


MNOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo Xx¥uMuu Ha YpOBHE CpPEAHET0 OOIIero oopa3oBaHus pa3padoTaHa
Ha ocHOoBe DenepanpHoro 3akonHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHHH B
Poccuiickoit ®deneparun», TpeOOBaHMN K pe3yiabTaTaM OCBOEHHUA (enepanbHOU
oOpa3zoBaTenbHON mMporpamMmbl  cpemHero obOmero ooOpasoBanus (DPOII COO),
npeacraBieHHbIX B DenepanbHOM TOCyIapCTBEHHOM 0O0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Koumenuuu mnpenomaBaHusi y4eOHOro mnpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranm3aiusax Poccutiickoit denepanuu, peaanu3yonux OCHOBHBIC
oOpa3oBaTelbHbBIE MPOTPAMMbI, M OCHOBHBIX TMONOXKeHUH «CTpaTeruu pa3BUTHUA
BocniuTanust B Poccuiickoit @enepauuu Ha nepuoi no 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TTOIXO/I0B K pa3pabOTKe MPOrpaMMbl TI0O XUMHH, K OTIPEICIICHUIO O0IIICH
CTpaTeruu OOYYEHHsI, BOCITUTAHUS U Pa3BUTHUS OOYYAIOMIMXCS CPEeACTBAMH Y4eOHOTO
npeamera «Xumus» st 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
KoHuentyansHeie noioxeHuss OI'OC COO o B3auMOOOYCIIOBIECHHOCTH LENEH,
CONlepKaHMs, pe3yJbTAaTOB OOyYEeHHS H TpPeOOBaHWM K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XuMuueckoe o0pa3zoBaHue, MOTy4yaeMOe BBITYCKHUKaMU 00111e00pa3oBaTeIbHOM
OpraHu3alliy, SBIAETCS HEOTHEMJIEMOW YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBepLIAIOLIMM 3TallOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIIOUEBBIX LEHHOCTEH, MPUCYIIUX LIETOCTHON CUCTEME XMMHUYECKOIO0 OOpa3OBaHHUS.
OTH LEHHOCTM KacaroTCs II03HAHMUS  3aKOHOB  MpUponbl, (HOpMHPOBaHUS
MHUPOBO33PEHHUSI U OOLIEN KyJIbTYpbI YEJIOBEKA, & TAKKE SIKOJIOTHYECKH OOOCHOBAHHOIO
OTHOLIEHUS] K CBOEMY 3J0pPOBBIO M NIPUPOAHON cperae. Peanusyercss Xxumuueckoe
oOpa3oBaHuEe O0OyYaroIIMXCA Ha YPOBHE CPEJHEro 0o0Iero o0pa3oBaHMs CpeaCTBaMU
y4eOHOro npeamMera «XuMus», COAep:KaHue U MOCTPOEHUE KOTOPOTO ONPE/EIICHbI B
IporpaMMe IO XUMHUH € YUYETOM ClieUU(PUKN HAYKH XUMUH, €€ 3HaYCHUsS B TIO3HAHUU
OpUPOJBI U B MaTepUaIbHOM KU3HU OOLIECTBA, a TaKXKe ¢ YYETOM OOLIMX LieNel U
IPUHLIMUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO 0OILEro
oOpazoBanus B Poccuiickoit @enepauuu.

XuMHUsL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT Oco0yw pojib B
COBPEMEHHOM LIMBIJIM3AIMH, B CO3IaHUHM HOBOM 0a3bl MaTepHaIbHOM KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUPOBAHHME PALMOHAIBHOTO HAYYHOTO MBINIJICHUS, B
CO3/IaHME LEJIOCTHOTO MpPEACTaBICHUS 00 OKpYy)KalolleM MHUpE KaK O €IMHCTBE
NpUPOABl U 4YEJIOBEKa, KOTopoe (opMHUpyeTcs B XMMHUU Ha OCHOBE IOHUMAaHUS
BEIIECTBEHHOTO COCTaBa OKPY)KAIOUIEr0 MHpPa, OCO3HAHUSA B3aMMOCBS3M MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTIMU IPUMEHEHUS.

TecHo B3auMOAEHMCTBYsSI C APYrMMH €CTECTBEHHBIMH HayKaMH, XHMHS cTajia
HEOTHEMJIEMOM YacThbI0O MHPOBOM KYJIbTYpPbl, HEOOXOAMUMBIM YCIOBHEM YCHEIIHOTO
Tpyda M SKM3HU Kaxjaoro ujeHa ooOmectBa. CoBpeMeHHas XHMHsI KaKk Hayka
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COo3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTWA HaIlpaBlieHAa Ha pEIICHHE
rII00ANBHBIX  TPOOJIEM  YCTOMYMBOTO Ppa3BUTHUS YEIOBEUECTBA — CBHIPHEBOA,
HHEPTEeTUYECKOM, MUIIEBOM, SKOIOTUYECKON OE30MaCHOCTH U OXPaHbI 3[10POBbSL.

B cootBercTBUM ¢ OOmMMMH [EIIMU W TPHUHIMIAMH CpPEIHEro oOIIero
oOpa3oBanusi cojepkanne mpeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHb
M3Y4YCHHS) OPHEHTHPOBAHO MPEHUMYIIECTBEHHO Ha OOIMIEKYJIbTYpHYIO MOJITOTOBKY
00y4JaroIMXCs, HEOOXOAUMYIO UM JJI BEIPaOOTKHA MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHENIHOTO BKJIIOUYEHUS B )KU3Hb COLIMYMA, MPOIOJDKEHU 00pa30oBaHus B Pa3IMYHbIX
007acTsAX, HEe CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisionMu  TIpeAMeTa «XUMHS»  SABIAIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumusi» ©u  «OOIIass W HeEOpraHUYecKkas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJICpYKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWA TI0 HEOPTaHMYECKOW XMMHUU (C BKIIOUECHHEM 3HAHUN M3 OOIIeld XUMHUU) H
opranndecko xumuu. DopMUpPOBaHHE AAHHOW CHUCTEMbI 3HAHUM IIPU H3YYEHUH
npeameTa o0ecrneurnBaeT BO3MOXKHOCTh paCCMOTPEHHUS BCETO MHOTr0oOpas3usi BEIECTB
HA OCHOBE OOIIUX MOHATUN, 3aKOHOB U TEOPHUN XUMHUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas xumus» u «OOmas wu
HEOpraHuyeckass XuMmus» CQOpMHUpOBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CHUCTEMHOTO MOAX0/a K U3YYEHHUIO Y4eOHOTO MaTepraia u 00yCIoBlIeHa UCTOPUISCKU
000CHOBaHHBIM PA3BUTHUEM 3HAHUI Ha ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B Kypc€ OpraHM4eCKOl XMMHH BEIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHMS OPraHUYECKUX COEAUHEHNM, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKHUX
U 3JIEKTPOHHBIX MPEJCTABIECHUN O CTPOEHMM BellecTB. CBeAaeHUs 00 U3ydaeMbIX B
Kypce BEIIECTBaX JAI0TCS B pa3BUTUU — OT YIJIEBOJIOPOIOB J0 CI0KHBIX OMOJIOTUYECKU
AKTHBHBIX COEIMHEHUH. B Kypce oOpraHnyecko XHMHUHU [OJYy4arOT pPa3BUTHE
cOpMUpPOBaHHBIE HAa YpPOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHUs I€pBOHAYalIbHBIE
IPEJICTABICHUSI O XUMHUYECKOW CBS3M, KIAacCU(UKAIIMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOWCTB BEILECTB OT UX CTPOCHMS, O XUMUUECKOU PEaKIUU.

Ilon HOBBIM yrjaom 3peHus B mnpeaMere «XuMus» 0a30BOro ypOBHS
paccmaTpuBaeTCsl M3y4YEHHBI Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETUYECKUN MaTeprall U (PaKTOJIOTMUYECKUE CBEACHUS O BEUIECTBAX U XUMHUUYECKOU
peakuuu. Tak, B uacTHOCTH, B Kypce «OOmas u HEOpPraHUYecKas XUMUI»
00y4aromMMcsl IPEAOCTABISAETCS BOZMOKHOCTh OCO3HATh 3HAYEHHUE MEPUOIUYECKOTO
3aKOHA C OOIETEOPETUYECKUX U METOJOJOTMYEeCKUX MO3ULUN, TiayO)Ke MOHATH
HUCTOPUYECKOE H3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT o0oOmaomed 10
OOBSICHSIIOIIEH U POTHO3UPYIOIIICH.

Envnas cucrema 3HaHUKA O BAXKHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHUH,
CBOMCTBAX M NIPUMEHEHHMH, a TaKXKE O XUMHUYECKHX PEaKIMAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAaHMs nomnonHsercd B Kypcax 10 n 11 kiraccoB anemMeHTamu
COJIepKaHUsl, UMEIOLIIMMU KyJIbTYPOJIOTHUECKUI U NPUKIATHON XapakTep. DTH 3HAHUS

CHOCOOCTBYIOT IOHUMAHUIO B3aMMOCBSI3U XUMHH C IPYTUMHU HAyKaMH, PACKPBIBAIOT €€
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pOJIb B TMO3HABATENbHON MU MPAKTUYECKOW NEATETbHOCTH YETOBEKa, CIIOCOOCTBYIOT
BOCITUTAHHWIO YBAKCHHSI K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUICCKUX
MPUJIOKCHU XUMUH, TTOMOTAIOT BBIIYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U
JTUIHOCTHO 3HAYMMBIX MPOOJIeMaX, CBIA3aHHBIX C XUMHEH, KPUTHIECKH OCMBICITBATH
nH(pOpMAIHIO ¥ TPUMEHSTH €€ JIs TOTTOTHCHUS 3HAHUM, PEIICHUS HHTCIUICKTY ATbHBIX
M JKCTIIEPUMEHTAJIbHBIX HCCIEIOBATEIIbCKUX 3a/1ad. B 1enomM cojepkanue yuyeOHOTro
npeaMeTa « XUMUsD» JaHHOTO YPOBHS W3YUYCHHS OPHCHTUPOBAHO Ha ()OPMHPOBAHUE Y
00y4Yaromuxcss MHPOBO33PEHYCCKOW OCHOBBI TSI TMOHUMaHUA (PHIocODCKUX HACH,
TaKMX KaK: MaTepuajbHOE EJIMHCTBO HEOPraHMYECKOr0 M OpPraHMYeCKOro MHpa,
00yCJIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, IMO3HABAEMOCTh
MIPUPOJTHBIX SABJICHUH ITyTEM SKCIIEPUMEHTA M PEIICHUS TPOTUBOPECUNI MEKTy HOBBIMU
(hakTaMu ¥ TCOPETHUYSCKUMHU TPEATIOCHIIKAMHU, OCO3HAHUE POJU XUMHHU B PCIICHHUH
9KOJIOTHUYECKHUX MPOOJIeM, a TakKe MPpoOJieM COepPeKEHUS YHEPTETUICCKUX PECYPCOB,
CBIPBS, CO37aHUSI HOBBIX TEXHOJOTUH U MaTCPHAJIOB.

B nnane pemieHus 3a1a4 BOCIUTAHMS, PA3BUTHS M COIMATN3AIMN 00 YyJarOIINXCS
NPUHATBIC TIPOrPAaMMOM IO XUMHUH TOAXOJbI K OINPEACIACHUIO COJCpKAHUS U
MIOCTPOCHHS TIpeIMeTa MpeayCMaTpUBalOT (POPMUPOBAHKNE YHUBEPCATHHBIX YUEOHBIX
JIEUCTBUHN, MMEIMMX 0a30BO€ 3HAYEHUE I PA3IMYHBIX BHUIOB JEATEIHHOCTH:
penieHus mpobiieM, Moucka, aHanu3a 1 00padoTku MHGOPMAITUU, HEOOXOIUMBIX IS
NPUOOPETEHHUsST OMbITA MPAKTUYECKOH W  HCCIICOBATEIIBCKOW  JI€ATEIHLHOCTH,
3aHMMAIOIIECH BAXKHOE MECTO B IIO3HAHUH XUMHUHU.

B nmpaktuke mnpemnogaBaHus XUMHUU KaK Ha YpPOBHE OCHOBHOTO 0OIIEro
oOpa3oBaHUs, TaK U Ha yPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMsl, NMPU OINPEACICHUN
COJIepKATeIbHOM  XapakTEePUCTHKU IIeJied M3y4YeHUs TpeaMeTa HampaBlIeHUEM
NIEPBOCTENICHHON 3HAYMMOCTH TPAIUIIMOHHO TpHU3HAETCS (OPMHPOBAHHE OCHOB
XUMHYECKOW HAayKH KaK O00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKON
NESTETHPHOCTA YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyIbTypbl. C
METOJIMYECKON TOYKH 3PCHHS] TaKOW TOIXOJI K OINPEICICHHUIO IeJiel H3ydeHUs
IpeIMeTa SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CoryiacHO MaHHOM TOYKE 3pEHUs TJAaBHBIMH IIEISIMU M3YYCHHS TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBasItOTCS:

e (opmMupoBaHHE CUCTEMbl XMMHUYECKUX 3HAHUI KaK BaKHEUIIICH COCTABIIAIONICH
€CTEeCTBEHHO-HAYYHON KAapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIIOUEBbHIC
NOHATHUA, (PyHIAMEHTaIbHbIC 3aKOHBI M TEOPUU XUMUH, OCBOCHUE SI3bIKA HAYKH,
YCBOCHUE U TIOHUMaHHE CYIIHOCTH  JOCTYNHBIX  00O0OIIeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOPUEH WX Pa3BUTUSA U
CTaHOBJICHUS,

e (opmMupoBaHUE W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIECTB M XUMHUYCCKUX PEAKINi, HEOOXOIUMBIX I MPUOOPETEHUS YMECHHM
OPUEHTHPOBATHCS B MUPE BEIICCTB M XUMUUCCKUX SBICHUHN, UMEIOIINX MECTO B

MPUPOJE, B IPAKTUYECKOM U ITOBCEHEBHOMN KNU3HU;
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e pa3BUTHE YMEHUU M CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOJIOJCHUEM H
OOBSCHEHHEM  XHMHUYECKOTO  OKCICPUMEHTa, COOJIOJCHHEM  IPaBHII
0e301acHOT0 OOPAIICHHS C BEISCTBAMHU.

Hapsay ¢ atuM, comepkareibHas XapaKTePUCTHKA IICJIed W 3a7ad HU3yYCHHS
IpeaMeTa B MporpaMMe 10 XMMHUHU YTOYHCHA W CKOPPEKTUPOBAaHA B COOTBETCTBHH C
HOBBIMH TIPHOPHTETAMH B CHCTEME CpeaHero oomero ooOpazoBanus. CerogHs B
MPENoJaBaHud XMMHH B OOJIBIIEH CTENEHH OTAAETCS IPEIIOYTCHHE IPAKTUYCCKOM
KOMITOHEHTE COJIepKaHUsI 00yUYeHHUs, OPUCHTUPOBAHHON Ha MOJTOTOBKY BBIIYCKHUKA
o0meoOpa3oBaTelbHOM  OpraHW3alliy, BJIAJCIONMIETO0 HE HA0OpOM 3HAHWUM, a
(YHKIIMOHAIBHOM T'PAaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMCHHUSIMH aKTHBHOI'O
MOJIyYCHHSI 3HAHUI M IPUMEHEHUS MX B PEaIbHOM KM3HU JIJIS PEIICHUS IPaKTHICCKUX
3ajau.

B ¢BsI3M ¢ 3TUM NpH U3YYEHUU MpeaMeTa « XUMUS» JTOMUHUPYIOIIEEe 3HAUCHHE
MPUOOPETAIOT TAKUE [T U 33]]a4H, KaK:

ajianranus oO0yYaroIIUXCs K YCIOBHSM JWHAMUYHO Pa3BUBAIOIICTOCS MUPA,
(hopMHUPOBAHUE MHTEIUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CAMOOOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTCIILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIICCTBAMU U UX TPUMCHCHHUEM;

dopmupoBaHre y  OOydYalOmUXCS  KJIFOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIUI), HMMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHHE JJI Pa3IMYHBIX BHJIOB
JCSTCILHOCTU: pEIICHUs MpoOJeM, MOMCKA, aHaiau3a W 00paboTKuM HH(OpMAINH,
HEOOXOAMMBIX ISl IPUOOPETCHHS OIBITA JACATCILHOCTH, KOTOpPash 3aHUMAET BAXKHOE
MECTO B IIO3HAHUU XHUMHUH, a TaKXKe JUIS OICHKH C TO3UIMH 3KOJIOTMYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMUMHUYECKHX MPOIECCOB HA OPraHU3M
YeJIOBeKa M MPUPOIHYIO CPEAY;

pa3BUTUC T[IO3HABATEIBHBIX HWHTEPECOB, HHTEUICKTYaJbHBIX M TBOPYCCKUX
CIOCOOHOCTEH O00YYaIONUXCs: CIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETaTh HOBBIC
3HAHUSA MO0 XUMHH B COOTBETCTBHUHU C JKM3HCHHBIMH IMOTPEOHOCTSAMH, MCIIOJIB30BATh
COBPEMCHHBIC HH(pOPMAIIMOHHBIC TEXHOJOTMH JUIs TMOMCKA W aHaln3a ydeOHOW u
HAyYHO-TIOMYJISIPHON MH(OPMAIIMH XUMUYIECKOTO COJICP KAHMS;

(dopMUpOBaHNE W Pa3BUTHE Yy OOYYAOIIMXCS ACCOIMATHBHOTO M JIOTUYCCKOTO
MBIIIJICHUS, HAOII0aTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJHMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHWH U TIPOBEICHHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHHE y  OOydYalImuxcs  YOSKIEHHOCTH B  T'yMaHHCTHYECKOU
HAIlPaBJICHHOCTH XUMHUH, €€ BaXXHOH pPOJU B pENICHUH TJOOATBHBIX TPOOJIeM
PaIMOHAILHOTO TIPHUPOJIOIOJIE30BAHUS, TOMOJIHCHHS SHEPTCTHUYCCKHX PECYPCOB H
COXpaHCHHS MPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpekHOTro
OTHONICHHWS K TPUPOJEC M CBOEMY 3J0POBBIO, a TaKXe IPHOOPETCHHS OIbITa
WCIIOJIB30BAHMS TOJIYYCHHBIX 3HAHWK JUISI TPUHATUS TPAMOTHBIX pEIICHUH B

CUTyanuiax, CBA3aHHbIX C XUMHWYCCKUMU SABJICHUSAMMU.
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B yueOnoM mnane cpennero oomero oopazoBaHusi yaeOHbIN IpeaMeT « XUMUD,
n3ydaemblii Ha 6a30BOM YPOBHE, SIBISIETCS 00S3aTEIbHBIM YU€OHBIM MPEAMETOM.

OO6miee uncno 4acoB, OTBEAEHHBIX MMl M3YYECHHUS XUMHUH, Ha 0a30BOM ypOBHE
cpemHero oo1mero oopa3oBanus, coctabisgeT 68 yacos: B 10 kiracce — 34 gaca (1 gac B
Henento), B 11 knacce — 34 gaca (1 yac B Henento).



COIAEPKXAHUME OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYeCKO XUMHU

[Ipeamer opranmyeckod XUMHH: €€ BO3SHUKHOBEHHE, Pa3BUTHE M 3HAUYCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. Teopus CTpOEHUS OPraHUYECKHUX
coenuHenuid A. M. bytiepoBa, e€ ocHOBHBIC MoyIokeHUS. CTPYKTypHBIE (HOPMYIIBI
OpraHMYecKHuX BellecTB. ['omoiiorusi, n3oMepusa. XuMUUECKas CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJIMHAPHBIE U KPAaTHBIE CBA3U.

[IpencraBnenne o kinaccuukanuu opraHudeckux BeuniecTB. HomeHnknarypa
OpraHWYECKNX COCIMHEHUH (CUCcTeMaTU4ecKasi) U TPUBHAJIbHbIE HA3BaHUS BaXKHEHUIINX
IIPEICTABUTEINEH KIIACCOB OPTraHUYECKHUX BELIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUsI BEIIECTB M HUX MPEeBpallleHUN:
O3HAKOMJICHHE C O0pa3laMu OpraHMYEeCKUX BEUIECTB U MaTepHallaMHd Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJl OPraHWYEeCKHX BEIIECTB, HAOIIOJCHHE U OIUCaHHE
JEMOHCTPAIMOHHBIX OIBITOB MO NPEBPAIICHUI0O OpPraHUYECKHX BELIECTB IMpHU
HarpeBaHuu (TUiaBJjeHuE, OOyIJIMBAaHUE U TOPEHUE).

YraeBoaopoasl

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUM psll. MeTaH U 3TaH — npocTeiine
IPEJICTAaBUTENN aJTKAHOB: (PU3NYECKNE U XUMUUYECKHE CBOWCTBA (peaKLMK 3aMelIEHUs
Y TOPEHMUSI ), HAXOXKIEHUE B IPUPO/JIE, IOJYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, FOMOJOTUYECKUN pPsiA. DTUIIEH U TMPONWIEH —
IPOCTEHIINE TPEICTABUTEINN AJIKEHOB: (PU3HUECKUE U XUMUYECKHUE CBOICTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THUApPATALlMU, OKHUCJICHHMS W TOJIMMEpU3aIin),
NOJTy4Y€HUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuesn-1,3 u MerwnOyrtaaueH-1,3: cTpoeHue, BakKHEHIINE
XUMHUYECKUE CBOMCTBa (peakius noauMepusauuu). IlonydeHne CHHTETHUECKOIO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUH psl. ALlETUIIEH —
MPOCTEUIINI PEICTaBUTENb AJTKUHOB: COCTAaB, CTPOEHHUE, PU3NUYECKUE U XUMUYECKUE
CBOICTBa (peakuMu THAPUPOBAHMS, TaJOTEHUPOBAHUSA, THApPATALUU, TOPEHHUS),
IIOJIyYEHUE U TIPUMEHECHHUE.

Apensl. benzon: cocrtaB, crpoeHue, (PU3MYECKHE M XHUMHUYECKHE CBONCTBA
(peakuuu TaJOreHUpPOBaHUS U HUTPOBAHUA), IMOJNy4YEHHE U TMpuUMeHeHue. Toryon:
cocmas, cmpoenue, guzuiecKue u XumuieckKue ceoucmea (peaKyuu 2aio02eHuposaHus
U HUMPOBaHUs), noryyenue u npumernerue. TOKCUIHOCTh apeHOB. [ 'eHeTnyeckas CBs3b
MEXIy YIIIE€BOAOPOAAMH, TPUHAIICKAIIUMU K Pa3JIMYHBIM KJIACCaM.



[IpupogHble HMCTOYHWMKHM YTIE€BOAOPOAOB. IIpupomHeil ra3 W NOMYyTHBIE
HepTanpie ra3pl. Hedts um e€ mpoumcxoxnenune. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TepMHUYECKUN, KaTadUTU4YeCKuil), mupoinnu3. I[Ipoaykrsl
nepepaboTKu HePTH, UX TPUMEHEHHE B IPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBIH yTomib
Y TIPOJIYKTHI €0 NepepadOTKH.

OKCIEpUMEHTANIbHBIE METOJAbl HW3YUYEHHUsI BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C 00pa3llaMH IJIacTMacC, KayqyKoB U pe3uHbl, Komtekiun «HedTe» u
«YTOJIBY, MOJEIMPOBAHUE MOJEKYJ YIIIEBOAOPOIOB W TaJOT€HONPOU3BOAHBIX,
MPOBEICHNE MIPAKTUYECKON pabOThI: MOTyUSHHE ITUIICHA i U3yUEHHUE €T0 CBOICTB.

Pacuérnsle 3anaun.

Brruncrienrs no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEHIECTBA WM NPOJYKTa PEAKIMH IO HM3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOT'O M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIVH).

Kuciiopoacoaepxamue oprannyeckue coe{uHeHUs

[IpenenbHBIE OHOATOMHBIC CITUPTHL. METaHOM U ATAHOJ: CTPOEHUE, PUINUECKUE
U XMMHUYECKHE CBOICTBA (peaklMy C aKTUBHBIMU METaUIaMU, TaJIOT€HOBOIOPOIAMH,
ropeHue), npuMeHeHue. Bopopoanbie CBA3M MEXay MOJeKyJaMu ciupToB. [elicTBue
METaHoJIa U 3TAHOJIA HA OPraHN3M YeJIOBEKA.

MHoOTroaTOMHBIE CIIUPTHI. DTHJICHTJIUKOJb U TIUIEPUH: CTPOCHHE, GU3HUECKHE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU METAJlJIaMH, KayeCTBEHHAas
peakiys Ha MHOTOaTOMHbIE CIUPThI). JlelicTBue Ha opraHu3Mm uenoBeka. [Ipumenenue
IJIMLEPUHA U OTHJICHIJIMKOJIS.

@®eHOoN:  CTPOCHHME MOJEKYJbl, (U3MUYECKUE U XUMHUYECKUE CBOMCTBA.
TokcuunocTs penona. [Ipumenenue gpenona.

Anbaerunpl u kemonsl. PopManbIeTrul, AlleTANbAETUI: CTPOCHUE, PUINIECKUE U
XUMHUYECKUE CBOMCTBA (pEaKkUMM OKHUCIEHHUS M BOCCTAHOBJICHMS, KaueCTBEHHbIE
peakuun), NoJy4yeHue U IpUMEHEHHE.

OaHOOCHOBHBIE TIpeneNbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHasi M YKCyCHas
KUCJIOTBI: CTpOEHHUE, (PU3MUECKHE U XMMUYECKHUE CBOMCTBa (CBOMCTBa, 00IIME s
KJIacca KHCIIOT, peakius dTepupuKalnn), noirydeHre u npumeHenue. CreapuHoBas u
OJIEMHOBAsi KUCIOTHl KaK MPEJCTABUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JIEHCTBUE.

CrnosxxHble 3pUpbl KaK IPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONHN3 CIOXKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas posib KUPOB.

VYrneBozsl: cocras, KiaccuduKaius yrieBoaoB (MOHO-, M- U MOJIHCAXAPUIbI).
['mioko3a — mpocTeduii MOHOCaxapul: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
¢usznueckne U XMMHUYECKHE CBOWCTBa (B3ammojeicTBue ¢ rugpokcunom menu(ll),
OKHCJICHHE aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBineHue, OpoxeHue
TJIIOKO3bI), HAXOXK/JEHUE B MIPUPOJIE, IPUMEHEHUE, Onojornyeckas pojib. oTOCHUHTES.
PpyKTO3a KaK U30MEP TIIFOKO3HI.



Kpaxman u nemwtono3a Kak npupoaHble monumepbl. CTpoeHHE Kpaxmajia H
uemoao3pl.  du3nmyeckre HW  XHUMHYECKHE CBOWCTBA Kpaxmana (THIpOJIn3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJAbl HW3YYEHHsI BEIIECTB M HUX MpPEeBpallCHUN:
MpOBEAECHUE, HAOIIOJEHUE M ONHCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHBIE pEAaKIUU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJa
okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHE TJIULEPUHA C
ruapokcuaom meau(ll)), anpaeruaoB (OKHCIEHHE aMMHAYHbIM PacTBOPOM OKCHJA
cepeopa(l) m ruapokcumom wmenm(Il), B3ammopaeiicTBHE Kpaxmalla C HOJIOM),
MPOBEACHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Brruncrienrs no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BELIECTBA WM NPOJIYKTa PEAKIMH IO HM3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIECTB WM MPOAYKTOB PEAKIIVH).

A3oTcoepKaliie OpraHn4ecKiue COeIMHEHUS.

AMUHOKHCTIOTHI Kak aM(OTEpHbIE OpraHMYECKUEe coenuHeHus. Dusznueckue u
XUMUYECKHE CBOMCTBA AaMHUHOKUCIOT (Ha mpuMepe IHIMHA). buonoruueckoe
3HaYeHHE aMUHOKUCIIOT. [lenTuabl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeKOB. XMMHYECKHE CBOMCTBA OEIIKOB: THIPOJIU3,
JieHaTypalusl, KaYeCTBEHHbIE PEAaKIIUU Ha OCJIKU.

OKCIIEpUMEHTAIIbHBIE METOABl MW3YYEHHsI BEIIECTB M HX [PEBPAILCHUMN:
Ha0JIIOJICHUE U OIMCaHUE JEMOHCTPAIlMOHHBIX OIBITOB: JA€HaTypauusi OeIKoB Npu
HarpeBaHUH, [IBETHBIE PEaKINU OEIKOB.

BbicOKOMOJIEKY ISIPHbIE COCAUHEHH S

OCHOBHBIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIUHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPHU3ALNH, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUH —
NOJIMMEPU3ALIUS U TIOJUKOHICHC AL

OKCIIEpUMEHTAJIbHBIE METOJABl HW3YYEHHsI BEIIECTB M HX MPEBPAILCHUN:
O3HAaKOMJICHHE C 00pa3lamMu HPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacce,
Kay4yKOB.

MexrpeamMeTHbIe CBS3H.

Peanusanus MeXnpeIMETHBIX CBSA3EH MIPU U3yYEHUH OpraHndeckoil xumuu B 10
KJIacCe OCYULIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK U TOHSATHM, SBISIIOIIUXCS CHUCTEMHBIMHM JUIS OTAENIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SIBJICHUE, HAy4YHbIA (aKT, TMIOTE3a,
3aKOH, TEOpHs, aHaIM3, CUHTE3, KiIacCUpUKalMs, NEPUOAUYHOCTh, HAOIIOJCHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE.



dwusmka: MaTepusi, SHEPTUsl, Macca, aToM, JEKTPOH, MOJICKYJIa, SHEPTeTHUSCKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BeUIeCcTBa, (pu3MYecKue
BEJIMYHMHBI ¥ CIMHHIIBI UX U3MEPCHHUS.

buomorms: kmetka, opranusMm, Ouocdepa, OoOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWOJOTMYECKM aKTHUBHBIC BemiecTBa (OCNKH, YIJICBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIC TOPOJBI, TOJE3HBIC HCKOMAeMble, TOILIUBO,
peCypCHI.

TeXHONOTrHs: MUIIEBbIC MTPOIYKThI, OCHOBBI PAIlMOHAIBLHOIO ITUTAHHUS, MOIOIINE
CpeICTBa, JICKAPCTBCHHBIE W  KOCMETHYECKHE IpermapaThl, MaTepHaabl W3
HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKASA XUMUS

TeopeTnveckne 0OCHOBBI XUMHUU

XUMHYECKUN d7IeMEHT. AToM. SAApo atroMa, U30TOMbl. DJIEKTPOHHAs 000J0UKa.
DHepreTUYecKre YpOBHM, TMOJYPOBHU. ATOMHBIE OpOUTaNIM, S-, P-, d- SJIEMEHTHI.
OcoOCHHOCTH paclpeaeCHUs JJICKTPOHOB [0 OpOUTAIsIM B aToMax »3JICMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHAS KOH(PUTYpaALIUS ATOMOB.

[Tepuonnueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKUX AIEMEHTOB [].
N. Mengeneea. CBs3p mepuoauyueckoro 3akoHa u llepumoamyeckoil cucTemsl
xumuueckux ssiemeHTtoB /. M. MenpaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX
MMH TIPOCTBIX M CJOKHBIX BEIIECTB MO TIpynnaM W NepuojaM. 3HAYEHUE
NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHYECKAass CBS3b. BUAbI XUMHUYECKOM  CBSI3U
(koBaJieHTHAsl HEMOJISIpHAs W TOJSpHasi, HMOHHAs, MeTauinueckas). MexaHU3MBI
00pa3oBaHUs KOBAJCHTHON XUMHUUYECKOM CBsI3H (OOMEHHBIN U JOHOPHO-aKI[ENTOPHBIN).
Bonoponnas cBsi3b. BaieHTHOCTB. DJIEKTpOOTPULATENBHOCTh. CTENEHb OKHCIICHUS.
HMoHbI: KaTHOHBI U1 AaHUOHBI.

BeniectBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIIECTBA. TUMNBI KPUCTAUIMYECKUX PEIMIETOK. 3aBHCUMOCTh CBOWCTBA
BEILIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TousiTue o paucnepcHbIX cucTeMax. VICTUHHBIE M KOJUJIOMIHBIE PACTBOPHI.
MaccoBas 1051 BEUIECTBa B PaCTBOPE.

Knaccudukamus HEOPraHUYECKUX COCIMHCHUM. Howmenxkiarypa
HEOPraHWYECKUX BEHIECTB. ['€eHeTuyeckas CBA3b HEOPraHMYECKHX BEUIECTB,
MPUHAICKAIIMX K PA3IMYHBIM KJIacCcaM.
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XuMuueckas peakuus. Knaccudukarus XAMUYECKUX  PEAKIUHN B
HEOPraHM4YECKON U OPraHNYECKOW XMMUU. 3aKOH COXPAaHEHHSI MAacChl BEILIECTB, 3aKOH
COXPAHEHUS U IPEBPALLECHUS SJHEPTUN NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPa3nuyHbIX (paxTopoB. OOpaTuUMbIE
peakunn. XuMHU4YECKOe paBHOBECHE. PAKTOPBI, BAUSIOLIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [laTense.

DnexTponutudeckas nuccormainus. CunpHble U crnadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAsl, HEUTPaIbHAsl, IIEJIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTANIbHBIE METOJAbl HW3YYEHHUsI BEIIECTB M HUX MNpPEeBpalllCHUN:
nemoHctpanus Tadnui «llepuoamueckas cuctemMa XUMUYECKuX anemeHtoB J[. U.
MenpeneeBay, H3ydeHUE MOJEEH KPUCTAUIMYECKUX PEIIETOK, HAONIOJICHUE |
OMHCAaHKUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3IOXKEHUE TEPOKCHIA
BOZOPO/JIa B MPUCYTCTBUM KaTajlu3aTopa, ONPENEICHUE CPEABl PACTBOPOB BELIECTB C
MIOMOIIBI0 YHUBEPCATLHOTO HHAMKATOpA, PEaKIMH HWOHHOTO OOMEHa), MPOBEICHUE
npakTUYeCKo paboThl «BausiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKIum».

PacuérHble 3anaumn.

PacuéTpl 1o ypaBHEHHSIM XUMHYECKUX PEAKLINHI, B TOM YUCIIE TEPMOXUMHUYECKUE
pacy€Thl, pacy€ThI C UCIIOJIB30BAHUEM ITIOHATHUS «MACCOBas 0JIsI BELECTBA.

Heopranuueckasi xumus

Hemeramnel. [lonoxxenune nemeramios B Ilepuonnueckoil cucteMe XUMHUYECKUX
anemeHtoB J[. U. MeHnneneeBa u OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3nueckue
CBOICTBAa HEMETAJIOB. AJUIOTPONUS HEMETAJUIOB (HAa MpPUMEPE KHUCIOpPOJa, CEpHl,
dbocdopa u yraepona).

XUMUYECKHE CBOMICTBA BaXKHEWIIMX HEMETAJJIOB (TajJOre€HOB, CEphl, a30Ta,
¢docdopa, yrieposa U KpeMHMsI) U UX COEIUHEHUN (OKCHIOB, KUCIOPOICOAECPKAIINX
KHCJIOT, BOJAOPOHBIX COETUHEHUN).

[IpuMeHeHnE BaKHENUIINX HEMETAIIJIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxxenune MeramoB B Ilepuoanueckon cucremMe XMMHUYECKHX
anementoB /. . MenneneeBa. OcoOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTaioB. OOmue ¢usznyeckue cBoicTBa MeTawioB. CruiaBel METaIOB.
DIEKTPOXUMUYECKUH PsIi HAPSHKEHUI METaJIOB.

XUMHYECKNE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, Kalud, KaJbIIHi,
MarHui, aJlOMHUHUH, ITTHK, XPOM, JK€JI€30, MEJlb) U UX COCTMHEHUH.

OO6mue cnocoObl mosydeHus: MeTayioB. [IpuMeHeHue MeTaioB B ObITY U
TEXHHUKE.

DKCIIEpUMEHTAIIbHBIE METObl H3yUYEHHSI BELIECTB U UX MPEBPALLCHUIN: U3yUYEHUE
KOJUleKIMu ~ «Metajuibl M CIUIaBbl»,  OOpa3loB  HEMETAIOB,  pEIIEHHUE
OKCIIEPUMEHTANBHBIX 3a/a4, HAOMI0JIeHWEe U OMNHCAaHHE JEeMOHCTPALMOHHBIX H
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7a00paTOPHBIX OIBITOB (B3aMMOACHCTBHE THAPOKCHIA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaueCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJJIOB).

Pacuérnsbie 3anaun.

Pacuérel Maccel BemecTBa WM 00BEMA Ta30B IO H3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM 00BEMY OHOTO M3 YUACTBYIOIIHNX B PEAKIIUU BEIIECCTB, PACUETHI
Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIU OJTHO W3 BEIIESCTB
HMMEET NIPUMECH.

XHUMHUS U )KU3Hb

Ponp xumum B oOeCIEUeHHH DSKOJIOTHYCCKOW, JHEPreTHUYECKOH W IHIICBOM
0C30MacCHOCTH, Pa3BUTUM MeEIHWIUHBLI. [lOHATHE O Hay4YHBIX METOJax ITO3HAHMS
BEILIECTB U XUMUYECKUX PEaKIIH.

[IpencraBnenuss 06 oOMMX HAYYHBIX MPHHIIAIIAX IMPOMBIIUICHHOTO MOTYYCHHUS
BAKHEUIIIMX BEIIECTB.

UenoBek B MUpPE BELIESCTB U MATEPUATIOB: BAXKHEUIIINE CTPOUTEIIbHBIC MaTEPUAIIbI,
KOHCTPYKUIMOHHBIE MaTepuajbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl s
ANEKTPOHUKH, HAHOMATEPHUAITbI, OpPraHUIECKUE U MUHEPAIIbHBIE YI0OpEHUSI.

XuMus W 3J0pOBbE YEJIOBEKAa: IpaBWIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuia 0€30MACHOTO HCIOJb30BaHUS IMpernapaToB ObLITOBOM XWMHHU B
MIOBCETHEBHOM JKU3HM.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXINpeaMeTHBIX CBSI3€H MpU U3yyeHUU OOIel U HeOpraHUYeCKOM
xumuu B 11 Ki1acce oCyIIeCTBISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHATHM, TaK M TOHATHUH, SBISIIOIIMXCS CHUCTEMHBIMH JUISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmie ecTeCTBEHHO-HAy4YHBIE TOHATHS: Hay4HbIM (akT, TUoOTe3a, 3aKOH,
TeOpHs, aHaliu3, CHUHTE3, KilacCupUKalMs, MEPUOJUYHOCTh, HAOJIIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHNE, UBMEPEHHUE, SIBIICHUE.

®usuka: Marepus, dHEPrusi, Macca, aToM, BJEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOI, PaJHOAKTHUBHOCTb, MOJIEKYJa, YHEPre€TUYECKU YPOBEHb, BEILECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHHME BEIECTBAa, (DPU3UYECKUE BEIUYMHBI U EIUHUIIBI HUX
W3MEPEHHUS, CKOPOCTb.

buomorusi:  kneTka, opraHum3M, O9KOcCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadus: mMuHEpasibl, TOPHBIE MOPOJbI, IMOJE3HBIE HCKOIAaeMble, TOIUIMBO,
PECYPCHL.

TexHonorus: XUMHUYECKasi MPOMBIINUIEHHOCTb, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPHAJIOB, CEIILCKOXO3SMCTBEHHOE IMPOU3BOJACTBO, IHUILEBAs
MPOMBIIIEHHOCTb, dbapMarieBTHYECKAS MPOMBIIIEHHOCTb, MIPOU3BOJICTBO
KOCMETUYECKUX TMpenapaTroB, MNPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUaJIOB,
3JIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHUA ITPOTPAMMBI 110
XUMHNHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUSA
oOyJaromuMucs TpoTrpaMM  cpeaHero oOmero oOpa3oBaHus  (JUYHOCTHBIM,
METanpeIMETHBIM U IPEAMETHBIM). HayuHO-MeTOAMYeCKOil OCHOBOM J1sl pa3pabOTKu
TUTAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CpeIHero oOIero oOpa3oBaHUS
SBJISIETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBHM C CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOJOM B CTPYKTypE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa « XUMHs» Ha YPOBHE CPEAHETO OOIIETOo
00pa30BaHUs BBIJICIICHBI CICAYIOIINE COCTABISAIONINE:

OCO3HaHWE OOYYAIOMHUMHCS POCCHUMCKON TPaKTaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U CAaMOOIIPEICIICHHIO;

HAJIMYME MOTHUBAIMH K O0YyYCHHIO;

IIEJICHANPABICHHOE Pa3BUTHE BHYTPCHHHX YOCXKICHHHA JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEW U UCTOPUUYECKUX TPAAUIMK 0Aa30BOM HAyKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIMXCS PYKOBOJICTBOBAaThCS B CBOEH
NEATENIbHOCTA 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAaMHU, TPUCYLIUMH II€JOCTHOM
CHUCTEME XMMUYECKOT0 00pa3oBaHus;

HaJIMYKME TPABOCO3HAHUS IKOJOTHYECKOW KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
1IN U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS TMpeAMeTa «XHUMHUSD JIOCTUTAIOTCS B
€IUHCTBE Yy4YeOHOW W BOCHUTATEIbHOM JESITEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU U
ujieasaMu POCCUHUCKOT0 IPakIaHCKOTO OOIIeCTBa, MPUHSATHIMU B O0IECTBE HOpMaMU
U TpaBUJaMHU  TOBEACHUS, CIOCOOCTBYIOIIMMU MpolleccaM  CaMOIO3HaHMS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU O0YYaIOIIUXCS.

JIn4HOCTHBIE  pe3yibTaThl OCBOCHMS  NpeaMeTra «XUMHS»  OTpakaroT
cOpMUPOBAaHHOCTh ONbITA MO3HABATEIbHONM U NPAKTUUYECKOM JEATEIbHOCTH
oOy4YaromMXcs MO pealn3aluy MPUHATHIX B OOIIECTBE LEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpa’KaaHCKOr0 BOCIIUTAHUS

OCO3HAaHMSI OOYYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB U OOA3aHHOCTEW,
YBaXXEHUS K 3aKOHY U IPAaBOIOPSIIKY;

NpEACTaBICHUA O COIMAIBHBIX HOPMax H TMpaBUJaX MEKJIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIbHOCTH IPHU CO3IaHUU YUEOHBIX
MIPOEKTOB, PELICHUU Y4YEOHBIX W MO3HABATENbHBIX 3a/1a4, BBHIIIOJHEHUH XMUMHUYECKHUX
JKCIEPUMEHTOB;
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CIIOCOOHOCTH TOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, IOTHKY U apTyMEHTBI
IPYTUX TIPH aHAIA3E PA3TUIHBIX BHIOB YUEOHOH AEATEILHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMSI:

IICHHOCTHOTO OTHOIICHHWsI K HCTOPUYECKOMY ¥ HAydYHOMY HACIEIUIO
OTCYECTBEHHON XMMMU,

YBXEHHUS K TPOIECCY TBOpPYECTBA B 00JaCTH TEOPHUH U MPAKTHIECKOTO
MPUMEHCHHSI XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKH €CTh pPe3yJbTar
JUTMTEIBHBIX ~ HAONIOAEHWM,  KPOMOTIWBBIX  JKCIECPUMEHTAIBHBIX  ITOHCKOB,
MTOCTOSTHHOTO TPYy/a YIEHBIX U MMPAKTHUKOB;

WHTEpeca W MO3HABAaTEIbLHBIX MOTHBOB B IMOJYYCHHH M TIOCIICIYIOMIEM aHAIN3E
nH(pOpMaAIHH O TTEPEAOBBIX JOCTHKEHUIX COBPEMECHHOW OTEUYCCTBCHHOW XUMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STHUCCKOTO TTOBE/ICHHUSI;

CITOCOOHOCTH OILICHMBATh CHTYAIIMH, CBA3aHHBIC C XMMUYCCKUMH SBICHUSAMU, U
NPUHUMATh OCO3HAHHBIC pEIICHUS, OPUEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIGHWBAaTh CBOE TMOBEACHHWE W TMOCTYNMKH CBOMX TOBapHINCH ¢
MO3WUIIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE ITOCICACTBUNA OTUX
MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbi:

NOHMMAHUA IEHHOCTEeW 370poBOro W  Oe3omacHOro oOpasza  KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3nuecKoMy H
IICUXUYECKOMY 3/I0POBBIO;

coOytofieHUs TpaBuil 0€30IacHOro OOpallleHusT C BelleCTBaMU B  OBITY,
MOBCETHEBHOMU KWU3HU U B TPYAOBOU JNEATEIbHOCTH;

MOHUMAaHUS IEHHOCTHU TIPABUJI MHIUBUAYAJTbHOTO U KOJUIEKTUBHOI'O O€30MaCHOTO
MOBEJICHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIIOJIEH;

OCO3HAHUA TOCIEACTBUI W HENPHUATHS BPEIHBIX NpHUBBIUEK (ymoTpeOiaeHus
AJIKOTOJIs, HAPKOTUKOB, KypEHHSI);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATHBHOM KOMIICTEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKOM
NEeATeIbHOCTH, 00IIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUJAX JACATEILHOCTH;

YCTAHOBKHM Ha aKTUBHOE yYacTHE B PEUICHUM MPAKTUYECKUX 3a7a4 COIHMAIbHOM
HaIPaBJIICHHOCTH (B paMKaxX CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO MpodeccHil pa3IuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUH 10 XUMHUH,

YBaXXEHUS K TPYIY, JIIOASM TPYJla U pe3ybTaTaM TPYAOBOU eI TEIHHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY  HMHAMBUAYAIHHOM  TPAaCKTOPHH
oOpazoBanus, Oyaymiei npodeccun u pean3auu COOCTBEHHBIX )KU3HCHHBIX TJIAHOB
C y4ETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWUMHUH, HWHTEPECOB |

MOTpeOHOCTEH 00IIECTBA;
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6) ’K0JI0TrM4YeCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11e7IeCO00Pa3HOTr0 OTHOIICHHS] K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHHUS TJIO0ANBHOTO XapakTepa OSKOJOTUYECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB Ha COCTOSIHUE MPUPOJTHON U COLUAIIBHON CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCTOIB30BAHUS TOCTHKEHUN XUMHUU JIJIST PEIICHUS
BOITPOCOB PALIMOHAIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HEIPHUTUA IEUCTBUM, IPUHOCAIINX BPE] OKPYKAIOWIEW MPUPOIHON
cpelne, yMEHHUs MPOTHO3MPOBATH HEOIArONMPHUSATHBIE HKOJOTHUYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPENOTBPAILATH UX;

HaJIUYMsS Pa3BUTOTO SKOJOTMUECKOTO MBIIIJIEHUS, 3KOJIOTHYECKOM KYJbTYpHI,
OMbITA JACSATEIBHOCTU SKOJOTMUECKOW HANpaBIECHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
MU B TO3HABATEIbHON, KOMMYHUKATUBHOW M COIMATIBLHOM MPAKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO TIPOTUBOCTOSITH HICOTIOTHH XeMohoouw;

7) HUEHHOCTH HAYYHOTI'O MO3HAHMS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHMS CTIeNN(DPUKN XMMHUH KaK HayKH, OCO3HAHMSI €€ POJIH B YOPMHUPOBAHUU
PallMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO MPECTABICHUS 00
OKPY’KaIOLIEM MHpE KaK O €IUHCTBE IPUPOAbI U YEJIOBEKA, B IIO3HAHUU ITPUPOIHBIX
3aKOHOMEPHOCTEN U PelIeHNnH MPOOJIEM COXpAaHEHHsI IPUPOIHOIO PABHOBECHS;

yOEXIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOW IUBUIIN3ALIUU: B
€€ T'YMaHUCTHMYECKOM HANpaBICEHHOCTU U BaXHOM pOJIM B CO3JaHUM HOBOW 0asbl
MaTEpUATIbHON KYJbTYpbl, PEIICHUU TII00aJbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUSA
YEJI0BEUYECTBA — CBIPBEBOM, OJHEPreTUYECKOW, IMHINEBOM M DKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECIIEUYEHUN YCIOBUM YCHEUIHOIO TpyAa U
9KOJIOTMYECKU KOM(POPTHOM JKU3HU KaXA0T0 ujeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAHUS CYIIHOCTH METOJOB IIO3HAHHUSI,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4YaeMble
3HAHMS JIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUM OKpPY>KAIOIIEro MUpPa U MPOUCXOAAIINX B
HEM W3MEHEHMM, yMeHHus JenaTh 0O0OCHOBaHHBIE 3aKIIOUEHHUS HAa OCHOBE HAyUYHBIX
(haKTOB M UMEIOLIUXCS TAHHBIX C LEJbIO MOIYUYEHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIIOJIb30BATh XUMUYECKUE 3HAHUS JIJISl pEeLICHUs
po0JIeM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO U HCCIIEI0BATEIIBCKON AEATEIbHOCTH;

TOTOBHOCTM U CHOCOOHOCTM K  HENpEepbIBHOMY  OOpa3OBaHHUIO U
caMOO0Opa30BaHUIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHMM MO XUMUU B
COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpECa K OCOOEHHOCTSIM TpyJAa B pa3IMuHbIX cepax mnpodeccruoHanbHOU
NEATEIbHOCTH.
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METANPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJdbTaThl OCBOCHUS Y4eOHOro mnpeameTa «XUMHs» Ha
YPOBHE CpeIHETO 001Iero o0pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIEC TSt dbopmMupoBaHUs MHUPOBO33PEHUS o0y4Jarommxcs
MEXAUCIUIUIMHAPHBIE (MEXIpPEAMETHBIC) OOIICHAyYHbIE TOHSATHSA, OTpaKAroIIHe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa M cOenuuKy METOJOB IO3HAHMS,
WCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTUs, SBICHHE,
Mpoliecc, CUCTEMa, HAy4YHbIM (DaKT, MPUHIIMI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHUE, IKCTIEPUMEHT U IPYTHUE);

yHUBEpCAJbHbIE Yy4eOHbIE IeHCTBUA (TMO3HABaTENbHBIC, KOMMYHUKATHBHBIC,
PETYIATUBHBIC), oOecnieunBaromye GopMupoBaHre (PyHKIIMOHATHEHON TPaMOTHOCTH H
COIMANTLHOM KOMIIETCHIINH 00YyYaIoInuXCsl;

CIIOCOOHOCTHh OOYYaIOIUXCSl MCIOIb30BaTh OCBOCHHBIE MEXIUCIMUILTHHAPHBIC,
MHUPOBO33PECHUYECKHE 3HAHUS U YHUBEPCAIbHBIC yUeOHbIC IEHCTBUS B TIO3HABATEIHHON
Y COLIMATBLHOM MpPaKTHKE.

MeranpenMeTHbIE  pe3yJbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCATHHBIMU
y4eOHBIMH ITO3HABATEIHHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSMU.

OBjajeHne yHUBEPCAJIbHBIMH Y4€OHBIMH MO3HABATEIbHBIMU /1€ CTBUSIMU:

1) 0a30BbIe JJOTHYeCKHE NeCTBUSA:

CaMOCTOSITETIbHO (POPMYIMPOBATHh M AKTYaIH3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpenensaTh UeNu JeATeNbHOCTH, 3aJaBas mapaMeTpbl U KPHUTEPUH HX
JTOCTUKEHHS, COOTHOCUTH PE3yIbTAThI JESTEIILHOCTH C TIOCTABICHHBIMH LIEJISIMH;

UCTOJNb30BaTh NPU OCBOCHMM 3HAHUM NPUEMBI JIOTUYECKOTO MBILIUICHUS —
BBIJICJISITh XapaKTEpHble NPU3HAKK TOHATUA M YCTAaHABIMBATh HMX B3aUMOCBSI3b,
UCTIOJIB30BATh COOTBETCTBYIOIIUE IMOHITHS AJIsi OOBSICHEHUS OTAENbHBIX (DAKTOB H
SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUHU ISl KJIACCU(PHUKAIIMH BEIIECTB U XUMUYECKUX
peaxuu;

yCTaHaBIMBAaTh  TNPUYMHHO-CIEACTBEHHBbIE  CBSA3M  MEXKIY  H3y4aeMbIMU
SBJICHUSAMU;

CTPOUTBH JIOTUUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€TyKTUBHbIE, [10 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTHM M TMPOTHUBOPEUUST B PAcCMATPUBAEMBIX SIBICHHSX,
(bopMyIHpOBaTh BHIBOJABI U 3aKIIIOUEHHUS;

OPUMEHSTh B MPOLECCe MO3HAHUS, MCIOJIb3yeMble B XMMHH CHMBOJUYECKUE
(3HAKOBbIE) MOJIETH, MPEeoOPa30BBIBATH MOJEIbHbBIE MPEACTABICHU — XMUMHYECKHI
3HaK (CMMBOJ) 3JIEMEHTA, XUMHUYecKast (popmyJsia, ypaBHEHHUE XUMUYECKON peakuuu —
IpU pPEHICHUH Y4eOHBIX IO3HABATEIbHBIX M MPAKTUUYECKUX 3a7ad, HPUMEHSTbH
Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS JUIsl BBISBICHHUS XapaKTEPHBIX NPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.
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2) 0a3oBbIe HCCIeA0BATEIbCKHE IeHCTBUSA:

BJIAJIETh OCHOBAaMH METOJOB HAay4YHOrO MO3HAHUS BEIIECTB U XUMHUYECKHUX
peakuuu;

dbopMynHupoBaTh LETU U 3a/1a4U UCCIEAOBAHUS, UCIIONH30BATh MOCTABICHHBIE U
CaMOCTOSTEIHFHO CPOPMYIMPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBHI JI71s1 POPMHUPOBAHUS TUIIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUU,

BJIAJETh HAaBbIKAMH CAMOCTOSITEJILHOIO  IUIAHUPOBAHUST W MPOBEACHUS
YYEHUYECKUX SKCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIOJaTh 33 XOJ0M
mpoliecca, CaMOCTOSTEIBLHO TMPOTHO3UPOBATH €r0  pe3ynbTar, (HOpMyIUpOBaThH
00001IIeHNs ¥ BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB HCCIECAOBAHMS,
COCTaBJISATh 00OCHOBAHHBIN OTUET O MPOSIaHHON paboTe;

NpuOOpeTaTh  OMBIT  YYEHWYECKOM  HCCIEAOBATENBCKOW M MPOCKTHOU
JESITETHHOCTH, POSBIATH CIIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSATEILHOMY MOUCKY
METOO0B PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B TO3HAHMS.

3) pabdora ¢ unpopmanmei:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMaLMK (HAyYHO-TIOMYJIIpHAst
JTUTEpaTypa XUMHUYECKOTO COJIEPKaHUs, CIIPaBOYHbIC TocoOus, pecypchl MIHTepHETA),
aHAIM3UPOBATh MHPOPMAIIUIO PA3TUYHBIX BUAOB U OPM MPEACTaBICHUS, KPUTUUIECKU
OLICHUBATh €€ IOCTOBEPHOCTh U HENPOTUBOPEUYUBOCTH;

(opMyJIMpOBaTh 3alpoChl U NPUMEHATH Pa3IMYHbIE METOAbl MPU TMOUCKE U
ot0ope nHpopMaluu, HEOOXOAMMOM /JIs1 BBINOJIHEHUS Y4€OHBIX 3a]1a4 ONPEAEIEHHOTO
THUIIA;

OpUOOpETaTh  OMBIT  HCIHOJIB30BaHUS  MH(OPMALMOHHO-KOMMYHUKAaTHBHBIX
TE€XHOJIOTUHM U Pa3InYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BIOMPATh ONTUMANIbHYIO (JOpMY IpeCTaBIeHUs UHPOpMaLUU
(cxewmsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BAaTh HAYYHBIN SI3bIK B KaU€CTBE CPEICTBA MpHU padOTe ¢ XMMHUECKOU
uH(pOpMalMel: MPUMEHSTh MEXIPEIMETHBIE ((pU3NUECKEe U MaTEMaTUYECKUE) 3HAKU
Y CUMBOJIBI, (POpMYJIbl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

UCIONIb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIAIHOCTH.

OByageHne yHUBEePCAJIbHBIMA KOMMYHMKATHBHBIMH /1e/iCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOM TeMbl B XOJE Auanora u/uiu
TUCKYCCUH, BBICKA3bIBATh UJEH, (POPMYJIHUPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a/1auH;

BBICTYIIaTh C TMPE3CHTALMEH pe3yibTaTOB IO3HABATEIbHOW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHKAMH MPU BBINOJHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPaKTUYeCKONW padOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluy yueOHOro mpoekTa u (popMyaupoBaTh BHIBOABI IO
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pe3yJIibTaTaM IPOBEAEHHBIX MCCIEAOBAHUM ITYTEM COIVIACOBAHMS IO3ULUNA B XOAE
o0CyXIeHnus 1 0OMEeHa MHCHHUSIMU.

OBJjaieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU 1€CTBUSAMM:

CaMOCTOSTEIBPHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOK ITO3HABATEIBHYIO
NEATENbHOCTD, OIpenensass €€ LeaM M 3aJayd, KOHTPOJMPOBATH M N0 MeEpE
HEOOXONIMMOCTH  KOPPEKTHUPOBATh MpejlaraeMblii  alrOpuT™M JEUCTBUMA  TpH
BBITIOJTHEHWW Y4YeOHBIX W  HCCIEAOBATENIbCKUX 3ajad, BbIOMpaTh Haunboiee
3G (HEeKTUBHBIN CIOCO0 MX PEIICHUS ¢ YYETOM MOIYYCHHs] HOBBIX 3HAHUN O BEIIECTBAX
Y XMMHYECKUX PEAKLIHIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HAa OCHOBE CaMOaHajiu3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHnyeckass XuMHUs» OTPaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUA O  XMUMHYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XUMHUU B MIO3HAHUY SIBICHUIN TIPUPOJIBI, B
(GOpMUPOBAaHUM  MBIIUICHUSI H  KYJIbTYypbl JIMYHOCTH, €€ (YyHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM MJIsi PELIeHHUs] MPAaKTUYECKUX 3aJad U IKOJIOTHYECKU
00O0CHOBAaHHOT'O OTHOIIECHHUS K CBOEMY 3/I0POBBIO U MPUPOAHOM CpeIe;

BIAaJICHUE  CHCTEMOH  XHMMHYECKMX  3HAaHHUH,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHas 000y0uKa
aToMa, MOJIeKyJla, BAJEHTHOCTb, OAJIEKTPOOTPULIATEIBHOCTh, XUMHUECKas CBA3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTas M COKpalI€HHas), MOJb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, YIJIEpONHBIM cKeneT, (QYHKIHMOHAIbHAs TpyMMa, paaukal,
MU30MEpHsi, U30MEPbI, TOMOJIOTUYECKHI PsiJi, TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOI H
a3oTcofiepKallie  COEAMHEHHs, MOHOMEp, IOJHUMEp, CTPYKTypHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COSJAMHEHUS); TEOPHUM U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemiecTB A. M. ByriepoBa, 3akoH cOXpaHEHHS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN A3BIK XUMHH; MHPOBO33PEHUYECKUE 3HAHMS,
JeXallue B OCHOBE MOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBJICHUI,
(baKTONOrMYECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, MOJY4YEHHMH M O€30MacHOM
WCIIOJIb30BAHUM BAXKHEHIIMX OpPraHMYeCKUX BEHIECTB B OBITY U MNPAKTHUUECKOU
NeSITeIbHOCTH YeJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHUH BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHH,
yCTaHaBJIMBATh WX B3aWMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHUS MpPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHMYECKUX COCAMHEHMUI;

c(OpMUPOBAHHOCTh YMEHHMM HCHOJB30BATh XHUMHUYECKYIO CUMBOJMKY JJIs
COCTAaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOMN) (opMyl
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OpPraHMYECKHX BEUIECTB M YpaBHEHUN XMMHYECKUX PEaKUWi, H3rOTaBIMBATh MOACIIN
MOJIEKYJT OpPraHMYEeCKHUX BEIIECTB I WUIIOCTPAlMM HMX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAHHOCTh yMEHHUH yCTaHABIMBATh MPUHAJIC)KHOCTh H3yUYECHHBIX
OpPraHMYECKHX BEIIECTB MO UX COCTaBY U CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TpyIie
cCoeMHEHUN  (YTIeBOAOPOIbI, KHUCIOPOI H  a30TCOACpKAIME  COCAMHCHHS,
BBICOKOMOJIEKYJISIPHBIE COCIWHEHHUS), JaBaTh MM Ha3BaHHUsS IO CHUCTEMATHYECKOM
Homenknarype (IUPAC), a Takke NpUBOAWTH TPUBHUAIbHBIC Ha3BaHUS OTIEIbHBIX
OpPraHWYECKHX BEIIECTB (ITUJICH, MPOMWICH, alleTUJICH, dTUJICHTIUKOIb, TIUICPUH,
denon, QGopManmbAeTU, aleTalbICTH, MypaBbUHAs KHCIOTa, YKCyCHas KHCIOTa,
OJIEMHOBAS KHCJIOTA, CTEAPUHOBASI KUCIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a,
TJIMIIUH);

chOpMUPOBAHHOCTh YMEHHS OMNPENENsATh BHIBl XHUMHUYECKOW CBS3U B
OpPTaHMYECKUX COCTMHECHUSIX (OJIMHAPHBIC U KPATHEIE);

chOpMUPOBAHHOCTh YMEHHUS TPHUMCHSTh TOJOKEHUS TEOPUU CTPOCHUS
opranndecknx BemecTB A. M. bytnepoBa mjis oOBsSICHEHUS 3aBUCHMOCTH CBOMCTB
BEIICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHECHUS MaCcChl BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOEHUE, GU3HUECKUEC U
XUMHYECKUE CBOMCTBA TUITMYHBIX MPECTABUTEIICH Pa3IMUHBIX KIIACCOB OPTaHUYECKUX
BELIECTB (METaH, 3TaH, TWIEH, IPONUJIEH, alleTUIIEeH, OyTanuen-1,3, MeTunoyraaueH-
1,3, OeH30J, METaHOJ, 3TaHOJI, ATUJIECHIJIMKOJb, INIMLEPUH, (EHOJI, aleTalbJIeru,
MYpaBbHUHAsI U YKCYCHas KUCJOTHI, IVIFOKO3a, KpaxMaj, LeJII0JI03a, AMUHOYKCYCHAs
KUCJIOTA), WJUIIOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXJIYy HUMHU YPaBHEHUSMU
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUI C UCTIOIb30BAHUEM CTPYKTYPHBIX (GOpPMYII;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTh HCTOYHUKH YTIEBOAOPOIHOTO
ChIpbsi (HE(Th, MPUPOJHBINA Ta3, Yrojb), CIOCOOBI UX MEPEePadOTKU M MPAKTHUYECKOE
IPUMEHEHHE MTPOIYKTOB NEPEPaOOTKY;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYUCIECHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTA
peakluy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEILECTB
WM MIPOYKTOB PEAKIIUN);

c(hOopMUPOBAaHHOCTh YMEHUHN BIIAJETh CUCTEMOM 3HAHUU 00 OCHOBHBIX METO/JaX
HAy4YHOT'O MMO3HAHUS, UCTIONb3YEMBIX B XUMHUH IIPU U3YUYEHUU BEIIECTB U XUMHUECKUX
SABJICHUN (HAOMIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJACIUPOBAHKE), UCTIOIb30BATh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JUIsl IPUHATUS PEIICHUN B KOHKPETHBIX dKU3HEHHBIX
CUTYalIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAaHHOCTh YMEHUN COONIOAATH MpaBWiia MOJb30BAHUS XUMHUYECKOU
MocyJ0i u 1abopaTopHBIM OOOpPYAOBaHHMEM, a TaKXKe IMpaBuiIa OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKUHSMH IO BBIMOJHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB;
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chOpMUPOBAHHOCTh yYMEHUH IUJIAHUPOBATh U  BBIMOJIHATH XUMHUYECKUN
SKCIIEPUMEHT (TIPEeBpAIEHUsI OPTaHWYECKUX BEIECTB MPHU HArpeBaHUH, MOTyYEHUE
STUJICHA U WU3Y4YEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHMYECKHUX BEIIECTB,
JeHaTypalus OeKOB P HArPEBaHHUH, [IBETHBIC PEAKIIMH OEITKOB) B COOTBETCTBUU C
MpaBWJIAMH TEXHUKH O€30MacHOCTU MPHU OOPAIlEeHUH C BEIIeCTBAMH U JJA00PaTOPHBIM
000pyZI0BaHUEM, TPEICTABIATh PE3yJIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B ¢dopme
3aMKiCH yPaBHEHUI COOTBETCTBYIOIINUX PEAKINi U (HOPMYITHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YIHTATOB;

chOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAITU3UPOBATH XUMHUYECKYIO
uHbOpMAIIMIO, TOJNYYaeMyK U3 pa3HbIX HCTOYHHMKOB (CpeICTBa MacCOBOM
uHpopmanmu, UHTepHET U IpyTuX);

c(hopMHUPOBAaHHOCTH YMEHUMU coOo1aTh npaBuIa 9KOJIOTUYECKHU
11e7IeCO00Pa3HOT0 MOBEICHUS B OBITY M TPYAOBON JIEATEIHLHOCTH B IIENIAX COXPAHEHUS
CBOETO 3JI0pPOBbS W OKpY’KaloIel MPUPOTHON Cpebl, OCO3HABaTh OMACHOCTH
BO3/ICHCTBUS Ha )KUBBIC OPTaHU3MBI ONPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHUMAS
cvpicn  mokazatens [IJIK, mosicHATh Ha TmpuUMepax CrnocoObl YMEHBIICHUS U
NPEIOTBPAICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKa,;

UIsT OOyYarommxcss C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS: YMEHHE
NPUMEHITh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJax I[IO3HAHUS BEIICCTB U
XUMUYECKUX SBJICHUI;

IUIS CTIeTIBIX U Ca00BUASIIINX 00YYaIOIIUXCsl: YMEHUE HCII0JIb30BaTh pelibeHO-
TOUEYHYIO cUcTeMy oO0o3HaueHu# JI. bpaiins ams 3anucu XumMuueckux Gopmy.

11 KVIACC

[IpeameTHbIe pe3ybTaThl OCBOEHUS Kypca «O01ias 1 HeopraHu4eckast XuMHUs»
OTpaXkaroT:

c(hOpMUPOBAaHHOCTh  MPEACTABICHUNH: O  XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIY XUMHUHU B MO3HAHUU SIBIECHUW IPUPOJIbI, B
(bopMUPOBaHUU MBIIUICHUST W  KYJbTYphl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOW IJisi pelIeHUs NPAKTUYECKUX 3a7ad U DKOJOTHYECKU
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEJIE;

BJIAJICHUE CHUCTEMOU XUMUYECKUX 3HAaHWUMH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATHUSI (XMMHYECKHUU OdJIEMEHT, aToMm, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBA3b
(koBaneHTHAs, UOHHAs, METAJUTMYECKasi, BOJOPOHAs), KPUCTAJIMYECKAs peIETKa,
TUNBI ~ XUMUYECKHX  PEaKUHWd, PpPacTBOpP,  JJIEKTPOJMUTHI,  HEIIEKTPOJUTHIL,
JJICKTPOJIUTUYECKAA  JUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM pEeaKIUud, XHMHYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuit 3akon /. . Menneneesa, 3akoH
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COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS WM TPEBpAILCHUS JHEPTUU MPHU
XUMHUYECKUX  PEaKNHsIX), 3aKOHOMEPHOCTH, CHMBOJIWYCCKHA  S3BIK  XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JEXKallde B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XWMHYCCKUX SIBIICHHM, (HAKTOJOTHYCCKAE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUM M OE€30MacHOM HCMOJIb30BAaHWU BAXXHEUIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM IESITEIHHOCTH YEIIOBEKa;

c(hOpMUPOBAaHHOCT, YMCHHMH BBISABIATH XapaKTEPHBIC TNPH3HAKU TTOHSATHM,
yCTaHaBIMBaTh MX B3aUMOCBSA3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHSTUA MPHU
ONMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpMUPOBAaHHOCT, YMEHHH HCIIOJb30BaTh XHMHYCCKYI0 CHMBOJUKY IS
cocTaBJICHUsS (OPMYJI BEIIECTB U YPAaBHCHHH XUMUYCCKUX PEAKIINN, CHCTEMATHIECKY IO
HoMmeHknatypy (IUPAC) u TpuBuanbHbIE Ha3BaHUS OTJEJIBHBIX HEOPraHUYECKUX
BEILIECTB (yrapHbli Ta3, YIJIEKHCIBIM a3, aMMHakK, TramiéHas W3BECTh, HeraméHas
W3BECTh, MUTHhEBAS CO/A, TUPUT U JIPyTHE);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpENEATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB B COSUHECHUSAX PA3JIMYHOTO COCTABA, BUJI XUMHUUYECKOMN CBSI3U
(koBaJIeHTHasl, WOHHAs, MeETa/UIMYecKas, BOJOPOJHAs) B COCIUHEHUAX, THII
KPUCTAJUIMYECKON PpEIMIETKH KOHKPETHOrO BeIIeCTBa (aTOMHas, MOJEKYJspHasi,
WOHHAsI, METaJIM4yecKas), XapakTep Cpelibl B BOJHBIX pPacTBOpax HEOPTaHMYECKHUX
COCJIMHCHUI;

c(hOopMUPOBAaHHOCTh YMEHHI yCTaHABIUBAThH MPUHAJIEKHOCTH HEOPraHUYECKUX
BEIIECTB MO MX COCTAaBY K OMNpeAeiIEHHOMY KJIAacCy/Tpymnine COEIUHEHHUH (IMPOCThIe
BEIIECTBA — METAJJIbI U HEMETaJUIbl, OKCUJbl, OCHOBAHHUS, KHUCJIOTHI, aM(OTEpHBIC
TUAPOKCHUJIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHI PAaCKpPbIBaTh CMBICI Mepuonyeckoro 3akona Jl. U.
MeHneneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO M
MPOTHOCTUYECKYIO0 (PYHKIINH;

c(hOpMUPOBAaHHOCTh YMEHUHN XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuogudyeckoil CHUCTEMBI XHUMHYECKHUX
sanementoB JI. WM. MeHneneeBa, HCMONAB3Ys TOHATUA «S-, p-, d-2JIEKTPOHHBIC
opOuTanm», «IHEPreTUUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWMCTB XUMHUYECKHX DBJEMEHTOB WU HX COCIUHEHUW IO MEpUOJaM W TpyIIam
[Tepnoguueckoi cucteMbl XUMUUECKUX 1eMeHTOB 1. 1. MeHnneneena;

c(hOopMUPOBAaHHOCTh YMEHUHN XapaKTEPU30BaTh (ONMUCHIBATH) OOITUE XUMHUUECKUE
CBOWMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB, TMOATBEPKIATh
CYIIECTBOBAaHUE T€HETHMYECKOW CBSI3M MEXKJYy HEOPraHUYECKUMHU BEIIECTBAMH C
MOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

c(hOpMUPOBAaHHOCTh YMEHUS KIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpU3HAKaM (YHUCIIy M COCTAaBy pEarupyrolux BEIIeCTB, TEIIOBOMY
ahdexTy peakuuw, W3MEHEHHIO CTETCHEH OKHCICHUS DJIEMEHTOB, OOPaTUMOCTH

peakluu, y4acTHIO KaTalnu3aTropa);
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c(hOpMUPOBAHHOCTHh YMEHUI COCTABIATh YPAaBHEHUS PEAKIIUIN Pa3IUIHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEaKIIMii MOHHOTO OOMEHa, YUUTHIBas YCIOBHUS,
MIPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA,

chOpMUPOBAaHHOCTh ~ YMEHHM  TPOBOJUTH  PEAKIMH, TMOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3TUYHBIX HEOPTaHUYECKUX BEIIECTB, PACTIO3HABATH OINBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHUW  pacKpblBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBHTEIIbHBIX PEAKITHI TOCPEICTBOM COCTABIEHUS AJIEKTPOHHOTO OajaHca dTHUX
peaxkiuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOMN
peaKkiuy OT Pa3INYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTHU OT BHelIHero Bo3jaeicTus (npuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh XUMUUECKHUE TPOIIECCHI, JICKAIIHNE
B OCHOBE NPOMBIIUICHHOTO TOJYYeHUsI CEpPHOW KHCIOTHI, aMMHaKa, a TakKKke
cOpMUPOBAaHHOCTh  TPEJACTaBICHUNH 00 OOMMX HAy4YHBIX MOPHUHIMIAX U
HKOJIOTHYECKHUX MPOoOIeMaX XUMHUYECKOTO TIPOU3BO/ICTBA;

c(OpMUPOBAaHHOCTh YMEHHUH TMPOBOJUTH BBIYHMCICHUS C HCIOIH30BAHUEM
TIOHSITHSI «MaccoBasi JIOJIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpHU
XUMHYECKUX PEAKIMAX, MacChl BellecTBa WM OOBEMAa Ta30B IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOIO M3 YUYacCTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOro 3(QQeKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BELIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHMH COONIOAATh IMpaBUia IOJb30BAHMUS XMUMHUECKOU
nocyZol U J1abopaTOpHBIM O0OpYJOBaHHWEM, a TaKkKe IpaBwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C HHCTPYKUUSMH IO BBINOJHEHUIO J1abOpaTOpPHBIX
XUMHYECKUX ONBITOB;

c(OpMUPOBAHHOCTh yYMEHUH IUJIAHUPOBaTh U  BBINOJIHATH XUMUYECKUU
SKCIIEPUMEHT (pa3jokKeHUe MEepPOKCHAa BOJOpPOJAa B MPUCYTCTBUM KaTalu3aropa,
OIpEJICJICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJILHOTO MHAMKATOPA,
BJIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PeaKLUU, PEaKIIUd HOHHOTO
oOMEeHa, KaueCTBEHHbIE pEeaklUd Ha Cyiabdar-, kapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTHOH aMMOHMS, PEUICHUE SKCIEPUMEHTAIbHBIX 3a7ad Mo Temam «MeTtamib» u
«HemeTtanibl») B COOTBETCTBHUHM € IIPABUJIAMH TEXHUKU O€30MaCHOCTHU MpU 00OpaIieHuH
C BellecTBaMM U J1a0OpaTOpHBIM OOOpYJOBAaHUEM, MPEACTABIATh PE3yJIbTaTh
XMMHUYECKOT0 SKCIIEPUMEHTa B (pOpMe 3aIllMCH YPAaBHEHUI COOTBETCTBYIOIINX PEAKIIHiA
1 (GOpMYIHPOBATH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

cOpMUPOBAHHOCTb YMEHHM  KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYIO
nH(pOpMAILIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeIcTBa MacCOBOMU
KOMMYyHUKaluu, UHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTD yMEHUM coOII01aTh npaBuIia HKOJIOTUYECKHU

11€71eCO00Pa3HOro MOBEICHUS B OBITY U TPYAOBOM AEATEIHHOCTU B LIENSAX COXPAaHEHUS
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CBOEr0 3J0pOBbs M OKPYXKAIOIIEH IPUPOAHOM CpElObl, OCO3HABAaTh ONACHOCTH
BO3JCHUCTBUS Ha JKMBBIE OPraHU3Mbl OIPEACIEHHBIX BEIIECTB, IMOHWMAs CMBICI
nokazarens [1/IK, moscHaTh Ha mpuMepax cocoObl YMEHbBIICHUS W TPEIOTBPAILICHUS
WX BPEHOT'O BO3JCMCTBUS HA OPraHNU3M YEJIOBEKA;

UIsT OOyYarommxcs C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBBS: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX I[IO3HAHUSA BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUIA CIETbIX U CIa00BUASIINX 00YYarOIUXCsl: YMEHUE HCII0JIb30BaTh pelibeHO-
TOYEUHYIO cCUCTeMy 00o3HaueHuii JI. bpaiins mis 3anucu XumMudeckux Gopmy.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KUIACC
KoauuyecTBo yacoB DJIeKTPOHHBIE
HanveHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/t Konrtposnbubie | IIpakTuyeckue
NporpamMmmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypest
Paznen 1. TeopeTnueckue 0CHOBbI OPraHUYecKOil XMMUM
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOCHHMSI OPraHUYECKUX COCAUHEHNUN A. 3
M. bytneposa
Uroro no pazneny 3
Pazgen 2. YrieBonopoabl
2.1 [IpenenbHbIE yrieBOLOPOABI — AIKAHbI 2
9 HenpenenbHble yriieBogOpOAbL: aJIKEHBI, 6 1
QJIKaIMEHBI, ATKMHbI
2.3 ApomaTH4ecKue yrieBOJI0PO/IbI 2
24 [IpupoHbIE HCTOYHUKHU YTIEBOJOPOJIOB U 3 1
WX mepepadoTka
Uroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kaiue opraHudeckue coeJTuHeHH st
3.1 Crouptel. denon 3
319 Anbnernapl. KapOOHOBBIE KUCITOTHI. . |
CnoxHbIe 2UpPHI
33 VYriaeBoanl 3 2
Wroro no pazneny 13

Pa3nen 4. A3oTcoaep:kamme oprannyeckue coeJHHeHUs




4.1 AMMHBL. AMUHOKUCTIOTHI. benku 3
Uroro no pazaeny 3
Paznen 5. BoicokomosieKyJIsIpHbIE COeTMHEHU S

5.1 [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazneny 2
OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34
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11 KIJACC

KouanyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB 1 TeM nu¢poBbIe
Ne ni/m P Kontpoasnsbie | IlpakTuyeckue (ubp )
NPOrpaMMsl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teoperuueckne 0CHOBbI XMMHHU
Crpoenue aromos. [lepuoanueckuil 3ak0H
1.1 u Ilepuonnueckas cucreMa XUMUYECKUX 3
snemenToB JI. 1. MenneneeBa
12 Crpoenue Bemectsa. MHOroo6pasue 4
’ BEILECTB
1.3 XHWMHWYECKHUE PEAKIINU 6 1 1
Uroro no pazneny 13
Paznen 2. Heopranuueckasi Xumus
2.1 Mertainsl 1
2.2 Hewmerainnsl 1 1
)3 CBs13p HEOPIaHNYECKUX U OPTAHUYECKUX )
’ BEIECTB
Uroro no pazneny 17
Paznea 3. XumMusd u ’KU3Hb
3.1 XUMHUS U )KU3Hb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 9acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yYeHUst

DJIEeKTPOHHBIE
uudpposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer opraHndyecKol XUMHH, €€
BO3HHMKHOBEHUE, PA3BUTUE U 3HAUCHUE

Teopus cTpoeHHsI OPraHUUYECKUX COSAMHEHUHN

A. M. byTiepoBa, e€ OCHOBHBIE MOJIOKEHUS

IIpencrasienne o Knaccupukanum
opranuveckux BemecTB. Homenknarypa

(cucremaTHuecKas) ¥ TPUBUAIBHBIC HA3BAHUS

OpPraHnuvYCCKrX BCUICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH DAL

MertaH u 3TaH — NPOCTEUIIINE
MIpPECTaBUTENN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOICTBA

OTUJIEH U IPONWIEH — MPOCTEHIINE
MIPEICTaBUTENIN AIKEHOB

[MpakTrueckas padora Ne 1. «I[Tomyuenune
STWJIEHA U U3YUYEHHE €r0 CBOMCTB»

Ankanuensl. byranuen-1,3 u
MeTwioytaauen-1,3. Tlony4yenue
CHUHTETUYECKOTO Kay4dyKa U pEe3UHbI

10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMUA,
TOMOJIOTHYECKHUI pAaAa. AI_ICTI/IJ'ICH —
HpOCTCi/'IIHHﬁ npcACTaBUTCIIb AJIKUHOB
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Brruucienus o ypaBHEHUIO XUMHUYECKOM

11
peakuuu

12 Apensl: 6eH30I1 ¥ TOJTyos1. TOKCHYHOCTB
apeHOB

13 I'eneTnueckas CBs3b yIiI€BOA0OPOJIOB,
MPUHAAISKAIIUX K PA3IMYHBIM KJIaccam
IIpupoaHble NCTOYHUKHU YTIJIEBOIOPO/IOB:

14 MIPUPOJIHBIN ra3 U NOMyTHBIE HE(PTAHBIE Ta3bI,
He(Tb U IPOLYKTHI €€ nepepaboTku
IIpupoaHbie NCTOYHUKH YTIJIEBOIOPO/IOB:

15 MIPUPOJIHBIN ra3 U MOMyTHBIE HE(PTAHBIE TA3bI,
He(Th U IPOIYKTHI €€ mepepaboTKu

16 KonTponpnas paboTa 1o paznery
«YTIEeBOAOPOABDY

17 IIpenenbHbIE OHOATOMHBIE CIIUPTBHI:
METAHOJI ¥ 9TaHOJI. BonopoaHas cBs3b

18 MHOroaToMHbIE CIIUPTHL: YTUICHIJIMKOIb U
TIIMLEPUH

19 deHou: CTpOeHHE MOJIEKYIIbI, GPU3UUYECKUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaerunpl: GopmanabIeTua U alleTaabAer ul.
AnetoH

)1 OZHOOCHOBHBIE NpeJEIbHbIE KApOOHOBbIE
KHCJIOTBI: MypaBbUHAsl U YKCyCHas

” [MpakTrueckas padora Ne 2. «CpolicTBa
pacTBOpa YKCyCHOM KHUCIOTBD)

3 CreapuHOBas ¥ 0JIEMHOBAs! KMCIIOTBI, KaK

OpeACTaBUTCIIN BBICIINX Kap60HOBLIX KHUCJIOT
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24

MBpi1a KaK COIM BBICHIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE JCHCTBHUE

25

CroxHble 3(¢UpbI KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['MIpOIIN3 CIOKHBIX

3¢upoB

26

XKupsl: runponus, mpuMeHeHue,
OuosIorn4ecKasi poib JKUPOB

27

VYrneBojpl: cocTaB, KIacCH(pUKaLus.
Baxkneimue npeacTaBuTeNu: IiI0K03a,
¢bpykTO3a, caxaposa

28

Kpaxman u nemionosa kak IpupoIHbIe
MOJTUMEPHI

29

KonTponpnas paboTa 1o paznery
«Kucnopoaconepxaniye opraHu4eckre
coenuHeHMs»/ Beepoccuiickas mpoBepovHas
pabota

30

OOm1as xapakTeprCTHKA a30TCOCPIKAIINX
OpraHMYecKuX coenuHeHult / Becepoccuniickas
MpoBepoYHas paboTa

31

AMUHBI: METHJIAMHAH ¥ aHUINH

32

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHMYECKUe COEAUHEHUS, UX
ouonornueckoe 3Hauenue. [lenrtuapl. benku
KaK PUPOJHBIE BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIE TTIOHSITUS XUMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ
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34

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH.
IInactmaccel, kaydyku, BOJOKHA

OBILEE KOJIMYECTBO YACOB I1O [IPOTPAMME

34
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11 KIJACC

Tema ypoka

KoandecTBo yacoB

KoHTpoJanLHLbIe
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yYeHHUst

JJIeKTPOHHBIE
uuppoBbIe
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIeMEHT. ATOM. DJEeKTpOHHas
KOH(UTryparus aTOMOB

Ilepuoaunueckuii 3akoH u [lepruoauueckas
CHUCTEMa XUMHUYECKHUX 1eMeHTOB [[. 1.
MeneneeBa, uX CBA3b C COBPEMEHHOM
TEOpHUEU CTPOCHUS aTOMOB

3aKOHOMEpPHOCTH U3MEHEHHUS CBOVCTB
XUMHYECKUX JIEMEHTOB U X COCIMHEHUN 11O
rpynmnam 4 nepuoaaM. 3HaueHue
MEPHOJNYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J1. MeHeneeBa B
pPa3BUTHH HAYKH

Crpoenue BeniecTBa. XUMUYECKas CBSI3b, €€
BU/Ibl; MEXaHU3MBI 00pa30BaHMs KOBAJIEHTHON
cBs3u. BogopoaHas cBs3b

BaneHTHOCTB. DEKTPOOTPULIATENBHOCTD.
Crenens okucnenus. Bemectsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO
CTPOCHUS

Ilonsitue o AUCIICPCHBIX CUCTEMaAXx. HctunHbIC
" KOJIJIONAHBIC PACTBOPHI. MaccoBas J0JIA
BCIICCTBA B paCTBOPC

Knaccugukamnus 1 HoMeHKIaTypa
HEOpraHUYeCcKuX coenuHeHul. ['enernyeckas

31




CBA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukanus XuMUYeCKUX peakiuii B
HEOPraHUYECKON U OPraHuYECKON XUMUHU.
3aKOH COXPAHEHHs MacChl BELIECTB; 3aKOH
COXPaHEHUs U MPEBpAILEHUs SHEPTUU IIpU
XUMHYECKUX PEaKLUsIX

Ckopoctb peakiun. OO6paTuMble peaKIiH.
XUMHYECKOE paBHOBECHE

10

IIpaktuueckas padora Ne 1. «Bnusnue
pa3nuYHbBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKOHN PEaKIUN»

11

DnexTponuTHdecKas aucconnanys. [loasrue o
BoZIOpoiHOM TIokaszatene (pH) pactBopa.
Peaknnn nonnoro oomena. ['maponm3
OpPTaHUYECKUX U HEOPTaHNYECKUX BEIIECTB

12

OKHCIAUTETBHO-BOCCTAHOBUTEINIBHBIE PEAKIIUH.
[TonsTHe 00 35eKTpONIN3e pacIIaBOB U
pacTBOpPOB coJIer

13

KontponpHas padota 1o pasueny
«TeopeTndeckre OCHOBBI XUMHH

14

Mertamtel, ux noyoxeHue B llepuoandeckoin
CHCTEME XHUMUYECKUX dyieMeHToB []. 1.
MemeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmIHe pusndeckue CBOMCTBa
METaJlIOB

15

CrnaBbl METAJIIOB. DJIEKTPOXUMHUYECKUHN PSIIT
HaNpsLKEHUH METaJIOB
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16

XUMHYECKHE CBOMCTBA BAXKHEHIITUX METAJIOB
(HaTpWii, KU, KaJTbIIUNA, MarHUH,
QTIOMHHHI) ¥ KX COCMHEHUI

17

XUMHYECKHE CBOMCTBA XpoMa, MEU U UX
COeIUHEHN N

18

XUMHUYeCKHEe CBOMCTBA IIUHKA, JKeJIe3a U UX
COeIUHEHN N

19

[Ipaktuueckas padora Ne 2. "Pemenue
9KCIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«Metamb»"

20

Hewmeransl, ux nonoxenue B [lepnonnueckon
CHUCTEME XUMHUYECKHX 31eMeHTOB JI. M.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB

21

dur3nyecKre CBOMCTBAa HEMETAIIIOB.
Annmotponust HeMeTaIoB (Ha mpuMepe
KHCII0poJ1a, cepbl, pochopa u yriepona)

22

XUMHYECKUE CBOKMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHNI

23

XuMHYecKre CBOMCTBA a30Ta, pochopa u ux
COECIMHEHNI

24

XUMHYECKUE CBOKCTBA yTIIEpOAd, KPEMHUS U
HUX COEAUHEHUIN

25

[TpumMeHeHre BaKHEHUIITUX HEMETAIIJIOB M X
COETMHEHUN

26

O0001IeH e U CHCTEMATH3ALMs 3HAHUN 10
Teme «HemeTamnbny. BerauciaeHus mo
YpaBHEHUSAM XUMUYECKUX PEAKITUN U
TEPMOXHUMUUYECKHUE PACUETHI
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[IpakTuueckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIBHBIX 3a4a4 I10 TEME 1
"HemeTassl"»

73 KonrtponbHas pabora 1o remam «MeTauisl» U |
«Hewmeramneny

29 Heoprannueckne n opraHn4eckue KUCaoThI. 1
Heoprannueckne n opranndeckre OCHOBaHUS
AmMoTepHbIe HEOpraHHYECKUE U

30 OpraHMYecKue coeMHeHus. | eneTndeckas 1
CBSI3b HEOPTAaHMYECKUX M OPraHMIeCKUX
BEIIECTB
Poiib xuMuu B 00ecieYeHUN KOO HYECKOM,

31 SHEPreTUYECKOH M MUTIEBOW OE301MacCHOCTH, 1
Pa3BUTHUN MEIULIMHBI
[IpencraBnenus 06 00X HAYIHBIX

32 MIPUHIIMIIAX TPOMBIILIEHHOTO TTOTyYEeHHS 1
BaKHEHIIINX BEIIECTB

33 UennoBek B MUPE BEIIECTB U MATEPUATIOB 1

34 XuMHus ¥ 3J0pOBbE YeIIOBEKa 1

OBIEE KOJIMYECTBO YACOB 11O [IPOTPAMME 34

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI

10 KITIACC

Kon
NMpoBepsIeMoro
pe3yjabTarta

IIpoBepsiemble NpeIMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTeIbLHOM MPOrpaMMbI CPeJHEro 0011ero 00pa3oBaHus

1

TeopeTnueckre OCHOBBI OPraHMUECKONH XUMHUH

1.1

ChopmHupoBaHHOCTh TPEACTABICHUI O XWMHUYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUU SBICHUN
npUpoabl, B (OPMUPOBAHMUU MBIIUICHUS U KyJIbTYphl JHYHOCTH, €€
(YHKIIMOHATTBHOW ~ TPaMOTHOCTH,  HEOOXOAMMON Il pelieHus
MPAKTUYECKUX 3a7ad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3JI0POBBIO M IIPUPOTHOM cpejie

1.2

Bnagenme cucremMoll XMMHYECKMX 3HAaHHWM, KOTOpas BKIOYAET:
OCHOBOIIOJIararoye MOHATHS (Monexyna, BAJIEHTHOCTS,
3JIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKas CBS3b,
MOJIb, MOJISIDHAs Macca, MOJIAPHBIH OO0BEM, YIIEpOIHBINA CKENeT,
(yHKIIMOHANMBHASL ~ Tpynma,  paaukal, n3oMepusl, H30MEpBHI,
TOMOJIOTUYECKUH  psll, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOIA- H
a30TCOJepKAIINE COCAUHEHHs, OWOJIOTMYECKH aKTUBHBIC BEIIECTBA
(yrieBompl, KUpPBHI, OENKH), MOHOMEp, MOJUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMS); TEOPUHM W 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHsI opranuueckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK XUMHH, (HAKTOJIOTHUECKHE
CBEIEHHsI O CBOWCTBAaX, COCTaBe, TOJIy4YeHHH U Oe30macHOM
WCI0JIb30BAaHUY BAKHEWIINX HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB

B OBITY M ITPAKTUYECKOH NESITeTbHOCTH YeIOBEKa

1.3

ChopMUpOBaHHOCTh yMEHUH BBIABIATH  XapakTepHbIE MPU3HAKU
MIOHSTHH, yCTaHaBIMBaThb  HMX  B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOILIME TOHATUS IpPU ONUCAHUM COCTaBa, CTPOCHUS U

MIPEBPALICHUI OpPraHMYeCKUX COeIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHUI HCIONB30BaTh XHMHUYECKYIO CHMBOIIUKY
JUIS  COCTaBJIEHUS MOJEKYJSPHBIX M CTPYKTYpPHBIX (pa3BEpHYTO,
COKpaméHHOH) (opMyn OpraHMYecKMX BEUIECTB U ypaBHEHHU
XUMHYECKUX PEAKLMH, U3rOTaBIMBATh MOJEIHN MOJEKYJ]I OPraHUYECKUX
BEUIECTB /ISl WJUIIOCTpPALMM HMX XUMHYECKOTO W IPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

ChopmupoBaHHOCT, ~ yYMEHHH  yCTaHaBIMBATh  MPHUHAJJIEKHOCTD
HU3YYCHHBIX OPraHUYCCKHUX BCIICCTB IIO HX COCTaBy U CTPOCHHUIO K
omnpenenéHHoMy Kkiaccy (Tpynme) coemdHeHMH  (YIJIEBOJOPOPI,
KHUCJIOPOJ W a30TCOJCpIKAIINe COCAUHEHHsSI, BBICOKOMOJICKYJISIPHBIC
COCI[I/IHCHI/IH), JaBaThb UM Ha3BaHUS I10 CHUCTEMATHUYECKOU HOMCHKIJIaATYpEC
(IUPAC)

1.5

ChopmMHupOBaHHOCTH YMEHHS ONPEIENATh BHAbI XMMHUYECKOW CBS3H B

OpPraHMYECKUX COeTMHEHUSIX (OIMHAPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCTb YMEHUS IPUMEHSTh: ITOJI0KEHHSI TEOPUU CTPOEHUS
opranudeckux BeniectB A.M. byTiepoBa i 00bsICHEHUS 3aBUCUMOCTH
CBOIMCTB BELIECTB OT UX COCTABA U CTPOECHMS; 3aKOH COXPAHEHHS MacChl

BCIICCTB

YrieBoaoposl. Kucnoponconepxaiuue u a30TcoieprKallue

OPraHruvYeCKrUC COCAUHCHUS. BBICOKOMOJ'ICKYJ'ISIPHBIC COCOAMHCHUA

2.1

CchopMupoBaHHOCTh yMEHHMH NPUBOIUTH TPUBUAIBHBIE HA3BaHMA
OTIETbHBIX OPraHMYECKHX BEIIECTB (ITWJIEH, MPOIWIIEH, aleTHUJICH,
STHJICHIJIMKONb, TIHIEepHH, (eHon, QopManbaerua, areTanbIeru,
MypaBbHHAas KHCJIOTA, YKCYyCHas KHCIOTa, OJIEMHOBAas KHUCIOTA,
CTeapUHOBAsl KHCIIOTA, TJIOKO3a, (PYKTO3a, Kpaxmal, IIeJUII0JIo3a,

TJTUIIH )

2.2

ChopMUpPOBAaHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢usnyeckie W XHUMHUYECKHE CBOWCTBA THUIUYHBIX IPEICTABUTENCH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIISCTB (MeTaH, 3TaH, JTHIICH,
MPOTIMJICH, aleTwieH, OytamueH-1,3, MetwiOyramuen-1,3, OeH307,
METaHOJI, 3TAaHOJ, STUJICHIJIMKOJb, TJIMIEPUH, (EHOIN, aneTaibIeru/l,
MypaBbMHAsE W YKCyCHas KHCIOTBI, TJIIOKO3a, KpaxMal, IIeJUII0JI03a,

aMUHOYKCYCHas KUCJI0Ta)

23

ChopMupOBaHHOCTh YMEHHUS WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXIy  TUIUYHBIMH  MPEACTAaBUTEIAMU  Pa3IUYHBIX  KJIAcCOB
OpPraHMYECKUX BELIECTB YPAaBHEHHUSIMH COOTBETCTBYIOLIUX XUMUYECKUX

peaKuuii ¢ UCIOJIB30BAHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopmupoBaHHOCTH YMEHUS XapaKkTepHU30BaTh HUCTOYHUKU
YTJIEBOAOPOIHOTO CBHIPhs (HE(Th, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI UX

nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE TPOIYKTOB IepepaboTKu

XUMHUSA ¥ )KU3HL. PacyéTrl

3.1

CdopMHpOBaHHOCTh YMEHHI BIaJIETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHMS, MCIOJIb3YEMBIX B XMMUU MPU U3YUEHHUH
BEUIECTB W XHMMHUYECKUX SIBICHUH (HaOitoleHUe, U3MEpEeHHe,

OKCIICPUMCHT, MO,I[CJIPIpOBaHI/Ie), HUCIIOJIB30BaTh CUCTCMHBIC XUMHNYCCKHUC
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SHAaHUA IJI1 DIPUHATUSA peI_HeHI/Iﬁ B KOHKPCTHBIX ) XU3HCHHBIX CUTYallUAX,

CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHUEM

3.2

ChopMHUpOBAaHHOCTH yYMEHUH COONIOAATh IMpaBuja IOJH30BaHUS
XUMUYECKON mocyZod W 1ab0paTopHBIM O0OPYJOBAaHUEM, a TaKXKe
npaBuiia 0OpaIIeHUs C BEIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSIMU 110

BBITIIOJIHCHHUIO J'Ia60paTOpHI>IX XHUMHUYCCKHX OIIBITOB

33

ChopMUpOBaHHOCTh YMEHHI TUIAHUPOBATH M BBIMOIHATh XMUMUYCCKUHN
IKCHEPUMEHT (TIPEBPAIICHUSI OPTaHMUYECKUX BEIISCTB NPU HArpeBaHUM,
MOJTyYeHUE ITHIIEHA U M3YYEHHE €r0 CBOICTB, Ka4eCTBEHHBIC PEaKLUu
OpPraHUYeCKUX BEIECTB, ICHATYpaIlHs OCIIKOB ITPU HArPEBAHUH, I[BETHBIC
peakiu OeKOB) B COOTBETCTBHH C MPABUJIAMU TEXHUKU O€30TAaCHOCTH
npu OOpaleHWu C BEUIECTBAMH U J1a0OpPAaTOPHBIM O00OPYHAOBAaHHEM;
MIPENICTABIISATh PE3YIBTATHl XUMHUYECKOTO SKCIIEPUMEHTA B OpPME 3arncu
YPaBHEHHI COOTBETCTBYIOIIMX PEAKIMi U (OPMYIHPOBATH BHIBOJBI Ha

OCHOBE 3THX PE3Y/IbTaTOB

34

CdopmupoBaHHOCTH YMEHHI TPOBOIUTH BBIUMCICHUS 110 XHMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOTHOTO BEUIECTBA WIIU
MPOYKTA PEAKIH 110 W3BECTHBIM Macce, 00bEMY, KOJTUIECTBY OJTHOTO

13 UCXOJIHBIX BEUIECTB WU MPOIYKTOB PEAKIINHN)

3.5

ChopMupoBaHHOCTh YMEHHI KPUTUYECKU aHATM3UPOBATH XUMUYECKYIO
nH(pOPMALNIO, TOTYYaeMyI0 U3 pa3HBIX HCTOUYHHKOB (CpE/ICTBA MacCOBOM

nH(popmanuu, cetb UHTEpHET U pyTHe)

3.6

CdhopmMupoBaHHOCTh yMEHHH cOOMIONATh MpaBHJa SKOJIOTUYECKU
11eJ1ec000Pa3HOTO MOBEICHUS B OBITY M TPYAOBOH IEATEILHOCTH B IIEIISAX
COXPAaHEHUA CBOETO 3J0POBbS M OKPYXKAIOLIEH TMPUPOTHON Cpemdbl,
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUS HAa  KHMBBIE  OPIaHU3MBI
ONpeAeNEHHbIX OPraHMYEeCKUX BEIIECTB, MOHMMAs CMBICI IOKa3aTels
[TJIK (mpenenbHO A0IMyCTUMOM KOHIICHTPAIUH ), TIOSCHATH Ha TIpUMepax
COCOOBI YMEHBIICHHUS U IPEAOTBPAIICHUS X BPETHOTO BO3ICHCTBUS Ha

OpTraHu3M YCJIOBCKaA

37




11 KIJACC

Kon
MpoBepPAEMOro
pe3yJbTarta

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeIbLHOM NPOrpaMMbI CPeJHEro 0011ero 00pa3oBaHus

1

TeopeTnyeckne OCHOBbI XUMUU

1.1

Brnanenne cucremMoil XMMHMYECKMX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIIye MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, HJIEKTPOHHAS
000J109Ka aToMa, s-, p-, d-dTIEKTPOHHBIE OPOUTAII aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPHLIATEIBHOCTh, CTEIICHb OKUCIICHHSI, XUMHUYECKast
CBSI3b, MOJIb, MOJIIPDHAs Macca, MOJIAPHBIA 00BEM, KpUCTALTHUECKAs
pemeéTka, TUIIBL XUMHAYECKUX peakuumi (OKHCIUTENBEHO-
BOCCTAHOBHUTCJIbHBIC, J5K30- W OHAOTCPMHUYCCKUEC, PCAKIIMH HNOHHOI'O
oOMeHa), pacTBOp, SJIEKTPOJUTHI, HEIICKTPOIMTHI, IICKTPOTUTHYCCKAS
JIMCCOLIMAIINS, OKHCIHMTENIb, BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOM
peakuu, XUMHUYECKOe paBHOBECHE); TEOPHH W 3aKOHBI (Teopus
JNEKTPOJIMTUYECKOW — mucconmammy, Ilepuomuueckmii  3axon  JI.H.
MeHaeneeBa,  3aKOH  COXpPAaHEHHsS  MacChl),  3aKOHOMEPHOCTH,
CHMBOJIMYECKHUHN S3bIK XHUMUH, (DAaKTOIOTHYECKHE CBECHUS O CBOWCTBAX,
COCTaBe, TMOJMYYEHHH W 0E30MacHOM HCHOJIb30BAHUHM  BAKHEHIINX
HEOPraHWYeCKHX BEIIeCTB B OBITY M TPAKTUYECKOH AeSTEIbHOCTH

YCJIOBCKa

1.2

ChopMUpOBaHHOCTh yMEHHUH BBISBIATH XapaKTEepHbIE NPU3HAKU U
B3aUMOCBSA3b HW3YYEHHBIX IIOHATHH, INPUMEHITh COOTBETCTBYIOLIME
MTOHATHS IPU ONTMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKHUX BEILECTB U
X T[pEeBpallleHUI; BBIABIATh B3aUMOCBSI3b XMMHUYECKMX 3HAaHUU C
MOHATHSAMM M IPEACTaBICHUSMH  JIPYITMX  €CTECTBEHHOHAYYHBIX

MIPEIMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMU MCTOAAMHU HAYYHOI'O IIO3HAHHA BCHICCTB H
XUMHUYCCKUX  SIBICHHUU (HaGHIOI[GHI/IC, HU3MCPCHUEC, OKCIICPUMCHT,

MOJIETMPOBAHUE)

1.4

ChopMUpOBaHHOCTh yMEHHUI ONpEAENsATh BaJCHTHOCTh M CTEIEHb
OKHCJIEHUS] XUMUYECKUX JIEMEHTOB B COEMHEHUSAX PA3IMYHOIO COCTABA,
BUJ XHUMHUYECKOH CBsA3M (KOBAJEHTHAs, WOHHAs, METAIJIMYecKas,
BOJOPOAHAsA) B COEIMHEHMSX, TUI KPUCTAIMYECKOH peIéTku
KOHKPETHOI'O  BellecTBa  (aroMHas,  MOJEKYJspHas,  HOHHaf,

MeTajuIMaecKast)

1.5

ChopMHpOBAaHHOCTh YMEHUH OINpEAEsATh XapaKTep Cpeabl B BOJIHBIX

pPacTBOpax HCOPraHNICCKHUX COC,[[I/IHCHI/Iﬁ
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1.6

CdopmupoBaHHOCTh YMEHHSI KJIacCU(PUIMPOBATH XUMUYECKHE PEAKLUU
M0 pa3jNyYHbIM MpHU3HAKaM (YUCIy U COCTaBY pearupyrollux BeEIIeCTB,
TeroBoMy 3¢ (deKTy peakuuud, HW3MEHEHUIO CTeNeHed OKUCIICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIIMHU, yIaCTHIO KaTaIU3aTopa)

1.7

ChopMHpOBaHHOCT,  YMEHHUH  COCTABIISATh  ypaBHEHUS  PEAKIIHiA
pa3MYHBIX THUIIOB, TMOJHBIE M COKpalIEHHbIE YpPaBHEHUS peakuil
MOHHOTO 00MEHA, yUUTHIBAsI YCIIOBHSI, IPU KOTOPBIX 3TH PEAKIINH UAYT 10

KOHIIa

1.8

ChopmHupoBaHHOCT YMEHHI MPOBOIUTH PEAKLUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM  COCTaB  Pa3JIMYHBIX  HEOPraHWYeCKUX  BEUIECTB,
pacIio3HaBaTh OIBITHBIM IIYTEM HWOHBI, IMPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPTaHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCT, YMEHUH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBHTEJIBHBIX PEAKIIAN MTOCPEACTBOM COCTABICHHUS 3JIEKTPOHHOTO

OanaHca 3TUX peakuit

1.10

ChopmupoBaHHOCT, yMEHHH OOBSCHATH 3aBHCUMOCTH  CKOPOCTH

XMMHYECKOH peaknu OoT pa3INuHbIX (PaKTOpOB

ChopmupoBaHHOCTE ~ yYMEHHH  OOBSCHATH  XapakTep  CMEIICHUS
XMMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3/CHCTBHS

(mpunatun Jle [larenne)

OO0m1as n HeopraHUYecKas XUMUS

2.1

CchopMupoBaHHOCTh yMEHHUH pacKpbIBaTh cMbIca lleproguueckoro
3aKOHA .. MenpeneeBa 51 JIEMOHCTPHUPOBATh €ro

CHCTEMaTU3UPYIOUIYIO, OOBSCHUTEIBHYIO U TPOTHOCTHYECKYIO (DYHKIINU

2.2

ChopMHupoBaHHOCTh YMEHU XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 371IeMeHTOB 1—4 nmeproaos [lepuoandeckoii cucteMsl
XUMH4YeCKUX 3neMeHToB [[.MI. MeHneneeBa, HCIONB3YS MOHATHS «S-, D-,
d->NIEKTPOHHBIC OpPOWTATN», «IHEPreTHUYCCKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XHMHUYECKHUX JJIEMEHTOB MU HX
COCIMHEHWI M0 TepuojamM W rpynmaMm lleprogudeckoil CUCTEMBI

XUMHUYecKuXx semMenToB .M. Mennaeneena

23

ChopMupoBaHHOCTh YMEHUH XapakTepu30BaTh (OMHMCHIBaTh) oOImIMe
XUMHYECKHUE CBOMCTBA HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJIATh  CYIIECTBOBAHME  TIE€HETHYECKOHM  CBA3M  MEXIYy
HEOPraHUYECKUMU BELECTBAMU c MTOMOUIbIO ypaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKHUX peaKuHﬁ

24

ChopMHpOBaHHOCT, ~ YMEHMM  yCTaHaBIMBaThb  NPHUHAJJIEKHOCTh

HCOPraHM4YCCKUX BCHICCTB IIO HUX COCTABY K OHpCI[CJ'IéHHOMy KJIacCy
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(rpymre) coenuHeHUil (IPOCTHIE BEIIECTBA — METaNIbl U HEMETaJUIbI,

OKCH/IbI, OCHOBaHHS1, KUCJIOThI, aM(OTEPHbBIE TUIAPOKCUIbI, COJIN)

2.5

ChopMupoBaHHOCTb YMEHMH HCIOJIb30BAaTh XMUMUYECKYHO) CHMBOJIMKY
JUIS COCTaBJICHUsI (POPMYJI BEIIECTB M yPAaBHEHUN XUMHUECKUX PEaKIIHii,
cucremarnyeckyro HoMmeHknarypy (IUPAC) u TpuBumanpHble Ha3BaHMS
OT/EIbHBIX HEOPraHMYECKHX BEILECTB (yrapHbIi ra3, yrjeKUCIbIH Tas,

aMMHaK, raménas HU3BCCTh, HerameéHas H3BECTh, IMUTHCBAsA COAa, MUPUT U

JpyTHUe)

2.6

ChopmMHupoBaHHOCT, YMEHHH XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XMMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHME  TE€HETHYECKOH  CBS3M  MEXIY
HEOPTaHUYECKUMHU BEIIECTBAMHU c MTOMOIIBIO ypaBHEHUU

COOTBETCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmMupoBaHHOCTh YMEHHI TUIAHHPOBATh M BBHIMOJIHATH XUMHYECKUAN
IKCIIEPUMEHT (pa3fio’KeHHWEe TIEPOKCHAA BOAOPOJa B TPHUCYTCTBHH
KaTalau3aTopa, OIpPENEIEHUE Cpellbl pacTBOPOB BELIECTB C MOMOILBIO
YHMBEPCAJIBHOTO WHAWKATOpA, BIMSHUE pa3IM4YHbIX (AKTOPOB Ha
CKOpPOCTh ~ XHMHYECKOW peaKIMH, peakiud HOHHOTO  OOMeHa,
Ka4eCTBEHHBIE PEakIMH Ha cynb(dar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA
KaTHOH aMMOHUS, pELICHHE 3KCIEPUMEHTAIBHBIX 3a7ad IO TeMaM
«Metamie» 1 «Hemeranns»y) B COOTBETCTBUHM C NMpaBHJIAMH TEXHUKU
0e30MacHOCTH TIpU OOpalieHWH C BEMIECTBAMH H  J1a00paTOPHBIM
000pyI0BaHNEM; TIPEJICTABIATH PE3YJIbTAThl XUMHUYECKOTO SKCIIEPUMEHTA
B (QopMe 3amuCcH ypaBHEHWH COOTBETCTBYIOIIUX pEAKIHA W

(hopMyIHpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

CdhopMupOBaHHOCTh YMEHHUH  COOJIONATh MpaBWIa  IOJH30BAHHUS
XUMHYECKON TOCyoi u Jab0opaTOpHBIM OOOpYJOBaHHEM, a TaKKe
IpaBuIia 0OpaIICHHs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHSIMH I10

BBIITOJIHCHUIO J'Ia60paTOpHBIX XHUMHUYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCTh YMEHUH XapaKTePH30BAaTh XMMHUYECKUE MPOIIECCHI,
JeKalle B OCHOBE IPOMBIIIJIEHHOIO IOJY4YEeHUsI CEPHOM KHCIIOTHI,
aMMHaka, a Takke C(HOPMHUPOBAHHOCTH IMPEACTAaBICHUNH 00 OO0ImuX
HAay4YHBIX MPHHLOUIAX U DKOJOTHMYECKMX MpobjIeMax XUMHUYECKOTO

OpOonu3BOACTBA

XUMHSA ¥ )KU3HE. PacyéTrl

3.1

ChopMHpOBaHHOCTh MPEJICTABICHUNH O XHUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUH B IMO3HAHUU SBJICHUM
npupoabl, B (POPMUPOBAHMM MBIIIICHUS W KYJIBTYphl JHMYHOCTH, €&

(YHKIMOHATBHOW ~ TI'PAaMOTHOCTH,  HEOOXOAMMOM ISl  pelIeHHus
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OPpaKTHYCCKUX 3aJad W ISKOJOIrM4C€CKHU 000CHOBAHHOTO OTHOIIEHHS K

CBOEMY 3/I0POBBIO U TIPUPOJIHOMU Cpesie

3.2

ChopMHUpPOBaHHOCTh YMEHUH KPUTHYECKUA aHAIM3UPOBATH XUMHUYCCKYIO
MH(POPMALUIO, TOIYYaeMYI0 U3 pa3HbIX HCTOUHUKOB (CpPEICTBAa MACCOBOM

KOMMYHMKaLIUH, ceTb VIHTepHEeT u 1pyrue)

33

ChopmupoBaHHOCT, yMEHUH COOMIOATh TpaBUJa SKOJIOTHYECKU
11e51ecO00pa3HOro MOBEIEHUS B ObITY U TPYAOBOU JEATEILHOCTH B LIESIX

COXPAHEHUs CBOETO 310pPOBbs U OKPY’KAIOLIEH IPUPOJHOMN Cpenbl

34

Oco3HaBaTh  OMAacHOCTb  BO3JCWUCTBUSI HA  KUBBIE  OpPraHU3MBbI
onpeieI€HHBIX BelllecTB, MoHMMas cMbici nokasarens [IIK, nosicuats Ha
pUMepax CIocoO0bl YMEHBIIEHUS W TPEAOTBPALICHUS WX BPETHOTO

BO3I[CﬁCTBI/I$I Ha OpraHu3M 4C€JI0BCKa

3.5

ChopmMupoBaHHOCTH YMEHUH TPOBOUTD BHIYHCIIEHUS C UCTIOJIb30BAHUEM
MIOHATHUS «MAcCOBast JI0JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIECHHIH
ra30B PU XMMUYECKUX PEAKIUIX, MAaCChl BEIIECTBA WM 00BEMA ra3oB 1O
U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce WIM 00bEMY OIHOrO u3
YUYacCTBYIOIIMX B PEAKIUHU BEIIECTB, TEIUIOBOTO 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHMsS MacChl BEIIECTB, IPEBpPAIICHUS U

COXPaHEHUs YHEPTUU
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HNPOBEPAEMBIE JIEMEHTBI COAEP/ KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ JJIEMEHT COACPKAaHUA

1

TeopeTnueckre OCHOBBI OPraHMUECKOH XUMUHU

1.1

[Ipeamer opranuueckod XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHHE B
MOJYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopus CTpPOEHUs OPraHUYECKHUX

coenunennit A.M. BytnepoBa, €€ 0CHOBHbBIE TTOJIOKEHUS

1.2

CrpykTypHble (GOpMyNIbl OpraHMYecKuMX BemiectB. ['omosorus, wu3zomepus.
XuMHYecKast CBsI3b B OPraHMUYECKUX COSAMHEHUAX — OJMHAPHBIE U KPATHBIE CBS3H.

IIpencrasienune o knaccupUKaUU OPraHUUECKUX BEIECTB

1.3

HomeHknaTtypa OpraHWYecKuX COCIUHEHHH (CUCTeMAaTW4ecKas) W TPUBHAIBHEIC

Ha3BaHUS BaXKHEHUIIINX HpeﬂCTaBI/ITeHeﬁ KJIAaCCOB OPraHNYCCKUX BCUICCTB

YrieBonopoasl

2.1

ATKaHBL: COCTaB U CTPOEHME, TOMOJIOIMYECKUN pal. MeTaH u 3TaH — npocTeimne
MPEJCTAaBUTENN AalKaHOB: (u3nyeckne W XHMMHYECKHE CBOICTBa (peakiuu

3aMeIeHHs U TOPEHUs ), HaXOXKAEHUE B IPUPOJIE, MTOTyUYeHHE U IPUMEHEHHE

2.2

ATKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUN psx. OTWIEH W NPONWIEH —
MPOCTEHIINE TPEICTABUTENN AalKEHOB: (U3NYECKUE W XUMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAllUH, OKUCICHUS W

MOJINMEPU3ALUH ), IOJTyYEHHE U TPUMEHEHUE

23

Ankaguensl: OyrtaameH-1,3 wu metwnOyramuen-1,3: crpoeHue, BaKHEHIIMeE
XMMUYECKHEe CBOMCTBA (peakuust moiuMepusanuu). [lomydeHne CHHTETHYECKOTO

Kay4yKa U pe3HHbI

24

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTMUYECKHHA psii. AIETHUIEH —
MPOCTEHIINK TPEICTABUTENb AalKWHOB: COCTaB, CTpOeHHe, (usuyeckue
XMMHYECKHE CBOWCTBA (peakUuu THIPUPOBAHUSA, TATOI€HUPOBAHMS, THIPATALUY,

TOPEHMSI ), OJyUYEHHE U IPUMEHEHUE

2.5

Apensl. ben3on: cocras, ctpoeHue, pu3nyeckre U XUMUYECKUEe CBOMCTBA (peaKIiu
raJIOrTeHUPOBAaHUS U HUTPOBAHMS), MOJIy4YEHUE U NpPUMEHEHHE. TOoJyos: COCTaB,
CTpoeHHue, (U3UYECKUE M XUMHUYECKHE CBOMCTBA (pEaKIHMU TaJIOT€HUPOBAHUS H
HUTPOBAHUs), MOJyYEHHE U NpUMEHEHHe. TOKCHYHOCTh apeHoB. I'eHeTmueckas

CBA3b MCIKAY YIJICBOAOPOJaMHU, ITPUHAIJICI)KAIUMHU K PA3JIMIHBIM KJIaCCaM

2.6

[IpuponHble HCTOYHUKHU YTrieBOAOpOo0B. [IpupoaHblil ra3 U nonyTHele HeTAHbIE
ra3el. Hedtp u e€ mpoucxoxaenune. CrnocoObl nepepadoTKu HeTH: MEeperoHka,

KPEKUHT (TepMHUYECKUN, KaTadUTU4YeCKui), muposu3. IIpoaykTsl mnepepaboTKu
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He(TH, UX TpPUMEHEHUE B MPOMBIIIICHHOCTH W B ObiTy. Kamennblii yronp u

MIPOJYKTHI €r0 NnepepadboTKu

Kucnoponconepsxariye opraHuueckue COeTMHEHHS

3.1

[IpenenbHble 0JHOATOMHBIE CIIUPTHL. MEeTaHOI M 3TaHOI: CTPOCHHE, GU3NUECKUE U
XMMHYECKHEe CBOMCTBA (peaklMM ¢ aKTUBHBIMU METaJUIaMH, TaJlor€HOBOA0POIaMH,
ropeHue), npuMeHeHue. BopoponaHble CBS3M MEXAy MOJIEKYJIaMH CIHPTOB.
JleiicTBre MeTaHOJIAa M 3TAHOJIA HA OPTaHU3M 4eloBeKa. MHOroaroMHbIE CIUPTHI.
OTWIEHITMKOIb U TIHUIEPUH: CTpPOCHUE, (pu3nueckue M XUMHUYECKHE CBOMCTBa
(B3auMOZEHCTBHE CO IIEJOYHBIMM METaJZIaMH, KaueCTBEHHAs peaklus Ha
MHOTrOaTOMHBIE cnupThl). JlelicTBue Ha opraHusM uyenoBeka. llpumenenue

TJIMOCPUHA U OTUJICHIJIMKOJIA

3.2

DeHox: CTpoeHNEe MOJIEKYJIbI, (U3NYECKHEe U XUMUYECKHUE CBOMCTBA. TOKCHYHOCTD

¢denona. [Ipumenenue peHona

33

Anpaeruipl U KeToHbl. DopMaNblIeTHl, aleTaIbICTH: CTpOeHUE, (HU3HUECKrue H
XMMHYECKHE CBOWMCTBA (pEaKIWW OKHCICHUS W BOCCTAHOBJICHWS, KAa4eCTBEHHBIC

peaknun), mosyyeHue u MpuMeHeHne

34

OnHOOCHOBHBIE TpeeibHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs M YKCyCHas
KHCJIOTBI: CTPOCHHE, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBA (CBOWCTBA, O0ImIMe IS
KJIacca KUCIIOT, peakiys dTepu(uKaLum), oaydeHue 1 npumeHenue. CreapuHoBas
Y 0JIEMHOBAs! KUCIIOTHI KaK MPEICTaBUTEIN BBICIINX KAPOOHOBBIX KUCIIOT. Mbl1a Kak

COJIM BBICHINX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC JiericTBHUE

3.5

Crnoxable >QHUpBl KaK MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MOpOIN3 CIOXKHBIX
a¢upoB. Kupsel. ['maponus xupoB. [lpumenenune >xupoB. buomornueckas poJb

KHUPOB

3.6

VYrneBoapl: coctaB, Kiaccu(UKaAIUs yrieBoAOB (MOHO-, TU- U IOJUCAXapUabl).
['moko3a — mpocTedmuii MOHOcaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYJIHI,
(du3nUecKkue ¥ XMMHYECKHEe CBOMCTBA (B3anMoaeicTBre ¢ ruapokcuaom meau(1l),
OKHCJICHHE aMMHMa4YHBIM pacTBOpoM oOkcuzaa cepebpa(l), BoccraHoBienue,
OpOXKeHHeE TIIOKO3bl), HAXOXKACHUE B MIPUPOJIC, TPUMEHEHHE, OMOJIOTHYECKast POJb.
®dorocunre3. Ppykro3za Kak H3oMep TIUOKo3bl. Kpaxmanm u memironosa Kak
npupoaHbie nonuMepsl. CTpoeHHe Kpaxmaina M Le/Ulrosio3bl. Puznyeckue Hu

XUMHYECKHUE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/IS, KauCCTBCHHAA pCaKuus € I/IO,I[OM)

A30Tcozlep>1<amne OpraHUYCCKHUEC COCAUHCHUA

4.1

AMMWHOKHCIOTEI Kak aM(i)OTepHLIC OpraHN4YCCKUC COCIUHCHUS. dusznyeckue M
XUMHYECKHE CBOMCTBA AMMHOKHUCIOT (Ha npuMepe FJ'II/II_II/IHa). buonornyeckoe

3HAa4YCHUEC aMHUHOKHUCJIOT. HCHTI/II[LI

4.2

Benku kak mpupoIHbIE BBICOKOMOJIEKYJISIpHBIE coeAnHeHust. [lepBuuHas, BropuyHas
U TpeTHYHas CTPYKTypa OenkoB. XHWMHYECKHE CBOICTBAa OEJIKOB: THIPOJIU3,

ACHaTypalnus, KaY4€CTBCHHBIC PCAKIIUN Ha Oeaxu
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BricokoMonekynspHble COeTUHEHMS

5.1

OCHOBHBIE TIOHSTHS XHMHHM BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHSASL MOJIEKYIsIpHAs
macca. OCHOBHbBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHUNH —

nojimMepusanus 1 NOJIMKOHACHCA

5.2

OKCIlepUMEHTAIbHbIE METOAbl M3Y4YeHHs BEUIECTB U UX IPEeBpaIleHH:
O3HAKOMJIEHHE ¢ 00pa3liaMi NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4dyKoB. [loryueHrne CHHTETHYECKOrO Kay4dyKa U pEe3UHbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUN

1

TeopeTnueckre OCHOBBI XUMHAU

1.1

XUMHUECKHH 37eMEeHT. ATOM. SInpo aToma, M30TONBI. DJIEKTPOHHAs 00O0JIOYKa.
DHepreTuvyecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOWUTaNH, S-, p-, d-3JIEMEHTHI.
Oco0OeHHOCTH paclpeneneHtsl IEKTPOHOB 10 OpOUTAsIM B aTOMax 3JEMEHTOB

MIEPBBIX YETHIPEX NMEPUOIOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

Ilepnomnueckuit 3akoH u llepronnueckas cucrema XUMHAYECKUX dnnemeHToB [I.U.
MenneneeBa. CBsi3b MEPUOJAMYECKOTO 3aKOHA U [lepuoanyueckoi CHUCTEMBI
XUMH4YecKrX 3nemMeHToB [[.M. MeHneneeBa ¢ COBPEMEHHONW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMMHMUYECKUX JJIEMEHTOB H
o0pazyeMbIX MMM HPOCTBIX M CJIOXHBIX BEIIECTB IO TPyNIaM M HepHOJaM.

3HaueHHe NMEPUOJNYECKOr0 3aKOHa B Pa3BUTUU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYEcKasi CBsI3b. Bujibl XuMuueckoi cBsizu (KOBaJICHTHAs
HeToJsIpHast ¥ MOJIsIpHAs, MOHHAs!, MeTaJuindeckast). VIOHbI: KaTHOHBI U aHUOHBI.
MexaHn3mbl 00pa30BaHMsI KOBAJICHTHOW XUMHYECKOH CBsi3M (OOMEHHBIA U

JIOHOPHO-aKIEeNTOPHBIN ). BogopoHas cBs3b

1.4

BanentHOCTb. 9J'I6KTpOOTpI/II_[aT6J'IBHOCTL. CreleHb OKHCIICHHS

1.5

BemeCTBa MOJICKYJIAPHOTO U HCMOJICKYJIAPHOTO CTPOCHUA. 3aKoH ITOCTOSHCTBA
coCTaBa BCUICCTBA. Tunel KpUCTAJUIMICCKUX peH_IéTOK. 3aBUCHMOCTh CBOMCTBA
BCIICCTB OT THUIIA KpHCT&HHH‘I@CKOﬁ peHIéTKI/I. Ilonstue o AUCIICPCHBIX CUCTCMaAX.

HcTuHHBIC U KOJIJIOUIHBIC PaCTBOPELIL. MaccoBas A0JI1 BEUICCTBA B paCTBOPE

1.6

KJ'IaCCI/I(l)I/IKaI_II/ISI HCOPraHN4YCCKUX COCIMHEHUIA. HOMCHKJ'IaTypa HCOPraHNYCCKUX

BCIICCTB

1.7

Xumudeckas peakmus. Knaccudukamuss XUMHUYECKAX PEaKIuii B HEOPTaHHUECKOM
Y OpPraHUYecKoil XMMHUHU. 3aKOH COXPAaHEHHUsI MAacChl BELIECTB, 3aKOH COXPaHEHUSI U

OpCBpaAlICHUA SOHEPTUU ITPHU XUMHUUYCCKUX PCAKIHAX
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1.8

CKopocTh peakiuu, € 3aBUCUMOCTh OT PAa3JIMYHBIX (DAKTOPOB

1.9

OOpatumble peakuuu. XHUMUYeckoe paBHoBecue. DaxkTOpbl, BIUSIOUIME Ha

coctosiHre xuMuueckoro pasHoBecus. [Ipunuun Jle lllarense

1.10

DnekTponutuyeckas auccouuanys. CuibHble W cnabble anekTponuThl. Cpena
BOJHBIX paCTBOPOB BCUICCTB: KUCJIAs, HeﬁTpaJILHaH, mIeJIoyHasd. PeaKIII/II/I HOHHOI'O

oOMeHa

OXUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC peakunun

Heopranunueckast xumus

2.1

Hewmeramnsl. Ilonoxxenne HemertauioB B Ilepuoaudeckoil cucteMe XUMHUYECKHX
snementoB J[.M. MenneneeBa U OCOOEHHOCTH CTpOEHHs aTOMOB. Dusnueckue
CBOICTBa HEMETAJIOB. AJIJIOTPOIMS HEMETAUIOB (Ha NMPUMEPE KUCIOPOJA, CEpPBI,

¢docdopa u yriaepona)

2.2

XVWMUYECKHEe CBOWCTBA BAXXHEWIIMX HEMETAIJIOB (TaJIOTEHOB, CEphI, a30Ta,
¢docthopa, yriepoma WM KpeMHHMS) U HMX  COEAMHEHHH  (OKCHJIOB,
KHCJIOPOJICOJCPKAIMX ~ KHUCJIOT, BOJOPOIHBIX coeauHeHuil). [Ipumenenue

BaXHEUIINX HEMETAJUIOB U UX COEINHEHUN

23

Meramsl.  llonmoxkenne wmetamnioB B Ilepuonuyeckod CucTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000I0YEK
aroMoB Merta/uioB. O6mue ¢usndeckue coifictBa MerauoB. CruiaBbl METaIIOB.

DNEKTPOXUMHYECKHUH PSJl HAMTPSKEHUH METAIIIIOB

24

XVWMUYECKHE CBOMCTBA BAXKHEHIIIMX METAIIOB (HATPHA, KAJIMH, KaJIbIHiA, MarHHH,
ATIOMUHHAMA, TTUHK, XpOM, JKeJIe30, Melb) W uX coemuHeHWil. OOmme crocoOb!

nosryyeHus MetauioB. [[pumenenne MeTayuioB B OBITY U TEXHHKE

2.5

I'enetuueckas cBsI3b HEOPraHM4YCCKNX BELICCTB, NPHHAIJICKAIINX K Pa3JIMYHBIM

Kj1accaM

XUMHUA 1 )KU3Hb

3.1

Ponb xumMum B o0O€cliedCHHHM SKOJOTHYECKOH, JHEPreTUYECKOW W IHIICBOM
0€30macHOCTH, Pa3BUTHUM MeTUIMHBL. [IOHATHE O HAyYHBIX METOJAaX IO3HAHHS

BCIICCTB U XUMHYCCKHUX peaKum”I

3.2

Hpe,I[CTaBJ'IeHI/IH 00 06H1HX HAay4YHbIX IPUHOHUIIAX IIPOMBIINIJICHHOI'O ITOJY4YCHUA
Ba)KHEHUIIINX BCIICCTB. YenoBek B MHPC BCHICCTB U MATCPUAJIOB!: BayKHEHUIIIHE
CTPOUTCIIBHBIC MAaTCpHaAJIbl, KOHCTPYKIHWOHHBIC MATCpPpUAJIbI, KpPACKH, CTCKIIO,
KCpaMHKa, MaTCepHajibl IJId OJJICKTPOHUKH, HAHOMATCpUaJibl, OPraHU4YCCKUC U

MUHEpaJIbHbIE YI00pEHUS

33

Xumuss u 3A0pPpOBbBC HYCJIOBCKA: IIpaBHJIa HCIOJb30BaHHA JICKAPCTBCHHBIX
npenapaTroB, IIpaBujia 0€30I1aCHOr0 MCITOIL30BaAHUS nperaparoB OBITOBOM XMMUH B

HOBCCZ{HCBHOﬁ KH3HHU
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YYEBHO-METOJJNYECKOE OBECITIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

» Xumus, 10 kmacc/ I'abpuensu O.C., OctpoymoB WN.T"., Cnaakos C.A.,
AxumonepHoe obmectBo «M3aatenbctBo «lIpocBenienue»
» Xumus, 11 kmacc/ I'abpuensu O.C., OctpoymoB WN.T"., Cnaakos C.A.,

AxumonepHoe obmectBo «M3aatenbetBo «lIpocBenieHue

METOIAUYECKHUE MATEPUAJIBI 1JIsA YYUTEJ A

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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