peaklus Ha MHOIO0ATOMHbIE CHMPTHI). JlelicTBUE Ha OpraHusMm
yesoBeka. [IpuMmenenue runepyusa u TUIICHTJIAKOJIS.

@deHon: CTpOCHHE MOJEKYNdbl, (QHU3NYECKHEe M XUMHYECKHE CBOMCTBA.
Tokcuunocts (penona. [lpumenenue peHona.

Anbneruspl U kemonwvl. PopManbAETu, aleTaIbAeru: CTPOCHUE, PU3NIECKHE
U XUMHUYECKHE CBOMICTBa (pEeaKkUUM OKHUCIIEHHS M BOCCTAHOBJICHUS, Kau€CTBEHHbIE
pEaKLMH), TOJyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeneibHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCyCHas
KHUCIIOTBI: CTpOeHHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA (CBOMCTBa, OOIIME IS
KJjlacca KMCJIOT, peakuus dTepuuKalnmn), NoayyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX KHUCIOT. Mbula Kak
COJIU BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

Crnoxxubie 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIAPOIU3 CIOKHBIX
aupoB. Kupel. 'maponu3 sxupoB. [Ipumenenue xupoB. buonoruueckas posib
KUPOB.

VYrneBoabl: cocTas, Kiaccuukalys yrieBoaoB (MOHO-, M- U MOJIHACAXapubl).
['moko3a — mpocTeduii MOHOCaXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIBI,



¢bu3MYecCKue U XMMHYECKHE CBOMCTBa (B3amMmozeiicTBue ¢ rumpokcuaom meau(ll),
OKHCJICHME aMMHAYHBIM PacTBOpOM okcupaa cepedpa(l), BoccranoBneHue, OpokeHne
TJIFOKO3bI), HAXOXKJICHWE B TPHUPOAE, TMNPUMEHEHHE, OHOJIOTHYeCKash pPOJb.
®dotocunTe3. PpyKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak NpupojHble mojguMmepbl. CTpoeHue Kpaxmana u
nenono3bl.  dusnueckue ©W - XMMUYECKHE CBOMCTBA KpaxMmana (THUIPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCnepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BELIECTB M MX MPEBPALCHUM:
npoBe/ieHne, HaOJIIOIEHHE W OINKCAaHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KA4Ye€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHUCJIEHHE 3TaHOja
okcunoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
ruapokcuom meau(ll)), anpaerngoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHJA
cepeobpa(l) m rumpoxcumom wmenu(Il), B3ammojelicTBHE KpaxMmajia C HOJIOM),
MIPOBEICHUE MPAKTUYECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boruncnenuss 1Mo ypaBHEHHIO XHMMHUYECKOH peakiuu (maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBAa WJM MPOAYKTa pEaKlMUH MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIIECTB WM POJTYKTOB PEAKIIMH).

A3oTcoaeprKane OpraHM4eckue COeIMHEHUS.

AMHWHOKHUCIIOTH Kak aM(OTEpHBIC OpraHUYecKrue coenuHeHus. Ou3ndecKue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe IuiuHa). buonoruueckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTumapl.

benkn kak MpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeAuHeHus. IlepBuunas,
BTOpUYHAs M TpETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIA3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKINHU Ha OCIIKH.

OKCIepUMEHTAIbHbIE METOJbl HW3YyYE€HHUS BEIIECTB M HUX M[PEeBpalllCHUN:
HaOIIOZICHUE W ONUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalusl OEJIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKLIUU OEIKOB.

BricokoMouieKyJIsIpHbIE COeINHEHN S

OcCHOBHbIE TOHSITUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMEp,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEMNEHb MOJIUMEpPHU3AllMU, CPEOHSS MOJICKYJsIpHas
macca. OCHOBHBIE METO/ABl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U MOJUKOHCHCAIHS.

OKCIEpUMEHTAIbHbIE METOJbl HW3YyYEHHUS BEIIECTB M HUX M[PEeBpallCHUN:
O3HAKOMJICHHE C 00pas3IlaMu MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBSI3eH MpPU U3YyUYEHUH OpraHnyeckor Xxumuu B 10
KJIaCCe OCYILIECTBIIAECTCS 4Yepe3 MCIOJb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX



MOHSTUM, TaK M TOHSTHUM, SBISIOMIMXCS CUCTEMHBIMU JUISI OTIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBbIE TOHATHUSA: SIBJICHHE, HAay4HbIN (haKT, rumoresa,
3aKOH, TEOpHs, aHaju3, CHHTE3, KJIacCU(UKALNA, TMEPUOANIHOCTh, HAOIIOJCHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICJIMPOBAHHE.

®duszuka: wmartepus, OHEprus, Macca, aToM, DOJEKTPOH, MOJIEKyJa,
HHEPreTHUECKUN YPOBEHbB, BEIIECTBO, T€N0, 00bEM, arperaTHoe COCTOSHHUE BEIECTBA,
bu3nyecKre BeIMYMHBI U €IMHUIIBI KX U3MEPCHHS.

buonorus: knmetka, opraHusM, Ouocdepa, oOMEH BelIeCTB B OpraHHU3ME,
dboTocuHTe3, OHOJOTMYECKH aKTHMBHBbIE BellecTBa (O€NKH, YIJIEBOMABI, JKHPHI,
(bepMeHThI).

['eorpadus: MuHEpanbl, TOPHbIE TOPOJIbI, MOJE3HbIE HCKOMAeMble, TOIUIMBO,
pPECypCHI.

TexHooTHS: MUIIEBBIE MPOTYKThI, OCHOBBI PAlIMOHAIILHOTO MUTAHUS, MOIOIIHE
CpEICTBa, JIEKAPCTBEHHbIE W KOCMETHYECKHE TMpemapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX M CHHTETHUYECKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XuMuyeckuit 3eMeHT. AToM. Sapo atoma, “U30TOMbl. DIEKTPOHHAST 000I0YKa.
DOHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTaiH, S-, p-, d- AIEMEHTHI.
OcoOeHHOCTH pacnpeneseHusl 3JIEKTPOHOB IO OpOUTaIsIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASA KOH(UTYpALUs ATOMOB.

Ilepnonnueckunt 3akoH U llepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CBA3p nepuoanydeckoro 3akoHa W llepmoanyeckoil CUCTEMBI
xumuueckux sneMmeHToB J[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHYECKHUX DJJIEMEHTOB U
o0Opa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB IO IPYIIaM U IeprojaM. 3HaueHHe
IIEpPUOANYECKOT0 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BHIBI XHUMHUYECKOW CBSI3U
(kOBaJICHTHasi HEMNOJIApHAs M NOJISIpHAs, HOHHAas, MeTaulnyeckas). MexaHW3Mbl
o0pa3oBaHUsI KOBAJCHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIHW W JOHOPHO-
aKkUenTopHelil). BopoponHas cBs3p. BaneHTHOCTb.  DIEKTPOOTPULIATENIBHOCTD.
Crenenb okuciieHns. IOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSHCTBA
COCTaBa BEINECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKH.



Ilonatne o pucnepcHbIX cucremax. VCTMHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknatypa
HEOPTaHUYECKUX BEHIECTB. |'€HETHYeCKass CBSA3b HEOPTraHWYECKUX BEIIECTB,
NPUHAJIEKAIIMX K Pa3JIMYHbBIM KJIacCaMm.

XuMuueckass — peaxkuus. Knaccudukanus  XUMHYECKHMX — peakIui B
HEOPraHWYECKON U OPraHNYECKOM XMMUU. 3aKOH COXPaHEHUSI MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MIPEBPALICHUS SHEPTUU NP XUMUUYECKUX PEAKLIHSIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3lMyHbIX (akTopoB. OOpaTthmbie
peakuuu. XuUMHUYECKO€ paBHOBecHe. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [latense.

Onextposmtuueckas aucconuanus. CunbHbIe U crnadbie dekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs] BELIECTB M MX MPEBPALLCHUN:
nemoHcTpauus Tabmun «llepuonnyeckas cuctema XumMuueckux snemeHToB Jl. .
MenneneeBay, u3ydeHHE MOJAENEH KPHUCTAUIMYECKUX PEHIETOK, HAOIIOJeHHE WU
ONMKCaHUE JAEMOHCTPALMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3joKEHHE MEPOKCHIA
BOJOPOJA B IIPUCYTCTBUM KaTaJIN3aTOPA, ONMPEAECICHUE CPEABI PACTBOPOB BEILIECTB C
MOMOUIBI0 YHUBEPCAIHLHOTO HHJMKATOPA, PEaKIMd MOHHOTO OOMEHa), MpOBEICHHE
MpaKTUUECKON paboThl «BnusHue paznuuHbIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOM
peakuum».

Pacuérurlie 3agaun.

Pacuétel 1O ypaBHEHHSIM XWMHYECKHMX pEakKUuid, B TOM  YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C MCIIOJIB30BAaHUEM MOHATUSA «MAacCOBas IOJIA
BEILIECTBAY.

Heoprannueckasi xummus

Hemeramel. [Tonoxenue Hemeramnos B Ilepuoanueckon cucteMe XuMUYECKUX
sanementoB JI. M. MengeneeBa u OCOOCHHOCTH CTpOEHHs aTOMOB. Du3nueckue
CBOMCTBAa HEMETAUIOB. AJUIOTPOIMS HEMETAUIOB (HAa NPHUMEpPE KHCIOPOAa, CEpHI,
dbocdopa u yraeposa).

XYUMHUUYECKHE CBONCTBA BaKHEHIIMX HEMETAJIOB (TajJOreHOB, CEphl, a30Ta,
docdopa, yriepoaa U KpeMHHUsI) U UX COCTUHEHUH (OKCHI0B, KUCIOPOACOAEPKALIUX
KHCJIOT, BOJIOPOJHBIX COCTMHEHH ).

IIprMeHenne BaXXKHENIIMX HEMETAJUIOB U UX COCITMHEHU .

Meramnsl. Ilonoxenue meramoB B Ilepuoguueckod cucreMe XUMHYECKUX
sanemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
atoMoB MeTamioB. OOmme Qusnyeckue cpoiicTBa MetayioB. CrlaBbl METaJIIOB.
DNEeKTPOXUMHYECKHUI Pl HAIIPSKEHUI METAILIOB.



XUMUYECKUE CBOMCTBA BAXHEWIIHUX METAUIOB (HATPHUM, KaJWil, KaJbLIUi,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUM.

OO6mue crnocoOsl mofyuyeHus: MetauioB. [IpumeHeHne MeTanaoB B OBITY H
TEXHUKE.

OKCIIEpUMEHTANbHbIE METOJbl HW3YyYEHHS BEIIECTB M HUX [PEBpAIlCHUN:
M3yUYeHUEe KOJIEKIMU «MeTalibl M CIUIaBbl», O0pa3lloB HEMETAJLIOB, PEIICHHE
OKCIIEPUMEHTAIILHBIX 3a7a4, HAOJIOJIEHHEe W OINMUCAHWE JEMOHCTPAIIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA AIIOMUHHUS C PACTBOPAMHU
KHCJIOT U 1IeJI0Yei, KaueCTBEHHbIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuéter Maccel BemiecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUUA BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOYKTOB PEAKIIMH, €CIIH OJIHO U3
BEILIECTB UMEET MIPUMECH.

XuUMHUS U KU3Hb

Ponp xuMum B oOecmiedeHMHM SKOJOTHYECKOH, SHEPreTHUYCCKOW W THUIICBOU
0e30macHOCTH, pa3BUTHUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 0OIMMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJYyYEeHUS
BAXKHEUIIINX BEIECTB.

UenoBek B MHUPE BEUIECTB M MATEPUATOB. BAXKHEUIINE CTPOUTEIIBbHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIE MaTEPHUabl, KPACKU, CTEKJIO, KEpAMUKA, MaTEpPUAIIbI
VTSI JIEKTPOHUKHU, HAHOMATEepUaJIbl, OPraHUYECKUE U MUHEPAIbHbIE YA00PEHHUS.

XuMHUsT W 3I0POBbE UEJIOBEKA: MpaBWJIAa HCMOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmiia 0€30MaCHOTO HCIIONIB30BAHUS MPENapaToB OBITOBOM XUMHUU B
IMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MeXIpeIMETHBIX CBSI3EH MPU U3YYEHUHU OOIIEH U HeOpraHUYECKOM
xuMuH B 11 Kacce oCyIecTBISETCS Yepe3 UCIIOIh30BaHNE KaK OOINUX €CTECTBEHHO-
HAYYHBIX IIOHATUH, TaK W IOHSITUW, ABISIONIMXCA CHCTEMHBIMHU ISl OTAEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmre ecTeCTBEeHHO-Hay4YHbIE MOHSTHUS: HAy4yHbIM (aKT, TUNoTes3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KJIacCU(pUKALMs, NEPUOJUYHOCTb, HAOJIIOJEHUE,
JKCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuKa: Marepus, SHEPTUs, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PAJMOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUN YPOBEHB, BEUIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BeIleCTBa, (hU3MYECKHME BEIUYMHBI U E€IMHMIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusa: knetka, opraHusM, OKocucTema, Ouocdepa, Makpo- W
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MHHEpaIbl, TOPHBIE TOPOJIBI, IMOJE3HBIC HCKOIMAeMbIe, TOILIUBO,
pECypCHI.

TexHosOTHsI: XUMHUYECKash MPOMBIILICHHOCTh, METAJUTYPrHsi, MPOU3BOACTBO
CTPOUTEIFHBIX ~MAaTEepPHAJIOB, CEIhCKOXO3IWCTBEHHOEC IPOW3BOJICTBO, ITHINEBAs
MPOMBIIIJICHHOCTh,  (papMarieBTUYeCKass  MPOMBINUICHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX TIPEnapaToB, MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
DJIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XUMKWA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOyJalmMMHUCI TPOTpaMM  CpeAHero oomero oOpa3oBaHUs  (JUYHOCTHBIM,
METalpeMETHBIM M NpeaMeTHbIM). HayyHo-MeTroauueckoil OCHOBOM — JJiA
pa3paboTKu TUJIAHUPYEMBIX PpEe3yJbTaTOB OCBOCHUSA IPOTPaMM CPETHETO OOIIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBercTBUM € CHCTEMHO-AESTEIBHOCTHBIM IMOAXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS TNpenMeTra «XUMHUS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHus BBIICICHBI CICAYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMUCA POCCHUMCKOM TIpa¥JaHCKOM UIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOTIPEIEICHUIO;

HaJIM4Ue MOTUBALIUU K O0yUEHHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIUK 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh U CIOCOOHOCTh OOYyYaroImMXCsi PYKOBOJICTBOBATHCSA B CBOEH
NEeSATEIBHOCTH I[€HHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKaMH, MPUCYIIMMU IEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpPBhl M CIIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KM3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JAOCTUTAIOTCS B
€AMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUHU C
I'YMAHUCTHYECKUMHU, COIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU U
ujearaMu pOCCUIICKOro rpaskJJaHCKOT0 OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMU
U TpaBWIaMUd TOBEACHMS, CIIOCOOCTBYIOIIMMH TpOIlECCaM  CaMOIO3HAHMUS,
CaMOpPAa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH OOYYAIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaTbl  OCBOEHUS MpeAaMeTa «XUMHUS»  OTPaXaroT
c(OPMUPOBAHHOCTH OIBITA [MO3HABATEIbHOW U MPAKTHUYECKON JESITeIbHOCTU
oOy4aromuxcs 1Mo peajn3alud NPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaxxaaHCKOro BOCIUTAHUSA:

OCO3HaHUsI 00YYaIOUMMHUCA CBOMX KOHCTUTYLHMOHHBIX MpaB U OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY W IPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATETHLHOCTH TPU CO3/IaHUU YICOHBIX
MIPOEKTOB, PEIICHNN YYCOHBIX M MO3HABATEIBHBIX 3371a4, BBIMOTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh ¥ TPHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apTyMEHTHI IPYTUX MIPH aHATIN3e Pa3InIHBIX BHIOB YUCOHOH NeATEeIbHOCTH;

2) NaTPUMOTUYECKOTO BOCITUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY ¢ HAYYHOMY HACJICIUIO
OTCUECTBEHHOM XUMUM;

YBOXEGHUS K TMPOIECCY TBOpPYECTBA B OOJIACTH TEOPUHM M TMPAKTUYECKOTO
NPUMEHEHUS XWMHH, OCO3HAHHS TOTO, YTO JOCTHKCHHSI HAayKd €CTh pe3yjbTar
JUIMTENIBHBIX ~ HAOMIOJICHUH,  KPOMOTIMBBIX  JIKCIIEPUMEHTAIBHBIX  TIOWCKOB,
MOCTOSTHHOTO TPY/1a YYE€HBIX U MPAKTHKOB,;

MHTEepeca W MO3HABATEIBHBIX MOTHBOB B TMOJyY€HUHU U MOCICIYIOIMIEM aHAIN3e
MHGPOPMAITUHU O TIEPETOBBIX TOCTIKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAlliH, CBS3aHHBIC C XUMHUYECKUMU SBIICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHUPYSACh HAa MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE U TOCTYNMKH CBOUX TOBApHUIICH C
MO3UIUA HPABCTBEHHBIX M TMPABOBBIX HOPM H OCO3HAHWE TMOCIEACTBHM ATHX
MOCTYTIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHWs IIEHHOCTEH 370poBOoro M  Oe3omacHoro oOpasza KH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIIOfIcHUs TIpaBWJI O€30MacHOr0 OOpalleHusi C BEIIeCTBaMU B  OBITY,
TIOBCEIHEBHOM JKM3HU U B TPYAOBOH EATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWJI HWHIWBHAYATHbHOTO U  KOJUICKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3/TOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHUS TIOCIEJACTBUNA W HENPUSITHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
QJIKOTOJI5, HAPKOTHUKOB, KypeHHS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOMN KOMITETCHTHOCTH B y4eOHO-UCCIIeI0BATETLCKON
NeSTETLHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JAEATEIHHOCTH,

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUH MPAKTHYECKHUX 3a/1a4 COIMATbHOM
HampaBJIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPaKTUYECKOMY M3yUYeHHIO Npodeccuil pa3aIudHOTO poja, B TOM
YHCJIC Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH TI0 XUMUU;



YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HWHAMBHAYQJIbHON  TPAaeKTOPHUH
oOpazoBanusi, Oyaymieit npodeccnn u peaan3anui COOCTBEHHBIX KU3HCHHBIX TUTAHOB
C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHUH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1IeJIECO00Pa3HOr0 OTHOLICHUS K TNPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

[IOHMMaHUsl IJIOOAJBHOIO XapakTepa »HKOJIOIMYECKUX NpoOsieM, BIMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMANIBHOU Cpeabl;

OCO3HaHUsI HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHKEHUN XUMUU JIJISl PELICHUS
BOITPOCOB PALMOHAIIBHOIO MPUPOJONOIb30BAHMS;

AKTUBHOT'O HENPUATHUSA ACUCTBUM, IPUHOCAIINX BPEA OKPYIKAIOIIEH IPUPOSHOU
cpele, YMEHHUs IPOTHO3UPOBATH HEOJIArONpPHUSATHBIE HKOJOTUYECKUE TMOCIEICTBUS
MPEAIPUHUMAEMBIX IEUCTBUN U ITPEAOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS, 3KOJOTUYECKOM KYJbTYpHI,
OMbITA JESITEIBHOCTU 3KOJIOTMYECKON HANpPaBIEHHOCTH, YMEHUS PYKOBOICTBOBATHCS
UMH B NIO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHOM IPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH U OOLLIECTBEHHON IPAKTHKHY;

[NOHMMaHUsl CHEUU(PUKHA XUMHUM KAaK HAyKd, OCO3HaHMA €€ pOoaud B
(GOpMUPOBAHUN PALMOHAIBHOTO HAyYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOTO
npencTaBieHuss 00 OKPY’KalolleM MHUPE KaK O €IMHCTBE NPUPOJBI M YElIOBEKa, B
MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEM M pEIICHUH NpoOJieM COXpaHEHHS
IIPUPOJHOTO PAaBHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XUMMHM JJII COBPEMEHHOW LIUBUIIU3ALINN:
B €€ I'yMaHHCTUYECKOM HANpPaBIEHHOCTH M Ba)KHOM POJIM B CO3JaHUU HOBOM 0a3bl
MaTEpUaIbHONW KYJBTYPBI, PEUICHUH TI00AJBbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSA
YEeJI0BEYECTBA — CHIPBEBOM, JHEPreTUYECKOM, MHMIIEBOM M  JKOJIOTMYECKOU
0€30MacCHOCTH, B Pa3BUTHUH MEAMILIMHBI, OOECIEUEHNN YCIOBUI YCIEIIHOro TpyAa U
AKOJIOTHYECKH KOMGMOPTHOM JKM3HU KaX0T0 YIeHa O0IIecTBa;

€CTECTBEHHO-HAYYHON  IpaMOTHOCTH: IIOHUMAaHHUsA  CYIIHOCTH  METOJIOB
MO3HAHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
[OJIy4yaeMble 3HaHMs JUISl aHAJIM3a U OOBSCHEHUS SIBJICHUM OKpYKaloLIEro Mupa u
IPOUCXOASIINX B HEM M3MEHEHUH, YMEHUS J1e1aTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAay4HbIX (DAKTOB U MMEIOIIMXCS JAHHBIX C LENbIO MOJIYYEHHs JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO ~HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npobyieM B PeabHbIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpEepbIBHOMY  0Opa3oBaHHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cepax mpodeccrnoHalbHOM

NEATEIIBHOCTH.
METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pPe3yJbTaThl OCBOEHUS Y4YEOHOro mpeamera «XuUMHUS» Ha
YPOBHE cpesiHero o011ero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBbIE TUTSI dbopMupoBaHus MHUPOBO33pPEHUS 00y4aromuxcst
MEXIUCIUIUTMHAPHBIE (MEXMpPEIMETHBIE) OOIIEHAYYHbIC TOHSITHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M cCHenuduKy METOJ0B IO3HAHMS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, SHEPTUs, SBJICHUE,
MpoIiecc, CUCTeMa, Hay4dHbIH (akT, TPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopws, UCCIIeIOBaHUE, HAO0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCAJIbHBbIC YyueOHble JeWCTBUS (IMO3HABATEJIbHbIE, KOMMYHHKATUBHBIC,
peryJsaTUBHBIE), obecrnieunBaroie GopmMupoBaHue (yHKIMOHAIBHOW TPaMOTHOCTU
Y COIMAIBHON KOMITETEHIIUH 00YYaIOuXCs;

CIIOCOOHOCTh O0YYAIOIIUXCSl UCIOJIb30BATh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS W yHUBEpCAIbHBbIE  y4yeOHBIE  JICHCTBHUS B
ITI03HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMU.

OBaanenne YHHMBEpPCAJIbHBIMHA YueOHbIMU NMO3HABATEIbLHBIMH
JAeUCTBUAMMU:

1) 6a30BbIe JIOrHYECKHE 1eHCTBUA:

CaMOCTOSTENLHO (POPMYITHUPOBATh U aKTyaIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeNeNiaTh UEIu JEATeIIbHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHHWM MPHUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XAPAKTEPHbIE MPU3HAKU TOHSITUW M YCTaHABIMBATh WX B3aHMMOCBSA3b,
WCIIOJIH30BaTh COOTBETCTBYIONIUE TMOHSATHUS JIJIsi OOBSICHEHHS OTAEIBHBIX (PAKTOB H
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KJlacCU(UKAIIMK BEIIECTB U XUMHUYECKHUX
peakuuii;



YCTAaHABIWBATh  MPUYUHHO-CICJCTBEHHBIE  CBS3M  MEXKIYy  HM3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTh JIOTHYECKHE pacCyXkAcHHUS (MHIyKTUBHBIC, JEIyKTUBHBIC, TIO
aHAJOTUM), BBIABISATH 3aKOHOMEPHOCTH M TNPOTUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKJIFOUEHUS;

MPUMEHSATHh B TIPOIECCE TMO3HAHUSA, MCIOJb3YyeMble B XMUMHH CHUMBOJUYECKHE
(3HAKOBBIC) MOJENH, MPEOOPA30BBIBATh MOJICTLHBIC MPEICTABICHUS — XUMUYECKHMA
3HaK (CMMBOJI) 3JIEMEHTA, XUMUYecKast GopMysia, ypaBHEHHE XUMHUUYECKON peaKkIuu —
IpU pPEIICHUH Y4YEOHBIX II03HABATENbHBIX W MPAKTHUUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbIE MOJICIbHBIC MPEICTABICHUS JI BbIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYCCKUX PEaAKITUH.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJaJIeTh OCHOBAaMHM METOJIOB HAYYHOTO ITO3HAHMSI BEUIECTB U XHUMHUYECKHX
peakuuii;

(hopMyTUPOBaTh IENH U 3a/1a91 UCCIICOBAHUS, UCIIOIh30BaTh MOCTABIICHHBIE U
CaMOCTOSTENILHO C(HOPMYJIMPOBAaHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Juisi (OPMHUPOBAHMS THUMOTE3bI TI0O TIPOBEPKE MPaBUILHOCTH
BBICKa3bIBAEMbBIX CYKJECHUM;

BJaJIeTh HABBIKAMU CAaMOCTOSITEJIBHOTO IJIJAHUPOBAHUS U MPOBEICHUS
VYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHMsI HAOMIOAATh 32 XOJIOM
MpoIlecca, CaMOCTOSITEILHO TIPOTHO3UPOBATH €ro  pe3yiabTaT, (OPMYIUPOBATH
000011IeHNs] ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MpOeTaHHOM padoTe;

npuoOpeTaTb  OMNbIT  YYEHUYECKOM  HMCCIEeNOBATENbCKOM U MPOEKTHOU
NESATETLHOCTH, TIPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY
METOJIOB pEIICHUs MPAKTHUYECKUX 3aJad, MPUMEHEHUIO pa3IMYHbIX METOJOB
MO3HAHUS.

3) paboTa ¢ unopmanueii:

OpPUEHTHUPOBAThCS B  PA3IMYHBIX HWCTOYHHMKAX HWH(popMmanuu (HAy4dHO-
MOMYJIIPHAS TUTEPATYPa XUMHYECKOTO COJIEP KaHMs, CIIPABOYHBIE TTIOCOOUS, PECYPCHI
WNutepHera), aHanu3upoBaTh WH(POpPMAIMIO PA3IUYHBIX BUIOB ©  (OpM
IpEeICTaBIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3alpoChl U MPUMEHATHh PA3IMYHBIE METOJbI MPU TOHUCKE U
orbope wumHpOpMaIMK, HEOOXOMMMOW 1T  BBIIOJHEHHS  y4eOHBIX  3a7ad
OIIPELICIIEHHOTIO TUIIA;

npuoOpeTaTb ONBIT HMCIOJb30BaHUA HUH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHM U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BRIOUPATh ONTUMAIbHYIO (POpMY IpeicTaBlIeHUs HHPOpMalUu
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIBI, PUCYHKH H JIPYTHE);



MCIIOJIh30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU PabOTE C XUMHUECKOU
uH(popMaIuen: TPUMEHSITh MEKNpeaMeTHbIe ((QU3UYECKHe M MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh M MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CPEICTBA
HaTJISTHOCTH.

OBiageHne YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JTe€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJ€ AWAiora W/WiH
TMCKYCCHH, BBICKA3bIBaTh UJIEH, POPMYITUPOBATH CBOM MPEATIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHUS MTPETIOKEHHON 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMEl pe3yJbTaTOB IMO3HABATEIBHON [EATEIHHOCTH,
MOJIYYECHHBIX CAMOCTOSITEILHO WMJIM COBMECTHO CO CBEPCTHUKAMH TPH BBITTOTHCHHUH
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pean3alii y4eOHOro IpoekTa U (OPMYyJINPOBATh BBIBOJIBI IO
pe3yibTaTaM NPOBEAEHHBIX MCCIECNOBAHUN IYTEM COTJIACOBAHUS IO3ULHUN B XOJI€
oOcyXIeHHsI 1 0OMeHa MHEHUSMH.

OBiajgeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMY e CTBHAMM:

CaMOCTOSTENILHO IUIAHUPOBaTh M OCYIIECTBISAITh CBOIO TI03HABATEIHHYIO
JCSTENbHOCTh, oOmpenensst e€ I[enu MW 3a7add, KOHTPOJHUPOBaTh M 1O MeEpe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh TMpeAJiaraéMblii  aNTOpPUTM JACUCTBHA  TIpH
BBITIOJIHGHUHM Y4YEOHBIX U HCCJENOBATENbCKUX 3aJad, BBIOMpaTh Haumbojee
3¢ (deKTUBHBIA CIMOCO0 HX pelIeHUusT C Y4YETOM TOJY4YEHHUS HOBBIX 3HAHHM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHalln3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMeTHble pe3ysibTaThl OCBOEHUS Kypca « OpraHuuecKas XuMUsh» OTPakKaroT:

c(OPMHUPOBAHHOCTh  TPEACTABICHUH O  XWMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SIBJICHUN TPUPOIBI,
B (OopMHpOBAaHMM MBIIUICHUS U KYJbTYPhl JHYHOCTH, €€ (yHKIIMOHAIHHOM
IPaAaMOTHOCTH, HEOOXOJAMMOM JJid pelieHUs MPAKTUYECKUX 3a7a4 U IKOJOTHYECKU
000CHOBAaHHOTO OTHOIIICHUSI K CBOEMY 37I0POBBIO M IIPUPOTHOM CPele;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAECT:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHYECKUNA JIEMEHT, aTOM, JIEKTpOHHAs 000J0YKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, XHMHUYECKasl CBS3b,
CTpyKTypHasi (opMyna (pa3BépHyTas M COKpaliéHHas), MOJb, MOJSIpHas Macca,
MOJISIDHBI  O0BEM, YIJIEpOAHBIA CKeNeT, (QYHKIMOHAIbHAS TpyMma, paaukal,



M30MEPUS, U30MEPBI, TOMOJIOTUYECKUHN PSL, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO U
a30TCOAEpKAIIME  COCIMHEHHUSA, MOHOMED, IIOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEJIMHEHHMsI); TEOPUUM M 3aKOHBI (TEOpHSl CTPOCHHS
opranuyeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MAcChbl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXKalMe B OCHOBE ITIOHMMAaHUs IPUYNHHOCTA U CUCTEMHOCTH XMMUYECKUX SIBJIICHUM,
(dakTosornueckue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUH U Oe30macHOM
UCIIOJIb30BAaHUM BAXKHEUIIUX OPraHUYECKUX BELIECTB B OBITY M MPAKTHYECKOM
NEATEIIbHOCTH YEJIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHHUHN BBISBIATH XapaKTEpHbIE NPHU3HAKU TOHATUM,
YCTaHABJIMBATh HUX B3aUMOCBS3b, HCIOJbB30BAaTh COOTBETCTBYIOLIME IIOHATHS IIpU
ONMCAaHNUH COCTaBA, CTPOCHUS U NIPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHUPOBAHHOCTh YMEHUN MCIHOJIb30BaTh XMMHUYECKYI0 CUMBOJMKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOW) popMyT
OPraHUYECKHUX BEIIECTB U YPABHCHUN XMMHUUYECKUX PEAKLUN, U3rOTaBIUBATh MOJEIN
MOJIEKYJl OpPraHMYECKHMX BEIIECTB Uil WUIIOCTPAUMU KX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAJICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEUIECTB II0 HMX COCTaByY M CTPOEHUIO K OINpEIeIEHHOMY
KJIacCy/Tpymmne COeAMHEHUH (YIJIeBOAOPOIbI, KHUCIOPOJ U  a30TCOAEp KaIlne
COCIMHEHHSI, BBICOKOMOJIEKYJSIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUSA IO
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUATLHBIC
Ha3BaHUsl OTACJIBbHBIX OpPraHUYEeCKUX BEHIECTB (ITHIICH, MPOMUIEH, AalleTUJIEH,
ATUJICHIJIUKONb, TIUUEPUH, (eHol, (opMalbIerus, aleTalbJeruja, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAs KHUCIOTA, IUIFOKO3a,
dpykTO3a, KpaxmMas, LeUIi0103a, TIUIHH);

c(OPMHUPOBAHHOCTL YMEHHUSI OMNPEAENSITh BHUAbl XHUMHYECKOM CBSI3U B
OpraHUYeCKUX COECTUHEHUX (OJMHAPHBIEC U KPATHEHIE);

cOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH TMOJIOKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa ayis 00bsCHEHUSI 3aBHCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTAaBAa U CTPOCHMS; 3aKOH COXPAHEHUS MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpPOEHUE, (pusmyeckue
U XUMHYECKME CBOWCTBA THUIIMYHBIX MPEACTABUTENIEH pa3IUYHBIX KJIACCOB
OpraHMYEeCKUX BEIIeCTB (METaH, 3TaH, STWJICH, MPOIWJICH, alleTuieH, OyTaaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH30J, METaHoJI, 3TaHOJI, STUJICHTINKOIIb, TIUIEPUH, (EHO,
aleTaNbJIETU], MypaBbUHAS U YKCYCHAsl KHCIJOTHI, TJIFOKO3a, Kpaxmaj, LEJUII03a,
AMUHOYKCYCHAsi KHCIJIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKAY HHUMHU
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHUYECKUX pEAKIMM C HUCIOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYII;



c(OpPMUPOBAHHOCTh YMEHMSI XapaKTEPU30BaThb HCTOYHUKU YIJIEBOAOPOIHOTO
CBIpBS (HEPTH, MPUPOIHBIN Ta3, YroJb), CIIOCOOBI X MEPEpadOTKU U MPAKTUIECKOE
NPUMEHEHHE TPOAYKTOB MEPepadbOTKH;

C()OPMUPOBAHHOCTb YMEHUM MPOBOAMTH BBIUUCICHHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTA
peaKiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJAHOTO M3 MCXOAHBIX BEUIECTB
WJIM IPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHHUM BJIa/I€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJAX
HAY4YHOTO [T03HAHUS, UCMOJIb3yEMBIX B XUMUU IPU U3YYEHUU BELIECTB U XUMUYECKUX
ABJICHUH (HAOJIOJEHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJIETUPOBAHUE), UCIIOIb30BATh
CUCTEMHbIE XUMHUUYECKUE 3HAHUA JIJISl IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBI3aHHBIX C BEILIECTBAMH U UX MPUMEHEHHUEM;

c()OPMUPOBAHHOCTb YMEHUI COOJIIO/IaTh MPAaBHJIA IOJIb30BAHUS XUMHUYECKOU
nocyaod u 1abopaTopHbIM OOOpyAOBaHUMEM, a TaKXe IpaBuja oOpalleHus ¢
BELIECTBAMH B COOTBETCTBHMHM C HMHCTPYKIHSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX
XUMHYECKUX OIIBITOB;

cOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBINOJHATh XUMHYECKHIA
AKCIIEPUMEHT (TPEBpAIlCHNs OPraHMYECKHUX BEIIECTB IPU HArpEBAaHUU, MOJIYUYCHHE
ATUJIEHA U U3YyYEHUE €r0 CBOMICTB, KAUECTBEHHbIE PEAKIIMHA OPraHUYECKUX BELIECTB,
JeHatypauus OeIKOB MPU HArpEeBaHUU, [IBETHBIE pEeaKIUU OEJIKOB) B COOTBETCTBUU C
MpaBHJIaMU TEXHUKH 0€30MaCHOCTHU IpU 00pallleHu! ¢ BEIIECTBAMHU U J1a00paTOPHBIM
o0OpyIOBaHWEM, MPEACTABIATh PE3yJbTaThl XHMHUECKOTO IKCIEpPUMEHTa B (opMme
3allUCH YpPaBHEHUU COOTBETCTBYIOIIMX peakiuii U (HOpMyIHpOBaTh BBIBOJBI Ha
OCHOBE ITHUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh ~YMEHUN KPUTUYECKHM AaHATU3UPOBATh XUMHUYECKYIO
uH(POpMaIIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHdopmanmu, MaTepHeT u aApyrux);

COPMUPOBAHHOCTL ~ YMEHHUH  COONIOJATh  MpaBWJIa  JKOJOTHYECKU
1[eJ1ecCO00pa3HOro0 TMOBEACHUSI B OBITY W TPYIAOBOM JAESITENBHOCTH B LEJSAX
COXPAaHEHHUS CBOETO 3[0POBbS M OKpYXaloUlell MNPUPOIHON Cpenbl, OCO3HaBATh
OMACHOCTb BO3JCHCTBUS Ha JKHUBBIC OpPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEUIECTB, MOHUMas cwmbica mnokaszarens [IJIK, moscHAT, Ha mpumepax crocoObl
YMEHBILIEHUS U PEJOTBPAIIECHNS X BPEJHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

g O0yYaromMXcsi C OTrPaHMYEHHBIMA BO3MOXKHOCTSMHU 3JI0POBBS: YMEHHE
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYHHBIX METOAaX ITO3HAHUS BEUIECTB H
XUMHUYECKUX SIBJICHUH;

UIA  CIenblX W caa0OBUIAIIMX —OOYYalOIIMXCS: YMEHHME MCIOJIb30BaTh
penbeHO-TOUeUHYIO0 cucTeMy oOo3Hauenuit JI. bpaitns mis 3anmucu XUMHYECKHX

bopmy.



11 KIIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHuyeckas XuMHUs»
OTpaXKaror:

C()OPMUPOBAHHOCTh  MPEACTABICHUN: O  XMMHYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XMMUU B ITO3HAHWU SBJICHUN NIPUPOJIBI,
B (OpPMUPOBAaHMM MBIIUICHUSI W KYJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM
IrPaMOTHOCTH, HEOOXOIUMOM Ui PELICHUS MPAKTUYECKUX 3aJa4 U 3KOJOTHYECKH
00OCHOBAHHOT'O OTHOILLEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHOM CPENE;

BJIQJCHUE  CUCTEMOM  XMMMYECKMX  3HAHUW,  KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralmue MOHATHS (XUMUYECKUI JJIEMEHT, aToM, H3oTom, s-, p-, d-
AIIEKTPOHHBIE OpOWUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIICHHS, XUMHUYECKasl CBS3b
(xOoBaJIEHTHAsi, MOHHAs, METAJUINYECKasi, BOAOPOJHAs), KPUCTAUINUECKAsl peIIETKa,
THUIIBI  XMMMYECKUX  pEaKlUid, pacTBOp,  DJIEKTPOJIUTHI,  HEJICKTPOJIMTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMALMS, OKHCIHMTENIb, BOCCTAHOBUTENIb, CKOPOCTb
XUMUYECKON pEeaKIMi, XUMHUYECKOE PABHOBECHE); TEOPUUM M 3aKOHBI (Teopus
ANEKTPOIMTUYECKON TUCCconManuu, nepuoaudeckuit 3akoH /. . Menaeneesa, 3akoH
COXpaHEHUs MacChl BEIECTB, 3aKOH COXPAHEHHsS M MpEBpalleHUs SHEPruu Mpu
XUMUYECKUX  pPEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHN  SI3bIK  XUMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JEKAIIME B OCHOBE IOHUMAHWA IMPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJIEHUS O CBOWCTBAX,
COCTaBe, MOJIYYEHUH U O€30MaCHOM HCIOJIb30BAHUM BaXKHEHIIMX HEOPraHUYECKUX
BEILECTB B ObITY U IPAKTUYECKOH ESITEIIbHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTb YMEHUI BBIABIATH XapaKTEpPHbIC NPU3HAKU TIOHATHUH,
YCTaHABIMBAaTh WX B3aUMOCBA3b, HCIOJIb30BATH COOTBETCTBYIOIIME IOHATUSA IPU
ONKMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c()OPMUPOBAHHOCTb YMEHHUI MCIONb30BaTh XUMHUYECKYIO CHMBOJMKY IS
cocTaBiieHUs  (opMyJl  BEUIECTB M  yPaBHEHUH  XUMHUYECKMX  pPEaKIUi,
cucrtematuyeckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIBHBIX
HEOPraHWYEeCKUX BeEIIeCTB (yrapHelii Tra3, YIVIEKUCIBIA a3, aMMUaK, Trall€Has
U3BECTh, HETAIEHAs U3BECTh, TUTHEBAS COAQ, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTb YMEHUN ONPEIENSATh BAJIEHTHOCTh U CTENEHb OKUCIEHMS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX PAa3IMYHOIO COCTaBa, BHUJ XMUMHYECKOU
CBA3M (KOBAJIECHTHAs, NOHHAsA, METaJUNINYECKasi, BOJOPOAHAs) B COCIMHEHUAX, THII
KPUCTAJUIMYECKOW pEmETKH KOHKPETHOTO BeHlecTBa (aTOMHAas, MOJIEKYJsipHas,
VMOHHAsl, METAJUINYECKAs), XapaKTep Cpelbl B BOJIHBIX pAacTBOPAaX HEOPTaHUYECKUX
COC/IMHCHMH;

c(OpPMUPOBAHHOCTh YMEHUI YCTaHABINBATh IPUHAIJIEKHOCTh HEOPIraHUYECKUX
BELIECTB 0 UX COCTaBY K OIpeNeiIEHHOMY KiacCy/Tpymre COeAMHEHHH (IIPOCThIe



BEII[ECTBA — META/UIBI U HEMETAJUTbl, OKCUJbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIC
TUAPOKCHUIBI, COTIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI TIEpHOIuYecKOTO 3aKkoHa Jl. 1.
MenpeneeBa U JIEMOHCTPUPOBATh €T0 CHUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO U
IPOTrHOCTUYECKYIO (QYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaATh IJICKTPOHHOE CTPOCHHUE aTOMOB
XUMUUYecKux sJeMeHToB 1—4 mnepuonoB Ilepuoguyeckoil CHUCTEMBI XUMHYECKUX
sanementoB J[. WM. MenpaeneeBa, UCHOIb3YyS TMOHATHS «S-, P-, d-3JEKTPOHHBIE
opOuTaNN», «IHEPreTUYECKUE YPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKUX DJEMEHTOB M HMX COEAMHEHUWA IO MEepuojaM M TIpyIIam
[Tepunoanyeckoit cucrembl xXuMuuecknx 3seMeHToB /. 1. Menneneena;

chOpMHPOBAHHOCTh  YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOImIMe
XUMHAYECKHUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJACCOB,
NOATBEPkKAATh CYIIECTBOBAHUE T'E€HETUYECKON CBS3M MEXKAY HEOPraHUYECKUMHU
BEIIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCUPUIIUPOBATh XUMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TPU3HAKAM (YHMCIy M COCTaBYy pEarupylolluX BEMIECTB, TEIIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCICHHSI 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIMM, YYaCTUIO KaTaanu3aTropa);

c(OpPMHUPOBAHHOCTh yMEHHUH COCTABJISTh YPAaBHEHUS PEAKIMN Pa3IMIHBIX
TUIIOB, TIOJIHBIE M COKpAIIEHHBIE YPAaBHEHMsI PEaKIMii MOHHOTO OOMEHa, YIUThIBAs
YCJOBHUS, ITPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;

c(OPMHUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKIMUM, MOATBEPKIAIOIINE
KAUECTBEHHBIM COCTAB pAa3JIM4YHBIX HEOPTraHWYECKUX BEIIECTB, paclO3HABATh
ONBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(OPMHUPOBAHHOCTh ~ YMEHHMH  pacKpblBaTh  CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM IMOCPEICTBOM COCTABJICHMSI 3JIEKTPOHHOIO OasiaHca
ATHUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCHMOCTH CKOPOCTH XWMHUYECKOU
pPEaKIMK OT PA3INYHBIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMHIECKOTO PABHOBECHS B
3aBHCUMOCTH OT BHeEIIHero Bo3aeicTBus (npuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTb XUMUYECKHE TPOLECCHI,
JIS)KAIIUE B OCHOBE IPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTHh MPEACTABICHUN 00 OONMX HAYYHBIX MPUHIMIIAX U
HKOJIOTUYECKUX MPOoOJIeMaX XMMUYECKOTO POU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYKMCIECHUS C UCIOJIb30BAHUEM
MOHSTHUSL «MAaCCOBasi JI0JIS BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHHUM ra30B MpH
XUMUYECKUX PEaKIUsIX, MacChl BeEIIeCTBa WM O0BbEMA Ta30B MO W3BECTHOMY



KOJMYECTBY BEIECTBA, MAacce WM OOBEMY OIHOIO M3 YYaCTBYIOUIMX B PEAKIHH
BEIIECTB, TEIUIOBOr0 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILECTB, IPEBPAILICHHS U COXPAHEHHS SHEPTUU;

c()OPMUPOBAHHOCTh YMEHUI COOJIIO/IaTh NPABHJIA IOJb30BAHUS XUMHUYECKOU
nocyiod u 1aboOpaTopHbIM OOOpYyAOBaHUMEM, a TaKXe IpaBuja oOpalleHus ¢
BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIHSIMH IO BBIIOJHEHHUIO JAaOOPAaTOPHBIX
XUMHUYECKUX OIBITOB;

Cc()OPMUPOBAHHOCTb YMEHUN IUIAHUPOBATb M  BBIIOJHATh XUMHYECKHM
AKCIIEPUMEHT (pa3jIoKEHHE MEepOKCHIa BOJOPOAA B IMPUCYTCTBUU KaTaiu3aTopa,
OINpENEICHUE CPEABI PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO NHIMKATOPA,
BIUSHUE pAa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKOM pPEaKIUH, pPEaKIHH
MOHHOTO OOMEHa, KaueCTBEHHBIC peaklUuMu Ha cynbdar-, KapOOHAT- U XJIOPUJ-
QHUOHBI, HA KATHOH AaMMOHHsSA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad II0 TEeMaM
«Mertame» u «Hemeramiby) B COOTBETCTBUHU C IIpaBWJIaMU TEXHUKU 0€3011aCHOCTH
npu OOpallleHuU C BEIIEeCTBAMU M JIaOOpaTOPHBIM OOOpYIOBAaHUEM, MPEICTABIATH
pe3ysibTaThl ~ XMMHUYECKOTO  JKCIepUMeHTa B ¢GopMe 3amucu  ypaBHEHHI
COOTBETCTBYIOIIMX peakuii U (OpMyIHpOBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yJIbTATOB;

C()OPMUPOBAHHOCTb ~YMEHUH KPUTHYECKM AaHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMaLlMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaI1, IHTEepHET U Apyrux);

c()OPMUPOBAHHOCTb yMEHUN co0nroaaTh npaBuia  JKOJOTMYECKU
LI€JIECO00PAa3HOr0 MMOBEACHUSI B OBITY W TPYAOBOM JEATEIBbHOCTH B LEJAX
COXpPaHEHUsI CBOETO 3J0pPOBbSI W OKpPYXKaroled NPUPONHOM Cpelbl, OCO3HABaTh
OMACHOCTb BO3JIEUCTBHUS Ha >KMBBIE OPraHU3MBbl ONPENEIEHHBIX BEIIECTB, MOHUMAs
cmbicn mnokazatens [IJIK, moscHATh Ha mpuMepax crnocoObl YMEHBIICHHUS U
IIPEAOTBPALICHUS UX BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKA,

U1 00ydYarolMXCsi C OrPaHMYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS: YMEHHE
OPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYHHBIX METOAaX ITO3HAHUS BEUIECTB H
XUMHUUYCECKUX SIBIICHUM;

UIA  CIeNbIX W cHaboBUIAIMIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYIO0 cucTeMy oOo3Hauenuit JI. bpaitns mns 3anmucu XUMHYECKHUX

dhopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
HauMeHoBaHUue KoandyecTBo yacoB
Ne DaexkTponnbie (HHPOBLIE)
pa3iejioB M TEM KonTtpoJubHbie IIpakTHyeckue
n/m Bcero o0pa3oBaTe/bHbIE PecypChl
nporpaMMel padoThI padoThI

Paznen 1.Teopernueckue o

CHOBBI opra}mqecncoﬁ XUMHH

1.1

[Ipenmert
OpraHNu4ecKou
xumuu. Teopust
CTpOEHUS
OpraHUYECKUX
coenuHeHuit A. M.
byrtneposa

Hroro no pazgeny

Pa3znen 2.YrieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOJIOPOIIBI —
aJIKaHbI

2.2

Henpenenbabie
YTJIEBOJIOPOJIBI:
AJIKCHBI,
aJKaJUEHBI, AIKHHEI

23

ApoMaTthydeckue
YIJI€BOIOPOIbI




[Ipupoansie
HUCTOYHUKHU

24 3
YIJIEBOJIOPOAOB U
WX TiepepadoTKa
Hroro no pazneny 13

Paznen 3.Kuciaopoaconep:kanue oprannieckne coeJuHeHU st

3.1 Crnuptsl. ®eHon 3
AJLnerunel.
39 KapOonossie 7
KHACHOTEL. CII03KHEIE
3UpEI
3.3 VrieBoanl 3
Hroro no pazneny 13

Paznen 4.A30Tcoaepskaniue opranndeckne coeIMHeHU s

AMUHEL
4.1 AMUHOKHUCIOTEL. 3
benxu
Hroro no pazneny 3

Paspnen 5.BbicokOMOJIEKYISIPHBIE COeIMHEHUSA

[InacTmaccel.
5.1 2
Kayuyku. Bonmokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB I10 34

ITPOTPAMME




11 KJIACC

HaumeHoBaHUe KouunyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
Pa3ieJioB U TeEM KonTtpoabHsbie IIpakTH4eckne
n/n Bcero o0pa3oBaTesbHbIE PeCypChl
NporpamMmel padoTbI padoThI
Paznen 1.Teopernueckne 0OCHOBBI XUMUM
CtpoeHne aToMOB.
[Tepuonnueckuii
3aKOH U
1.1 [Tepuonuueckas 3
CUCTEMA XUMHNYCCKUX
anemeHToB /[. U.
MenneneeBa
CtpoeHue BelecTna.
1.2 Mmuoroob6pasue 4
BEILIECTB
1.3 XHUMUYECKUE PEaKIuy] 6 1 1
Hroro no pazneny 13
Pa3nen 2.Heopranuveckasi XuMHUsl
2.1 Meranibl 1
2.2 Hewmeramibl 1 1
CBs3b
HEOpPraHUYECKUX U
2.3 P 2
OpPraHUYECKUX
BELIECTB
Hroro no pazneny 17




Pa3zgen 3.XumMus u :Ku3Hb

3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBHIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n|

KoandyecTBo yacoB

Tema ypoka

KonTtpoabHsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4eHus!

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypcbl

[Ipenmer oprannyeckoit
XUMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpraHNMYeCKUX COCTUHEHUHN
A. M. bytneposa, e€
OCHOBHEIE TTOJIOKEHUS

[IpencraBnenue o
KJIacCU(PpUKAITIHI
OpPraHUYECKUX BEIIECTB.
Homenxknartypa
(cucremaTuueckas) u
TPUBUATBHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — OPOCTEUIINE
MIPeICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHUE,
CBOMICTBA




DTWIEH U TPONUIEH —
MPOCTEUIIINE MPEICTABUTETN
AJIKEHOB

[TpaxTrueckas padora Ne 1.
«ITonmyuenue >TuEHA U
WU3y4YEHUE E€r0 CBOMCTBY

Ankanuensl. bytaguen-1,3 u
MeTunoyTanuen-1,3.
[TomyueHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
ALIETUIIEH — MPOCTEUIINI
Hpe,Z[CTaBI/ITCJII: AJIKUHOB

11

Brruucnenus mo ypaBHeHUIO
XUMHYECKON peaKiuu

12

ApeHbl: 6€H30JT U TOJTYOIL.
TOKCHYHOCTH apEHOB

13

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAINX K
Pa3IMYHBIM KJlaccam

14

IIpupoaHbIE HICTOYHUKHU
YIIIEBOIOPOAOB: IPUPOAHBIN
ra3 1 NOIyTHbIE HEQTIHbIE
rassl, HeTb ¥ IPOJYKTHI €€
nepepadoTKu




15

[IpupoaHbie ICTOYHUKHT
YIJIEBOIOPOAOB: MIPUPOAHBII
ra3 ¥ onyTHbIE HEPTIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

16

Kontponbnas padota mo
pazzaeny «YTIEeBOIOPOIBD)

17

[IpenenbHBIC OMHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b

18

MHOroaToMHbIE CTUPTHI:
STWJICHIJIUKOJb U TIIULEPUH

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢busnyeckre 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHUE

20

Anpaerunsl: GopManbaeTUu U
areTapaerng. Auerod

21

OnHOOCHOBHBIE NPEEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCyCHas

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBopa
YKCYCHOM KHCJIOTBD»

23

CreapuHoBas ¥ OJICMHOBAs
KHCJIOTHI, KaK MPpCACTABUTCIIN
BBICIIUX Kap6OHOBBIX KHUCJIO0T




24

Mp11a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, KX
MOIOIIIEE NEUCTBUE

25

CrnoxxHbie 3(hUpHI Kak
MIPOU3BOIHBIC KapOOHOBBIX
KHUCIOT. [ MIpon3 ClI0KHBIX

a¢upoB

26

Kupsl: runponus,
MpUMEHEeHHEe, OMOI0rnYecKast
POJIb KUPOB

27

VrineBoawl: coCTas,
kinaccudukanus. Baxuenmme
MIPEACTABUTENH: TIIOKO03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nemnronosa kak
MIPUPOJIHBIE TTOTUMEPBI

29

KonrtponsHas pabora no
pazneny
«Kucnopoaconepxaiue
OpraHUYECKUE COCTUHEHUS/
Bceepoccuiickas npoBepoyHas
pabora

30

OO6m1ast XxapakTeprucTUKa
a30TCcoepKaIIUX
OpraHUYECKUX COCTMHECHUM /
Bcepocculickas npoBepodHas
pabora




31

AMWHBI: METHJIAMHH U
AHUJINH

32

AMHHOKHCIIOTBI KaK
aM(poTepHBIC OPTaHUYECKHE
COEIMHEHMUS, UX
OHOJIOrMYEeCKOe 3HAUCHUE.
Ilentnael. benku kax
MIPUPOJIHEIC
BBICOKOMOJICKYJISIPHBIE
COCIUHEHHUS

33

OCHOBHBIE IOHATHUSA XUMHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

34

OcHOBHBIC METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coenuHeHui. [InacTMaccsl,
Kay4yKH, BOJOKHA

OBIIEE KOJMYECTBO YACOB
I10 ITPOT'PAMME

34




11 KJIACC

Ne

n/n|

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHsbie

Bcero
padoThI

IIpakTH4eckne
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUN DIIEMEHT. ATOM.
DneKkTpoHHass KOHPUTyparus
aToOMOB

[Tepuoanueckuii 3aKOH 1
[Tepuonnueckas cucrema
XHMHYECKUX djieMeHToB /I, U.
MenpeneeBa, uX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKHX AJIEMEHTOB U
UX COEMHEHUN MO rpymnram u
nepuojiaM. 3Ha4YCHHE
MEPUOINYECKOT0 3aKOHA U
CUCTEMbI XUMHUUYECKHUX 3JIEMEHTOB
J.W. Menneneesa B pa3BUTUU
HAyKU

Crpoenue BemiecTBa. XuMHUuecKast
CBSI3b, €€ BUBI; MEXaHU3MBI
00pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBs3b




BanentHOoCTb.
DJIEKTPOOTPULIATEITHHOCTb.
Crenenn okucieHus. BemniecTsa
MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOI'O CTPOCHHUS

[lonsiTHE O IMCHEPCHBIX CHCTEMAX.
HctrHHBIE U KOTIOUIHBIE
pactBopbl. MaccoBas noiist
BEILIECTBA B pACTBOPE

Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTMHEHUMN.
I'eneTnyeckas cBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccuukanus XuMu4eckux
peakuuil B HEOPraHU4eCKOu 1
OpraHUYeCcKON XUMHUH. 3aKOH
COXPaHEHHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHUS U IPEBPAILCHUS
SHEPrUU NPU XUMHYECKUX
peaknuax

Ckopoctb peakiuu. OOpaTuMble
peakiun. XHMAYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHMe pa3nuyHbIX (aKTOPOB HA

CKOPOCTb XUMHUUYECKOU PEAKLIUI)




11

DAEKTPOIUTUYECKAS JUCCOLIUAIIHS.
[TousiTue o BogOpOgHOM
nokazatene (pH) pactBopa.
Peaxiuu noHHOrO 00OMeEHa.
I'mpponus opraHu4ecKux u
HEOPraHUYECKUX BEILECTB

12

OxucnurensHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[TonsiTre 006 sneKTpoH3e
pacIIaBoB U PaCTBOPOB COJIEH

13

KonrtponbHast pabota 1o pasaery
«TeOpeTH‘-IeCKPIe OCHOBBI XUMHN»

14

Mertannel, UX IMOJIOKSHHUE B
[Tepuonuueckoit cucreme
XUMHYECKHUX deMeHTOoB JI. 1.
MeHeneeBa 1 0COOCHHOCTH
cTpoeHwus aroMoB. O01IHe
¢u3nvecKkre CBOMCTBA METAIJIOB

15

CrnnaBbl METaJIOB.
DNEKTPOXUMHYECKUN Psift
HaIpsHKEHUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX|
METAJIJIOB (HATPUIA, KaJIHii,
KaJbIIUMA, MAarHUH, aTIOMUHUN) U UX
COeIMHEHUN

17

XHUMHYECKHE CBOMCTBA XPOMA,
MEIU U UX COSAMHECHUM




18

XUMU4YeCcKre CBOMCTBA IUHKA,
J)KeJie3a U UX COeIUHEHUN

19

[TpakTuyeckas padora Ne 2.
"Pemienue s3KcriepuMeHTaIbHbBIX
3a7a4 o reme «MeTtauipl»"

20

Hewmetamisl, ux MoJI0KEHUE B
Ilepuonnueckoii cucreme
XHMHYECKUX djieMeHToB /1. U.
MeHnneneesa 1 0OCOOEHHOCTH
CTPOEHHUS AaTOMOB

21

duznyecKkue CBOMCTBa
HEMETAJIOB. AJUIOTPOIUS
HEMETaJUIOB (Ha IIpuUMepe
KHCJIOpo/a, cepbl, hocdopa u
yriaepona)

22

XUMHUUYEeCKHe CBOMCTBA rajloreHOB,
CEphl U UX COCTMHEHUI

23

XUMH4YecKre CBOMCTBA a30Ta,
dbocdopa u ux coeTMHCHUI

24

XHUMHYECKUE CBOMCTBA yIIIEpOaa,
KPEMHUS U UX COCTUHEHUN

25

[IpuMeHeHre Ba)KHEUIINX
HEMETAJUIOB U UX COCIMHEHUI

26

O0001IeHrEe U CUCTEMAaTU3 AN
3HaHUM 110 Teme «HeMeTranably.
Brruucnenust no ypaBHeHUSIM
XUMHYECKUX PEAKIUI U
TEPMOXUMHUYECKUE PACUETHI




27

[TpakTrueckas padota Ne 3.
«PemeHne sKcriepuMeHTaTbHBIX
3aga4 o teme "HemeTtanisr'"»

28

KontponbHas paboTa mo TeMam
«Metamne»y 1 «HeMmeTauien)

29

Heoprannueckue u oprannueckue
kuciotel. Heoprannueckue u
OpPraHUYECKHE OCHOBAHUS

30

AMpoTepHbIEC HEOPraHUYECKHE U
OpPraHUYECKUE COCTUHEHHS.
I'enernyeckas CBA3b
HEOPraHNYeCKUX M OPraHMUECKIX
BCILIECTB

31

Pons xumuu B OGGCHG‘-IGHI/II/I
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MacHOCTH, Pa3BUTHUHN
MEIUIMHBI

32

[IpencraBnenust 06 oOIMX
HayYHBIX TIPUHITAIIAX
MIPOMBIIIIICHHOTO TIOJTYYCHHS
Ba)KHEHIIINX BEIIECTB

33

UYenoBek B MUpE BEIIECTB U
MaTepuasoB

34

XuUMHSA U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMBI
10 KJTACC

Koxa npoBepsiemoro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/ibHOM MPOrpaMMbl
cpeHero oomero o0pa3oBaHus

TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XUMUYECKON COCTABJISIONICH €CTECTBEHHOHAYYHON KapTUHBI MUPA,
pOJIM XMMMU B TO3HAHUU SIBJICHUI NMPUPOIbl, B (OPMUPOBAHUM MBIIIICHUS M KYJIbTYpbl JIUYHOCTH, €§
(YHKIMOHATBHON TPaMOTHOCTH, HEOOXOTUMON JJIsl pEIleHHUs] NMPaKTHYECKHX 3a7ad M SKOJIOTHYECKU]

000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpefie

1.2

B.HaI[eHI/Ie CUCTEMOM XUMHUYECKHUX 3H3.HHI>1, KOTOpasd BKIIIOYACT: OCHOBOIIOJIAraromue rmoHsATHUA (Monexyna,
BAJICHTHOCTDb, 3JICKTPOOTPHULATCIBHOCTD, CTCIICHL OKUCJICHUSA, XUMUUYCCKAas CBA3b, MOJIb, MOJIApPHASA MaccCa,
MOJIApHBIA 00BEM, YIJIEPOIHBIM CKeleT, (YHKIMOHANbHAs TpYyIa, paiauKaid, H30MEpHs, H30Mephl,
TOMOJIOTUYECKUN Psii, TOMOJIOTH, YTIJIEBOJOPOMbI, KHCIOPOA- U a30TCcOAepKallhe COEIUHEHUS,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBa (YTIEBOJBI, KUPBI, OCTKM), MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEAMHEHMUS); TEOPUU U 3aKOHBI (TEOpUS XMMHUYECKOTO CTPOCHHS OpraHUYECKHX]
BemectB A.M. ByTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTHUECKUE CBEICHUS]
O CBOWCTBax, COCTaBe, MOJYYECHHMH U OE30IaCHOM HCIIOJIIb30BAHUM BAKHEWIIUX HEOPTaHWYECKUX WU

OpraHn4C€CKUX BCIICCTB B GBITy n HpaKTquCKOﬁ ACATCIIbHOCTH YCIIOBCKaA

1.3

ChopmupoBaHHOCTh yMEHUU BBISABISTH XapaKTepHble NPHU3HAKW TOHATUN, YCTaHABIMBATh UX
B3aUMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOLIME TMOHSTHS TpPU ONHMCAHUU COCTaBa, CTPOEHUA U]

MPEBPALLIECHUN OPTraHUYECKUX COCAUMHEHUI




1.4

c(OpPMUPOBAHHOCTh YMEHUHN HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTABJICHHS MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) POPMYT OPraHMYECKUX BEHIECTB M YPAaBHEHUN XHUMHUYECKUX
peaKuuii, U3rOTABIMBATH MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JUISl WILUTFOCTPALUHA UX XUMUYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CchopMupoBaHHOCTh YMEHUI yCTaHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPTaHUYECKUX BEIIECTB MO HX]
COCTaBy U CTPOECHHUIO K OIpeNeNEHHOMY Kiaccy (Ipymrne) COeAMHEHUHl (yriaeBOAOpOAbI, KUCIOPOX U
a30TcoJlepKalllue COEJUHEHUS, BBICOKOMOJIEKYJSIDHBIE COEIMHEHMs), JaBaTb MM Ha3BaHMUs IO

cucremarnyeckoil HomeHkiarype (IUPAC)

1.5

ChopMHupoBaHHOCTh yMEHHUS ONPEAENATh BUIbl XUMHUYECKOH CBSI3U B OPraHUYECKUX COEIMHEHUSX

(oouHapHBIE U KpaTHBIE)

1.6

ChopMHupoBaHHOCTh YMEHHUSI MPUMEHATH: TOJOXKEHUS TEOPUU CTPOCHMSI OpraHMYECKHUX BemecTB A.M.
ByTtneposa 17151 00bsiICHEHHS 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpaHEHUS]

MacCChI BEIICCTB

VYTI1eBOI0OPOIBL. Kucnopoaconepxaniue 51 a30TCOJICPIKAIIIHE OpTaHHYCCKHE COEIMHEHMUS,

BBICOKOMOIEKYIISIPHBIE COCITUHEHUS

2.1

CdopmupoBaHHOCTh YMEHUH NPHUBOIUTH TPUBHAJIBHBIE HAa3BaHUS OTAEIbHBIX OpPraHMYECKHUX BELIECTB
(3TUTICH, TPONMWIEH, alleTWICH, JTUJICHIJIHMKONb, TIHIEPUH, ¢(eHol, (opMmanbaerun, aneTalbIeru/,
MypaBbHHAS KUCIIOTa, YKCYCHAsl KUCIIOTa, OJISMHOBAsE KUCJIOTa, CTEAPHHOBAsI KUCIIOTA, TIII0K03a, (PyKTO3a,

KpaxmMaJl, eJITI0J103a, TJIUIIHH )

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (DU3MYECKHEe M XUMHYECKHE CBOICTBA
TUMAYHBIX MPEICTABUTENIEH PA3IMIHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, ITHJICH, IPOTHIICH,
anetuieH, OyrtaauweH-1,3, MerunOyranuen-1,3, OEH30/1, METAaHOJ, STaHOJ, ITUJICHIJIUKOJb, TIUIECPHUH,
(beHon, aneranbaAerul, MypaBbUHas U YKCYCHasl KUCIIOTHI, TIFOK03a, KpaxMal, LEeJUI0103a, aMUHOYKCYCHas]

KHCJIOTA)




23

ChopmupoBaHHOCTH ~ YMEHHUSI ~ WJUIIOCTPUPOBATh  TEHETHYECKYI0  CBSI3b  MEXKIY  TUIUYHBIMH
MPEACTAaBUTEISIMU  PA3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX]

XMUMUYECKHUX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyIT

24

CchopMupoBaHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKU YTIIEBOJAOPOIHOTO CHIPhS (HE()Th, MPUPOTHBIN

ras, yroiip), CocoObl UX nepepadoTKH U MPAKTUUYECKOE MPUMEHEHHE TPOAYKTOB MepepaboTKH

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMUpOBaHHOCTH, YMEHHH BJIaJ€Th CHCTEMOW 3HaHWUN 00 OCHOBHBIX METOJAaX HAYyYHOTO ITO3HAHMS,
HCIOJIb3YCMbBIX B XHMMHUHW NPHU HU3YUCHUHU BCUICCTB U XUMHYCCKUX SIBJICHUH (HaG.HIOI[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HCIIOJIb30BATh CUCTCMHBIC XUMUYCCKUC 3HAHUA IJISI IPUHATHA peH_IeHI/Iﬁ B

KOHKPCTHBIX JKU3HCHHEBIX CUTYyallUuAX, CBA3aHHBIX C BECIICCTBAMU U UX IPUMCHCHUCM

3.2

CchopMupoBaHHOCTh YMEHMI COOJIIOAATh MPaBUIIA MOJIB30BAHMS XUMHUECKOW MOCYA0H U J1abOpaTOpHbIM
o0Opy/0BaHUEM, a TaK)Ke IMpaBuiIa OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C WHCTPYKLUUSIMH II0

BBITTOJIHEHUTO na6opaTopHHx XHUMHUYCCKUX OIIBITOB

33

ChopmupoBaHHOCTh YMEHUH IUJIAaHUPOBATh W BBINOJHATH XUMHUYECKHH HKCHEPUMEHT (IIpeBpalCHMUs]
OpraHWYECKUX BEIIECTB MPHU HAarpeBaHUU, MOJYYECHHUE HTUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIG
peaKIMy OPraHWYeCKUX BEIIECTB, JCHATypauus OEIKOB NMPH HArpEeBaHHUH, I[BETHHIC PEaKIMU OEKOB) B
COOTBETCTBHH C INpaBHJIAMH TEXHHKH O€30MacHOCTH MpHU OOpalleHHH C BEUIECTBaMHU M JIAOOPaTOPHBIM
000py/I0BaHUEM; MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHH

COOTBETCTBYIOIIUX peakluii u GOpMyJIHNPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTAaTOB

34

ChopmupoBaHHOCTh YMEHHM MPOBOJUTH BBIYUCICHUS M0 XUMHUYECKHUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJMYECTBAa MCXOHOTO BEIIECTBAa MM MPOAYKTa PEaKluu IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY]

OJIHOT'O M3 UCXOJHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH)

3.5

ChopmupoBaHHOCTh YMEHHMIM KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 MH(QOpPMAIHIO, MOIYyYaeMylo U3

Pa3HBIX UICTOYHUKOB (CpeACTBA MAacCOBOM MHGOpMaINK, ceTh IHTEpHET U apyrue)




3.6

CdopMupoBaHHOCTH YMEHHUH COOJIO/IaTh MPaBUJIA YKOJIOTHYECKU 11€JIeCO00Pa3HOT0 MOBEICHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LENIAX COXPAHEHHS CBOETO 3J0pPOBbS U OKPYXKAKOLIEH NPUPOAHOU Cpenbl,
OCO3HaBaTh OIIACHOCTHb BOSHCﬁCTBHH Ha JXUBBIC OPraHU3MBbI OHpGI[CJIéHHBIX OpraHn4YCcCKUX BCIICCTB,
nmoHuMas cmbici mokasarens [1/IK (mpeaenbHO mgomycTHMON KOHIIGHTpAIlMW), TOSCHATh HA TPHUMEpax|

CHOCOOBI YMEHBIUICHUS U MPEIOTBPAILEHUS X BPEAHOTO BO3/ICHCTBHS Ha OpraHU3M YeJI0BeKa

11 KJIACC

Kon nposepsiemoro
pe3yJbTarta

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl
cpeaHero oomero oopa3oBaHus

1

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

Bianenune cucremoil XUMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOIATAIOLIUE MOHITHS (XUMUYECKUM
9JIEMEHT, aTOM, JJICKTpOHHas 00O0JIoYKa aTroma, S-, p-, d-dJEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJIa,
BAJICHTHOCTh, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHHS, XMMUYECKas CBA3b, MOJb, MOJISIPHAs Macca,
MOJSIPHBIA ~ 00BEM, KpUCTAIMYECKas  pEMIETKA, THIbI XUMHYECKHMX peakiuid  (OKHCIHTEIbHOA
BOCCTAHOBUTENIbHBIC, 3K30- U OJHIOTEPMHUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOp, SIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJEKTPOJIMTHYECKAsT AUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKOW
peakuuy, XWMHYECKOE PABHOBECHE); TCOPUU U 3aKOHBI (TEOpUS DJICKTPOIUTHYECKON JIHCCOIUAINH,
[Tepuoguueckuit 3akon (.M. MeHnpaeneeBa, 3aKOH COXpPaHEHMsI MAcCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH]
SI3BIK XMUMUH, (PAKTOIOTUYIECKHIE CBEICHUSI O CBOMCTBAaX, COCTABE, MOyYeHUH U OE30MaCHOM HCIOJIb30BAHUY]

BaKHEHIITHX HCOPraHNM4€CKuX BCIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBEKA

1.2

ChopMupoBaHHOCTh yMEHUIl BBISBISATH XapaKTEpHbIE NPU3HAKKM U B3aUMOCBS3b HM3YUYCHHBIX IOHSITHH,
MPUMEHATHh COOTBETCTBYIOIME MTOHATHUS IIPU OMMCAHUYU CTPOEHHUS U CBOWCTB HEOPIaHMYECKUX BEUIECTB U UX
NIPEBPAILECHN; BBISBISATh B3aWUMOCBS3b XMMHYECKUX 3HAHUN C MOHATUSAMHM W NPEICTABICHUSIMH JIPYTUX

CCTCCTBCHHOHAYYHBIX IMPEAMCTOB




1.3

Branenne OCHOBHBIMH METOJIaMHU HAyYHOTO TO3HAHHUS BEIIECTB M XUMHUYECKUX SIBJICHUHN (HaOIroJeHUE,

U3MEPEHUE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE)

1.4

CdopMUpOBaHHOCTh YMEHHM ONpPENENsITh BaJIEHTHOCTh U CTENEHb OKHCICHHUS XUMHYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3IMYHOIO COCTaBa, BMJ XHMHUYECKOM CBsA3M (KOBAJIEHTHAas, HMOHHAs, MeTalsIndyecKas,
BOJIOPOJHAs) B COEAMHEHMSAX, TUI KPUCTAIUIMUECKON PpEETKM KOHKPETHOIO BELIECTBA (AaTOMHas,

MOJIEKYJIsIpHAsi, HOHHAs, METaJUIMYecKas)

1.5

ChopMupoBaHHOCT YMEHUH ONpEIENsATh XapakTep CpeAbl B BOJHBIX pAcTBOPAaX HEOPraHWYECKUX

COECTMHEHNN

1.6

ChopMupoBaHHOCTh YMEHHUS KIACCU(PUIIMPOBATH XUMUUECKUE PEAKIMH M0 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyolux BEIIECTB, TEMJIOBOMY 3(deKTy peaknuu, U3MEHEHHUIO CTENEeHEH OKHCIICHUS

3JIEMEHTOB, OOPATUMOCTH PEaKIUH, YUACTHIO KaTaIu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHUH COCTABIATh YPAaBHEHUS PEAKIMi Pa3IUYHBIX THUIIOB, IMOJIHBIE U COKPAIEHHBIQ

yYpaBHEHHUS peaKuii HOHHOTO OOMEHa, yUUThIBas YCIOBUS, IPU KOTOPBIX ATH peaklUy UAYT A0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUI MPOBOAUTH PEAKINH, MOATBEPIKIAAOIINE KAUECTBEHHBIM COCTAB Pa3IMYHBIX
HEOPraHWYECKHUX BEILECTB, PACIIO3HABATh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpAX

HCOPTraHNYCCKUX BCIICCTB

1.9

CdopMHUpOBaHHOCTh YMEHUN PpACKpPBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHil

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX peaKIuit

1.10

CdopMupoBaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKON PEaKIUU OT Pa3IUYHBIX

bakTopoB

CdopMupoBaHHOCTh YMEHUN OOBSCHATH XapaKTep CMEMIEHUS XUMUIECKOTO PABHOBECHS B 3aBUCHMOCTH OT

BHemHero Bo3aeicTBus (mpuniun Jle [llaTennbe)

OO0m1ast 1 HeOpraHUYECKask XUMHS




2.1

ChopMHpOBaHHOCT, yMEHUW packpbiBaTh cmbica Ilepumommueckoro 3akoHa JI.MI. MennaeneeBa W

JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIIUU

2.2

CdopMUpoBaHHOCTh YMEHUN XapaKTEPU30BATh AJIEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX IJIEMEHTOB 1
4 nepuonos Ilepuoguueckoit cucreMbl xumudeckux snemeHToB .M. MenzaeneeBa, UCHIOIb3Ys TOHITHUS «S-,
p-, d-dNEKTPOHHBIE OPOUTANIM», «IHEPreTHUYECKHE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS]
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB M UX COCAMHEHMI MO mepuoaam u rpymnmnam [leproanyeckoil cucTeMsl

xumuueckux 3nemenToB /.M. MenaeneeBa
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ChopMHpOBaHHOCT,  yMEHHH  XapaKTepu3oBaTh  (ONMHUCHIBaTh)  OOImMHME  XUMHUYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, TIOJTBEPKIAThH CYIIECTBOBAHUE TEHETUIECKOM CBSI3U MEXKTY,

HCOPTaHNYCCKUMH BCUICCTBAMU C TIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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CdopMupoBaHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPraHMYECKHUX BEIIECTB MO0 UX COCTaBy K
onpenenéHHOMY Kiaccy (Tpymrne) COeAUHEHHM (MpOoCThie BEIeCTBA — METaIbl U HEMETasllbl, OKCHUbI,

OCHOBAHHS, KUCJIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHHI MCIIOJIB30BaTh XUMHUECKYIO CUMBOJIUKY AJISi COCTaBJIEHUS ()OPMYJI BEIIECTB U
YpaBHEHHI XUMHUYECKUX peakuui, cucreMatnueckyio HoMmeHkaarypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS
OTJENBHBIX HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJEKHCIBIH Ta3, aMMHaK, raméHas HW3BeCTb,

HeraméHasi U3BeCTh, IUThEBAs CO/Ia, MTUPUT U APYTHUE)

2.6

ChopMUpOBaHHOCTH  yYMEHHI  XapaKTepu3oBaTh  (OMHUCHIBATH)  OONIME  XUMHUYECKHE  CBOICTBA
HEOPraHMYECKUX BEILECTB PA3IMUHBIX KJIACCOB, OJITBEPKIATh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEXTY,

HCOPTraHNYCCKUMHU BCUICCTBAMU C ITIOMOIIBLIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ




2.7

C¢hopMHPOBAaHHOCTh YMEHHWH IUIAHWPOBATh M BBIIONHATH XHUMHUYECKUH OSKCHEPUMEHT (PasioKEeHHUG
NEPOKCHJIa BOJOPOa B MPUCYTCTBUH KaTalIW3aToOpa, ONPEAEICHNE CPEIbl PACTBOPOB BELIECTB C MOMOLIBIO
YHHMBEPCAIbHOT'O WHAMKATOPA, BIMSHUE PA3TUYHBIX (PaKTOPOB HAa CKOPOCTh XUMHUECKOW pEeaKIiy, peakluy|
MOHHOTO 00MEHa, Ka4eCTBEHHBIC PEaKkINu Ha Cyab(ar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, Ha KATHOH aMMOHHUS,)
peleHne SKCIepIMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTtamshy 1 « HeMeTamis») B COOTBETCTBHH C ITPABUIIAMH
TEXHUKU 0€30MacHOCTH MPHU OOPAIICHUU C BEIIECTBAMHU U JaOOPAaTOPHBIM 00OPYIOBAaHUEM; MPEICTABIIATH
pe3yabTaThl XMMUYECKOTO SKCHEpUMEHTa B (OpME 3alUCH YpPaBHEHHUH COOTBETCTBYIOIIMX pPEAKUUH U

(dbopMyIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCTH YMEHUH COOJIIOATh MpaBUia MOJB30BaHHUS XMMHUYECKOH MOCYJOH M J1a00paTOpPHBIM
o0opyZOBaHHEM, a TaKXKe MpaBHJia OOpalleHUs C BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIHSIMH IO

BBITTIOJTHCHH IO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMUpOBaHHOCTh yYMEHHUH  XapaKTepH30BaThb XUMHYECKHE IMPOLECCHl, JieXkKallie B  OCHOBG
IMPOMBIIIIIEHHOTO MOJy4YEHHUsI CEPHOI KUCIIOThI, aMMHaKa, a Takke CpOPMUPOBAHHOCTH MPEACTAaBIECHUIN 00

O6H_II/IX HAaYUYHBIX IIPpUHIOHUIIAX U S3KOJOTHYCCKUX HpOGHGMaX XUMHUYCCKOIr0o Mpon3BOJACTBA

XUMHA U KU3Hb. PacuéTrl

3.1

ChopMHUPOBAHHOCTH TIPEACTABICHUN O XUMHUUYECKOW COCTAaBIISIONICH €CTECTBEHHOHAYYHON KapTHWHBI MUpAa,
pOJM XMMHUHU B MO3HAHWM SIBICHUH TpUPOAbI, B (JOPMUPOBAHMM MBIIUICHUAS U KYJIbTYPbl JIMYHOCTH, €§
(GYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW Jisi peHIeHHs] MPaKTHYEeCKHX 3a7ad M SKOJIOTHYEcKH

000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IPUPOAHOM cpenie

3.2

ChopMupoBaHHOCTh YMEHUN KPUTHYECKU AHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIUIO, MOJyYyaeMylo W3

Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKaIUU, ceTh IHTEpHET U 1pyrue)
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ChopMHUpPOBAaHHOCTH YMEHHI COONIOAATh MPaBHIa dKOJOTHYECKH IIEIECO00pa3HOTO MOBENCHUS B OBITY H

TPYIOBOM ACATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 310POBbS U OKPYIKAIOIIEH IPUPOIHOMN CPEIbI




Oco3HaBaTh OMNAaCHOCTh BOBHCﬁCTBHH Ha JXHUBBIC OpPIraHNU3MBbI OHpCI[CJ'IéHHBIX BCIICCTB, IMTOHHUMAasxs CMBbICJI

3.4 nokazarenst [I/JIK, moscHATH Ha mpuMepax crocoObl YMEHBIICHHS M MPEJOTBPALICHHS WX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M Y€JI0BEKa
ChopMupoBaHHOCTH yYMEHUH MPOBOIUTH BBIUUCIEHHUS C HCIOJIb30BAHUEM IIOHATUS «MaccoBas 07
BEIIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUH ra30B MPU XUMHUYECKUX PEaKIUSAX, MACChl BEUIECTBA HIIH
3.5 00BbéMa razoB MO H3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOIO M3 Y4YacTBYIOIIUX B

peakuuy BeIeCTB, TEIUIOBOTO 3¢ @dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIECTB,

MMpEeBpalICHUA U COXPAaHCHU SHCPTHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUH

1.1

HpeI[MGT opraHqucxoﬁ XUMHUH: € BO3HHUKHOBCHHC, pa3BUTHC U 3HAYCHHUC B IMMOJTYYCHHNU HOBBIX BCUICCTB U MATCPUATIOB,)

Teopust crpoeHust oprannyeckux coeauHennii A.M. byTinepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHbIe (OPMYJIBI OpraHUYecKuX BemiecTB. [oMosorusi, u3oMepus. XUMUYECKas CBS3b B OpPraHMYECKHX]

COCAMHCHUAX — OAUHAPHLBIC U KPATHBIC CBA3U. Hpe,Z[CTaBJICHI/IC (6] KHaCCI/Iq)I/IKaI_[I/II/I OpraHn4CCKUX BCIICCTB

1.3

Homenknarypa opraHn4eckux COeIMHEHUH (cucTeMaTHdecKas) U TPUBUAIbHBIE Ha3BaHUs BAKHEHIIMX IpPEACTaBUTENCH,

KJIaCCOB OPraHUYCCKHX BCIICCTB

YrieBox1opoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKHM psii. MeTaH M 3TaH — MPOCTEUIITNE MPECTABUTEIN aJTKAaHOB: (PU3UUYECKUE

U XUMUYECKHE CBOMCTBA (PeaklUy 3aMEIICHUsI U TOPEHUS ), HAaXO0XKACHUE B IPUPOJIE, MOTYyUECHHUE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUU pAMd. DTWIEH W MPONWIEH — MPOCTEHIINE MPEACTABUTEIN AJTKEHOB:
¢u3uueckue M XUMHYECKHE CBOMCTBa (peakiuu TUAPHUPOBAHUSA, TAJIOTEHUPOBAHMS, TUIAPATAlUM, OKHUCICHUS WU

HOHI/IMepI/I?)aI_[I/II/I), MOJIyYCHHUC U IPUMCHCHUC
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Ankanuensl: Oytamuen-1,3 u MertwnOyramueH-1,3: cTpoeHHe, BaKHEWIIWE XUMHYECKHE CBOWCTBA (peakiusy

noauMepusanum). [lomyuyenne CHHTETHYECKOTO KayyyKa U PE3UHBI
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AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTMUYECKUH psAl. ALIETHIIEH — MPOCTEHINNI NpeACTaBUTENb ATKHHOB!

COCTaB, CTpOEHHUE, (U3UYECKHE W XHUMHYECKHE CBOMCTBA (peakiHHM TUAPUPOBAHMS, TaJIOTEHUPOBAHUS, THIPATAIUH)

TOpEeHUs), MOJIy4eHNEe U PUMEHEHUE




2.5

Apensbl. benson: cocrtaB, cTpoeHue, pU3NUECKUE U XMMHUYECKHE CBOMCTBA (PEaKIMM TaJlor€HUPOBaHMUS M HUTPOBAHUS),
NOJy4YeHHE U pUMeHeHue. Toyoul: cocTaB, cTpoeHue, (Pu3nYeckre U XUMUYEeCKUe CBOMCTBA (PeaKkIy raloreHUPOBaHNUS]
U HUTPOBAaHMS), NOJyYEHUE M TNpUMEHEHHE. TOKCMYHOCTb apeHOB. ['eHeTMyeckas CBSA3b MEXAY YIVIEBOJOPOJaMH,

IMpUHAJIC)KANIMMHA K pa3IMYHbIM KJIacCaM

2.6

[IpupoaHble UCTOYHUKH YTIIEBOOPOOB. [Ipupoanslii ra3 u nomyTHele HedTaHble ra3pl. HedTh u e€ mpoucxoxaeHue,
Crnioco6sI mepepaboTku HEPTHU: TTEPErOHKa, KPEKUHT (TEPMHUUCCKHUH, KaTaTUTHISCKUl ), mupoiu3. [IpoaykTsl mepepaboTky

He(TH, UX IPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yrosib U NpOayKThI €ro nepepadboTKu

Kucnopojiconepskaniue opraHndeckue CoeIMHCHHS

3.1

[IpenenvHbple OAHOATOMHBIE COUPTHL. METaHOJ M 3TAHOJ: CTPOCHHUE, (PU3NYECKUEe U XUMHUYECKUE CBOMCTBA (peakuuu d
AaKTUBHBIMU MeETaJUIaMHU, TaJOre€HOBOAOPOJAaMH, TOpeHHue), MpUMEHEHHe. BomopoaHble CBS3U MEXIy MOJeKyJlamy]
cnupToB. JleiCcTBHE METaHOJIa M ATAaHOJIA HA OPTraHU3M YesloBeKa. MHOTroaTOMHBIE CIUPThL. DTUJIEHTIIMKOIb U TJIMLEPUH:
CTpoeHue, PU3NYECKue U XUMUYECKHUE CBOWMCTBA (B3aMMOACWCTBUE CO IIETOYHBIMH METAJJIaMM, KaYeCTBEHHAs! peakuusy

Ha MHOI'OAaTOMHBIC CHI/IpTI:I). ﬂeﬁCTBHG Ha OpraHu3M 4CJIOBCKaA. HpI/IMGHGHI/Ie TIIMICPpHUHA U STUJICHITIUKOJIA
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@DeHoII: CTPOCHUE MOJIEKYIIbI, (hr3nyeckre u XuMuueckue cBoiicta. TokcnyHocTs henona. [Ipumenenue penona
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Anpaeruapl U KeToHbL. DopMmanmbAeruj, aneTalbIeTH]l: CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakiuy]

OKHUCJICHHUA U BOCCTAaHOBJICHUA, KAYCCTBCHHBIC peaKLII/II/I), MOJIy4YCHHUC U TPUMCHCHUC
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OMHOOCHOBHBIE TpeAeTbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbHHAsi W YKCYCHAash KHCJIOTBL: CTpOEHHUE, (HU3UYecKue U
XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIMe A Kilacca KHUCIOT, peakiysl STepU(HUKAIMK), TOJyYeHUE U NPHUMEHEHHeE)
CreapuHoBass M OJIEMHOBAas KUCJIOTBHI KaK IPEACTAaBUTEIM BBICIIUX KapOOHOBBIX KHCIOT. MbUla Kak COJIM BBICIIMX]

KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBUE

3.5

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. XKupbl. ['maponaus >kupos.

[Ipumenenue xxupoB. buonoruueckas posb KUPOB




VYrneBonpl: cocTaB, Kiaccuukamus yrieBoaoB (MOHO-, IU- U TOdMcaxapuasl). [JII0k03a — MpOCTEHIMA MOHOCaXapHI;
OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (PU3NYECKUE M XUMHUYECKHE CBONCTBa (B3aumojeicTBue ¢ ruapokcuaoM meau(ll),

OKHUCJICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHune, OpoKeHUE TIIFOKO3bI), HAX0XKICHUE B IPUPOJIC

3.6
npuMeHeHue, Ouojornyeckas poiib. dorocuHTe’. DpyKTo3a Kak H30Mep TOKO3bl. Kpaxman um 1emmrono3a Kay
npupoHbIe ToMepbl. CTpoeHre Kpaxmaia U MeJUTioa03bl. OU3ndeckue U XMMUIECKHe CBOMCTBA Kpaxmaia (TUIpOJIu3,
KaueCTBEHHAs PEAKIUs C UOJOM)

4 A30Tcoaepkale OpraHn4eCcKue COeTUHEHUS

41 AMHMHOKHUCIIOTHI KaKk aM(oTepHble opraHudeckrue coeauHeHus. Ou3ndyeckue 1 XUMHYECKHUE CBOMCTBA aMHUHOKHUCIIOT (HQ
npuMepe riaunuHa). buonornueckoe 3HaueHue aMUHOKUCIIOT. [lenTuabt

49 benku kak mpupoaHBIE BHICOKOMOJEKYISIPHBIC coequHeHus. [lepBuduHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OEIKOB.
XHUMHUYECKUE CBOMCTBA OCIKOB: THAPOIN3, ACHATYpAIlis, KAaUeCTBECHHBIC PEaKIMK Ha OCIKU

5 BricokoMoIeKyIsipHbIE COEAMHEHUS

OCHOBHBIE TIOHSATHUS XWUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUW: MOHOMEp, IMOJIMMEP, CTPYKTYPHOE 3BEHO, CTEICHH

5.1 MOJIMMEPU3AIUU, CPEIHSsT MoJieKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIMHCHHH —
HO.HI/IMepI/IBaI_[I/I}I U IOJIMKOHACHCAIIUA

59 DKCIepUMEHTaIbHbIC METOJBl WM3yUYCHHUs] BEIIECTB M WX NPEBPAIICHU: O3HAKOMIIEHHE C OOpasllaMu TPHUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcCC, Kay4dyKoB. [IoiydeHrne CHHTETUYeCKOro KayuyyKa U PE3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTquCKHe OCHOBBI XMMHH




1.1

XUMHYECKUH AJIEeMEHT. ATOM. Slnpo atoma, M30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTHUYECKUE YPOBHHU, MOJTYPOBHH,
AToMHBIE OpOuTaNy, s-, p-, d-3neMeHTbl. OCOOEHHOCTH pacIpeleIeHUs AEKTPOHOB MO OPOUTAIISIM B aTOMax 3JIEMEHTOH

NEPBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHAS KOH(UTYpALUs aTOMOB

[lepronuueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3iaemeHToB JI.M. MenneneeBa. CBs3b nepruoau4ecKoro

3akoHa u Ilepumonnueckol cucTeMbl XMMHYECKUX 3iIeMeHTOB [[.M. MenzeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS

h2 aTOMOB. 3aKOHOMEPHOCTU M3MEHEHMsI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U OOpa3yeMbIX HMH IPOCTBIX U CIOKHBIX
BEILECTB I10 TpyNIaM U NeproiaM. 3Ha4€HHE NIEPUOJUIECKOT0 3aKOHA B Pa3BUTHUN HAyKH
Ctpoenue BemecTBa. XUMHUYECKas CBsI3b. BUIBI XUMUYECKOW CBSI3U (KOBaJIGHTHAs HEMOJSpHAs U TOJspHAas, MOHHAs
1.3 MeTtayunueckas). oHbI: KaTHOHBI U aHWOHBI. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM XUMHUYECKOW CBS3U (OOMEHHBIN H
JIOHOPHO-aKLENTOPHBIN). Bogopoanas cBsi3b
1.4 BaneHTHOCTb. DneKTpooTpULaTEIbHOCTh. CTENEHb OKUCICHUS
BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHMs. 3aKOH IIOCTOSTHCTBA COCTaBa BeEIIECTBA. [HIb]
1.5 KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA KpUCTALIMYecKol peméTku. [loHstue o
AUCIICPCHBIX CUCTCMaAX. WctunHunie u KOJUIOUAHBIC PACTBOPBLI. Maccosas A0JI1 BEIICCTBA B paCTBOPC
1.6 Knaccudukanust Heopranmdeckux coequueHnii. HomenkiaTtypa HeopraHmuecKix BeIiecTB
17 Xumuueckas peakiusa. Knmaccudukanus XUMUYECKUX PEaKIUid B HEOPTaHWYECKONM M OPraHMYeCKOW XHMHUHU. 3aKOH
' COXPAaHCHUS MACChI BEHICCTB, 3aKOH COXPAHCHUS U NMPCBPALICHUA SHCPIUU ITPU XUMUUYCCKHUX PCAKIIHUAX
1.8 CKopocCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3InYHBIX (DAKTOPOB
L9 OOpatumble peakuuu. XHUMHUYECKOEe paBHOBecue. DakTOpbl, BIUSIONIME HAa COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
' [Tpunmun Jle larense
110 OnexTponuTtnueckas auccoranua. CuibHble M cinadble 37ekTpoiauThl. Cpena BOIHBIX PAcTBOPOB BEILECTB: KHCTAs)
' HelTpanpHasi, menovyHas. Peakinn noHHoro ooMeHa
1.11 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKITHH
2 Heoprannueckas xumust




2.1

Hemeramnbl. Ilonoxxenue HemetraiuioB B llepmoamdeckoin cucreme xumuueckux isnemeHToB [[.W. MenneneeBa

0COOEHHOCTH CTPOEHHUsI aTOMOB. DU3HUECKUE CBOWCTBA HEMETAIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpUMeEpe KHCIopoa,

cepsl, pocdopa u yriepoa)

2.2

XVWMUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETANIOB (TaJIOTEHOB, CEpbI, a3oTa, (ocdopa, yriaepoaa M KpEeMHHUS) U HX
COCIMHEHUN (OKCHIIOB, KHUCIOPOACOJAEPKAIIUX KHUCIOT, BOJOPOAHBIX coeauHeHuil). I[IpumeHeHune BaxkHEHIINX

HEMETAJIJIOB U MX COCIMHECHUI
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Mertamibl. [lonoxenune meramnoB B [lepuoanueckoil cucreme xummuueckux snemenToB [[.M. MenneneeBa. Oco6eHHOCTY]
CTPOEHHUS DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue ¢usnyeckue cBoiicTBa MeTauoB. CIUIaBbl METaNIOB.

DIJIEKTPOXUMUYECKUI Pl HANIPSHKEHUH METAIIIIOB
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XUMHYECKUE CBOWCTBA BAXKHEWILIMX METAJUIOB (HATpWi, Kanui, KaiblWil, MarHui, aJlOMUHHMI, IIUHK, XpOM, XKEJe30,

MeJb) U X coeauHeHui. O0mue crocoObl MoMydeHsT MeTaToB. [[puMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPTaHNUYCCKUX BECIICCTB, MIPUHAMICKAIINX K pa3JIMYHBIM KJlacCaM

XUMHUS U )KU3Hb

3.1

Posib xuMum B 00ecriedeHnN SKOJIOTHUECKON, JHEPTeTHUECKON U THUILEBOW O€30MTaCHOCTH, Pa3BUTUN MeIUIUHBI. [loHsATHd

0 HaAYYHBIX METOJJaX IMMO3HaHW BEIICCTB U XUMHUYCCKUX peaKuHﬁ

32

[Ipencrapnenus 06 oOMMX HAYYHBIX MPUHLIMIAX MPOMBIIUICHHOTO MOMYYeHHs BaKHEHIIMX BemiecTB. YeaoBeK B MUPY
BEIIECTB M MAaTCPHUANIOB: BAXKHEUILME CTPOUTENIbHBIE MATEpUalbl, KOHCTPYKLMOHHBIC MaTepHalbl, KPacKH, CTEKIIO,

KepaMuKa, MaTepualbl 1715l 3JIEKTPOHUKH, HAHOMAaTEepUaIIbl, OpraHu4YeCcKie U MUHEpaJIbHbIE YA00peHus

33

XuMHUsT M 30pOBbE UEJIOBEKa: IpaBWJIa WCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparoB, IMpaBuja Oe30MacHOrg

HCII0JIB30BAaHM IIPEIIapaToOB OBITOBOM XMMMH B IMOBCETHEBHOM KU3HU




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O
HHPOLECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJISAI YYHEHUKA
VYueonnk xumuu ["abpuamsa O. C. u coaBropsl 10 kimacc. Mocksa “IIpocsemnienune”
2025 ron.
VYuebnuk xumuu ['adpuansan O. C. u coaBropsl 11 kitacc. Mocksa “IIpocpenienue”
2026 ron.

METOIUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISL

[Nabpusnsn O. C, CnaaxoB C. A. Metoanueckoe nocodue k yueOHuky xumun 10-11.

Mocksa ” IIpocsemenue” 2025 roa.

Coopnuk 3ana4d ['abpuasnsta O. C. u coaBTOpbl. YIPaXKHEHUS 110 XUMUH.
bazoBsiii yposens 10 kitacc. Mocksa ” [Ipocsemenue” 2026 rog.
Coopnuk 3agau ['abpudnisan O. C. U cOaBTOpHI. YIIPaXXKHEHUS 110 XUMHUH.

bazoBsiii yposens 11 knacc. Mocksa ” [Ipocsenienune” 2026 rog.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

http://college.ru/himiva/

http://www.chemnet.ru/

http://experiment.edu.ru/

http://school-sector.relarn.ru/nsm/

http://him-school.ru/



http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
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