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IHOACHHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XMMUHM Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOlt 00pa3oBaTEIbHOM MPOrpaMMbl  CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJAPCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peaau3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX TMoyiokeHud «CrpaTeruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@deneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUs 00ydaroUIuXcsl CpecTBaMu
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHnentyaibHbie ToyioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
colepKaHusi, Pe3yJIbTaTOB OO0y4YeHUs U TpeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBJISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH ILEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaromuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJEepKaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 1O XUMHUH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TPUPOJLI M B MaTEpPUAIBHOW >KM3HH OOIIECTBA, a TakkKe C y4ETOM
o0mux 1eJed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odiero oopazoBanust B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUMA HOBOW 0a3bl MaTepHUAbHON KYJIBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTAaBIEHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OpUPOABI M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHHS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU PUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W >KM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHUsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HaIlpaBlIeHA HA pPEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O HM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypCchl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOPraHWYECKAs XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIeH XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUHU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEro0 MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEopraHuyeckas XuMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0JAa K U3Y4YeHUI0 y4eOHOro marepuaia M oOyClOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IPEACTaBICHU O CTpoeHHH BemecTB. CBeneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMHUHU IOJIyYarT pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHust B mpeaMeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCs M3yUYECHHBIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan ©u (PaKTOJOTMYECKUE CBEJIEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMUSD» O0ydaromuMCsl MPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JIOTUYECKUX TO3UIIUH,



rIIy0)Ke TIOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01Iel 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BAXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAax W MPUMEHCHHH, a TAaKKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 um 11 xkiaccos
AJIEeMEHTaMHU COJIEP)KAHMSI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ pojib B TO3HABATEIHLHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO © JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NPUMEHATh € IS TIOTOJHEHWS 3HAHWH, peMIeHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENBCKUX 3a/1a4. B 11e1oM copepkanrue yaeOHOTO
npenMera «XUMHUS» ~ JaHHOTO  YPOBHS ~ M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCSA MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocohckux HACH, TaKUX KaK: MaTepUalbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTaHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPUPOJHBIX SBJICHUM IMyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJOTHYECKHUX IPoOsieM, a
TakkKe Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3[IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTUS U COIMAIHM3AIUU
oOydJaronuxcst TPUHATHIE TPOrpaMMON MO XHMHUM TOJIXOJbI K OINPEIEICHHUIO
colepkaHUsl M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAYEHUE s
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEIICHUS TMpoOJieM, TOWUCKa, aHalu3a W
00paboTku nHpopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHUSI OTIBITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XMMUW KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK M Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus, IIPH ONPEACICHUN
coliepKaTeIbHOW XapaKTEpPUCTUKHU IIeJIe H3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETHHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeIMETa SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3Y4YEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCSA:

e (opMUpOBaHME CHUCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHUS;

e (dopMHpPOBAHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMUMBIX ISl MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MUMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TIOBCETHCBHOM JKHU3HMU;

e Ppa3BUTHE YMEHUH U CHIOCOOOB JI€ATEIbHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TPaBHII
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHasi XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero obuiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHH OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAep>KaHus OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa3oBaTEIbHOM OpraHu3aliu, BIAJCIOLIETO He
HA0OpOM 3HAHUM, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJYYCHHS 3HAHWUN W TMPUMEHEHHUS WX B PEATHHOU KU3HU
JUTS peIIeHUs] TPAKTUYECKUX 3a]1ad.

B cB3M ¢ 3TUM mnpu U3yuyeHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaUY€HHE NMPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUEe y OOYYaIOMUXCS  KJIFOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEpPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUJIOB
NEeSTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHalu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOJUMBIX JIJII TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C MO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMHU, UCIIOIH30BaTh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJIA TIONCKA U aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YUAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/IaTeIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWM W TPOBEIACHUH XUMHUYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTUYECKON
HAIMPaBJICHHOCTU XMMHH, €€ BaXKHOW POJU B PEHICHUHM TJIOOANBbHBIX MPOOIeM
palMOHAILHOTO TIPUPOIONIOJIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOIo
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHoMm mmaHe cpemHero oOmiero oOpa3oBaHUs Y4EOHBIM TpeAMET
«XuMus», U3ydaeMblii Ha 0a30BOM YpPOBHE, SBJSETCS OOS3aTEIBHBIM yUEOHBIM
PEAMETOM.

OO61iee ynco 4acoB, OTBEAEHHBIX JIJISl U3YyUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ofmiero odpazoBaHus, cocrapisieT 68 yacoB: B 10 kimacce — 34 gaca (1
yac B HeJent0), B 11 knacce — 34 yaca (1 gac B HeAemio).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUU

[Ipenmer oprannyeckon XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunennit A. M. bBytnepoBa, €€ ocHOBHbIE NOJI0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMyeckux BemecTB. ['omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OPTraHUYECKUX COCNHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o kinaccuuKalMy OpraHUYEcKuX BemiecTB. HomeHkmaTypa
OpraHUYeCKUX COCJIMHEHMH (cUcTeMaThyeckas) M TpUBHAIbHbIC Ha3BaHUS
BAKHENIINX NMPEIACTABUTEIEU KIIACCOB OPTaHUYECKUX BEILIECTB.

DKCHEPUMEHTAIbHBIE METOJbl M3YyUYEHUS BEIIECTB M HX NPEBPALICHUN:
O3HAKOMJIEHHE C o0pa3llaMd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJITMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOIIOJEHUE U
ONMCAHUE AEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPAIIEHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMW psan. MeraH u 3TaH —
IpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu 3aMelnieHuss U TOpPEHHs), HaXOXKIACHHWE B TPUPOJE, IOJyYeHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIIEH U NPONWIEH —
MPOCTEUIIINE TPEICTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPU3ALINH ), TOJyYeHUE U TPUMEHECHHUE.

Ankaauensl: OytamueH-1,3 um metunOyraauen-1,3: cTpoeHue, BakHEHIINE
XUMUYECKUE CBOICTBA (peakuusi nonumepusanuu). [loaydeHne CHUHTETHYECKOIo
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psill. ALICTUIICH
— MPOCTEUIINM MPEJCTABUTENIb AJKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEakiuu THAPUPOBAHMUS, TaJOTCHUPOBAHUS, THIpPATAIINH,
TOPEHMS] ), OJyYEHUE U TPUMEHEHHUE.

Apensl. benszoin: coctaB, cTpoeHue, QU3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakiuu TaJIOTeHUPOBAHUSI U HUTPOBAHUSA), TOJyYEHUE U MIpUMEHEeHue. 10.1you:
cocmae, cmpoenue, (uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBANHUSl U HUMPOBAHUS), NOAyueHue u npumenenue. TOKCUYHOCTb



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPHUHANICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble UCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbii ra3 U IOINYyTHBIE
He(dTaHble ra3pl. Hedtp m e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), nuponu3. I[Ipomykrsl
nepepaboTku He(TH, UX PUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHe ¢ oOpa3lamMu IUTaCTMAcC, KaydyyKOB UM PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
rajJOreHONpPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyUYE€HUE ITHIIEHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WIN NPOAYKTOB PEAKIUH).

Kuciiopoaconepskamue opranHu4ecKue coeJMHeHusl

[IpenenpHble OOHOATOMHBIE CHUPTBHL. MeETaHON W 3TaHON: CTPOCHHME,
¢usnyeckue U XUMUYECKHE CBOMCTBA (pEaKkIUH C aKTHUBHBIMHU METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHue), IpUMEeHeHue. BoaoponHble CBs3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEaKUus Ha MHOTOAaTOMHBIE cIHUpTHI). JleiicTBuE Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIVIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Genomna. [lpumenenue genona.

Anpperunel U kemownwvl. DPopManplerul, ALETAIBIACTHI:  CTPOEHUE,
¢usnyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOThL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHue U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HKanus  YrieBoJoB  (MOHO-, JHU- H
nosiucaxapubl). ['oko3a — npocTeinii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXJEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHne Kpaxmana u
HeJUT0NI03bl.  DU3MUECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (TUApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHne, HAOJIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3aumMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MTPOYKTOB PEAKIIUH).

A3oTcozeprkale OpraHM4eckue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble Opranuueckue coeauHeHus. Gusnveckue
U XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha mpuMepe INMIKHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku Kkak TNpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUPOJIN3, ICHATYPALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaALICHUI:
HaOJII0/ICHUE U ONKCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYypalus OEIKOB IpU
HarpeBaHUM, LIBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHMU S

OCHOBHbIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4YyKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexXnpeaMeTHBIX CBS3€M IPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KilacCu(UKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: Marepus, DJHEPIrHus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUI ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MYECKUE BETUYMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboToCUHTE3, OMOJIOTHYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBLHOIO NUTaHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEPreTHUecKrue ypOoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DJICKTPOHHAS KOH(PUTYpaIKsl aTOMOB.

[Tepuonuueckuy 3akoH u llepuomnueckas cucreMa XUMMHUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NEPUOANYECKOTO 3aKOHA U Ileproauyeckon CHCTEMBI
xumudeckux sneMeHToB /. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U IEPUOJaM.
3HaYEHHE NEPUONYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XuUMHUYECKas CBsI3b. BuAbl XUMHUYECKOW CBS3H
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBSI3M (OOMEHHBI U JOHOPHO-
aKkienTopHblil). BomgopogaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucneHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKHU.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUH. Homenknatypa
HEOPraHUYECKUX BellecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xummueckas — peakinusa.  Kimaccupukamms — XUMHUECKHMX — peakmuii B
HEOPraHMYECKOM M OpPraHWYeCKON XHWMHHM. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pazfluyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMu4yeckoe paBHoBecue. DakTopbl, BIUSMIOMIKE HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIBHBIE METOJbl W3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cucrema XuUMHYecKux 3aeMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOI0JeHUuEe U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOPA, pEaKIUH HOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUEThl, PACUEThl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxkenne HemeraymoB B Ilepuomuueckont  cucreme
xumuueckux sneMentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®u3nyYecKkue CBOMCTBA HEMETAIIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuMepe
KHCJIOPOJIa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIIUX HEMETAUIOB (TaJlor€HOB, CEPhl, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraisioB B llepuognueckor cucreMe XMMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe guinyueckue cBoricTBa MeTajuioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEMIIUX METAIOB (HATPUM, KaJIMM, KaJbIIHi,
Mar"ui, almoMUHUHI, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoayyeHus MeTayioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IpPEBpaAlICHUI:
U3y4eHUEe KOJJIeKUuu «MeTamisl W CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJICHWEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA AITIOMUHUSA C PAcTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE PEaKIMU Ha KATUOHBI METAJIJIOB).

Pacuérnblie 3anaumn.

Pacuérbl mMacchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYEHHS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEPUANIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

X¥AMHSI W 30pOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENapaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzammss  MeXnpeaMETHBIX  CBsi3ed TpU  HW3yYeHMH  OOmed u
HEOPraHU4ecKorM XuMHM B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oOlIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCupUKalusi, NEepUOJAUYHOCTh, HaOIIOICHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusuka: MaTepus, SHEPTUsi, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  knmeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyPIusi, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJICHHOCTh,  (hapMarieBTUYeCKass  IPOMBINIJIEHHOCTh,  ITPOW3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
0oOy4JaronMMucss MPOTpaMM CpelHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIAHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKON TpPakKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIEHUIO;

HAJIMYUE MOTUBAIIMH K O0yUCHHUIO;

I[eJICHANPaBIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JEATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMHU, MPUCYIIUMHU II€I0CTHOM
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XHUMHS» JAOCTUTAIOTCA B
€AMHCTBE YYEOHOM U BOCHHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COUUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJeaJaMyd POCCHUHCKOr0 TPaKJAaHCKOro OOIEecTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMONO3HAHUs, CaMOPAa3BUTHS M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTHU
00yJarommxcs.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHUPOBAHHOCTh OIbITa I[MO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcst o peajausali NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaKaIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH,
YBaKCHHS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUS O COLMAIbHBIX HOpPMax U NpaBUIAX MEXKIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IpYTUX MIPY aHAJIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHU,

yBOXEHHUA K TMPOIECCY TBOpPUECTBA B 00OJACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUS XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pPe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECa M [O03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULUKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) dpopMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3I0pOBOro U 0Oe30MmacHoro oopasza >KHU3HH,
HEOOXOIMMOCTHA OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUYecKoMy u
IICUXUYECKOMY 370POBBIO;

coONIoIcHUS TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHMUS MOCJIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT'0J1s51, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMpaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOW TPACKTOPUHU
obOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJOTHYECKU IIEIECO00pa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapakKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHWS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOJI0TIOJIb30BAHNS;

AKTUBHOTO HENPUATUS JCUCTBUH, TMPUHOCIIIAX BPEI  OKPYKarOIIEeH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE DKOJOTHUUYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJMYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa NeSITEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI1 COBPEMEHHOMU
UUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U Ba)XXHOM pOJIH B
CO3/IaHUHM HOBOM 0a3bl MaTepHAIIBHOM KYJIBTYPHI, peIICHUH T100abHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro UJieHa
00I1eCcTBa;

€CTECTBCHHO-HAYYHOM TI'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SIBJIICHUI OKPY’KAIOIIEro MUpa U
POUCXOMAIIMX B HEM U3MEHEHU, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIB30BaTh XUMHUYECKHWE 3HAHUSA U1
perieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHHI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENBHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TpeaMeTa «XHUMHUs» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMBbIe A1 (OPMHUPOBAHHMS  MHPOBO33PEHHUS  OOyYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
IIPOIIECC, CHCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, KCcCclie0BaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHEC);

yHUBEpCaAJIbHBIC YUeOHBIC NelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHIIUN 00yYaroIIXcs;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSA M YHUBEpCAJIbHbIC YUEOHbIE
JEUCTBUSA B II03HABATEIBHOW M COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMU  IO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUSIMH.

OBiaaenue YHHBEpPCaJIbHBIMH yueOHBIMH MO3HABATEIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOrHYecKHe AeicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILICHUSA —
BBIICIIATh XAPAKTEPHBIC NPU3HAKM IOHATHM M YCTAaHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUThH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIIOUCHUS,

IMPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETBLHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYeckas (opmylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PENICHUU Y4eOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IN U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJIs1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BIIQJICTh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEJCHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOoOpMaruu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUSI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpPOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMaALIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OIIPENIENIEHHOrO THUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMYy  MpeACTaBICHUS
uHpopmalu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUILbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHSATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

OsgJ1ajieHHe YHHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH el CTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiIH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEHAJIOKEHUS
OTHOCHUTEJILHO BBITOJTHEHUS IPETI0KEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3EHTAIMEil pe3ylbTaTOB MO3HABATEIBHON JESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUUYECKONW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pealu3aluyd y4eOHOro npoekra u (popmMynupoBaTh BBHIBOIbI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IMO3ULMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.

OBgJ1aleHHe YHUBEPCAJbHBIMU PeryISTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NeSTENbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeajaraeéMblii aJroput™m ACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pElIeHHs C Y4YETOM IMOJyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJIM XHMHUU B TO3HAHUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHMUM MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBONOJIATAIOIINE TOHATUS (XMMHYECKHWA DJJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJISIPHBIM O00BEM, YIJIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTUYECKUN PSAZl, TOMOJIOTH, YTIJIEBOAOPOIBI,
KHCIIOPOJI W a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUM U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHUsS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN $A3bIK XWMHUU;, MHPOBO33PEHUYECKHE 3HAHMS,
Je)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTHM XHUMHUYECKUX
SBJICHUM, (DAKTOJIOTMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJB30BAHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOUIME IMOHATUS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJ OPTraHMYECKHX BEUIECTB I WJUIFOCTPAlMU HX
XUMHUYECKOTO Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIEKHOCTh H3YUEHHBIX
OPraHWYECKUX BEHIECTB [0 HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JaBaThb HMM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpHUBUAIBLHbBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, AllETUJICH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHol, (HopManbAeTu]], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh  yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue W XMMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOJb,
JIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Chlpbd  (HE(Th, NPUPOIAHBIM Ta3, Yroib), CHOCOOBI HMX NEPepadOTKu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIU IMPOIYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBICHUHN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCY/IOl U J1Ta0OpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEpPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HAarpeBaHUU, MOJTyUYECHHE
STUJIEHAa W W3Y4YEHHE €ro CBOMCTB, KAa4YeCTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMPaBWJIAMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATh PE3YIbTAThI
XUMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alliuCH YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uH(pOpMAIMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOU
uHopmanuu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKaloIlel MPUPOIHON Cpeibl, 0CO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIci Tokaszatens [[JIK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO BO3IACHUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroNIUuXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOIIass M HeopraHUYecKas
XUMUS» OTPa)karoT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHHS] W KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATUA (XUMUYECKUU DIJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsI CBS3b
(KOBaJIeHTHAsI, MOHHAS, METAITMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHWYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAS JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPALICHHUS SHEPTHU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEXKAIIUE B OCHOBE INOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IEITEIHHOCTH YEIIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJHKY IS
coctaBieHusi (HOpPMYyJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyo HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUeCcKasi, BOJAOPOJIHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJJIbl, OKCHbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI EPUOIUYECKOr0 3aKoHa /.
N. MeHnneneeBa v IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckon cucreMsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEAUHEHUM
o nepuoaam u rpynnam lleproanyueckon cuctemMbl XuMHYECKUX deMeHToB []. H.
Meneneena;

c(OPMHUPOBAHHOCTh YMEHHMM  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 00OpaTHUMOCTU
peaKkIMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATH YPaBHEHHUS PEaKUUil pazTU4HbIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB pPa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

cOPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OajaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aenctsus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTh NPEJICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKUCICHHSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpY XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIUIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BAHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKyKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIbITOB;

c(OpMUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jioKeHHUE MEepPOKCHUIAa BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENeHUEe Cpelbl PpPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
MHIMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad IO
TeMaM «Metame» U «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TpU OOpAIllEeHUHU C BEUIECTBAMH U JJa0OPAaTOPHBIM 000PYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO 3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOJBI HA OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaEMYyK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens [IJIK, mosicHATs Ha mnpuMepax CcrmocoObl YMEHBIICHUS U
pPEAOTBPAIICHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KoanuecTBo yacos DJIeKTPOHHbIE
) (undposbie)
n/ HaumeHnoBaHue pa3aesioB M TeM NPOrpaMMBbl KoHTpOoJbHBI IMpakTuyecku
Bcero o0pa3oBaTe/ibHbIE
n e padoThlI e padoThbl
pecypcsbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYeCKUX coenHeHui A. M. 3
byrtneposa
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJTKAHBI 2
29 HenpenenbsHble yriieBogOpOIbI: AJIKEHBI, 6 1
' aJIKaJIUEHbI, ATKUHbI
2.3 ApoMaTH4eCcKHe YriaeBO0POIbI 2
24 [IpupoaHbIEe HICTOYHUKH YIIIEBOAOPOJIOB U UX 3 1
' nepepaboTKa
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckne coeJuHeHUs
3.1 Cnuptsl. Oenon 3
39 Anwpaerunpl. KapOoHoBbIe KUCTOTHL. CI0XKHBIC 7 1
' 3¢pupbI
3.3 VYrineBoanl 3 2




Uroro no pazaeny 13
Pasnen 4. A3oTconepxkaiine opraHudeckne coeJMHeHus1

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Uroro no pazaeny 3
Paspnen 5. BeicOKoOMOJIeKY ISIpHbIE COCTHHEHUS

5.1 [Inactmaccel. Kayuyku. Boigokna 2
Uroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34




11 KITACC

N KoJsnyecTBO 4acoB DJIeKTPOHHbIE
- HaumeHoBaHue pa3ieioB U TeEM (undgposBbie)
n/ KouTpoabHbI IIpakTHyeckn
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
n e padoThI e padoThbl
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenne atoMoB. [lepuonnyeckuil 3aK0H U
1.1 [Iepronnueckas cucTeMa XUMHUYECKHUX 3
anemeHToB /I. 1. Menaeneesa
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIICCTB
1.3 XHWMHYECKUE PEAKLIUN 1 1
Hroro no paszneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Merauibl 1
2.2 HemeTannst 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEILIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbl

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHuYeCKON XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE

Teopus crpoeHus
OPTraHUYECKUX COCTUHEHUH A.
M. bytiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

IIpencraBnenue o
KJIaccu(pUKauy OpraHMYeCKUX
BemecTB. HoMenknarypa
(cucremaTudeckas) u
TPUBHAJIbHbIE HA3BaHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — NpoCTeNILIe
MPEACTaBUTENN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTWJIEH U IPONUIIEH —
pocTeiire npeacTaBuTeNn




AJIKCHOB

[IpaxTuyeckas padora Ne 1.
«ITomyuenue sTuneHa u
W3Y4YEHUE €r0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
metunoytaauen-1,3. [Monyuenue
CHHTETUYECKOT0 KayuyKa 1
pe3UHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI
psn. AueTuieH — npocTermuni
IPEJICTAaBUTEND aJTKUHOB

11

Brpruncnenus no ypaBHeHUIO
XUMHYECKON peaKkuuu

12

ApeHbl: O€H30J1 ¥ TOTYOIL.
ToKCHYHOCTH apeHOB

13

I'eneTnueckas cBA3b
YIJIEBOJAOPOJIOB,
MIPUHAJICKAIIUX K Pa3TUIHBIM
KJaccaMm

14

[IpupoHbIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOAHBIN a3
U MOIyTHbIE HE(TAHBIE Ta3bl,
He(QTb U IPOYKTHI €€
nepepadoTKu

15

[IpupoiHBIE HICTOYHUKHU
YTIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOMyTHBIE HE(TAHBIE Ta3bl,




He(Th U MPOJTYKTHI €€
nepepaboTKu

16

KonTtponsHast pabora o
pazneny «YTIeBOIOpPOIbD)

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTBI: MCTAHOJI U 3TAHOJI.
Bonopoanas cBsi3b

18

MHoroaTtoMHbIe CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPHUH

19

DEeHO: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMHUIECKHe
CBOICTBa, MPUMEHEHHE

20

Anpaeruapl: GopManbaeTu u
aneranbaerng. AeTod

21

OnHOOCHOBHBIE NpEAEIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHas U YKCyCHas

22

[IpaxTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CTeapI/IHOBaSI U OJICMHOBAs
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIUX Kap6OHOBBIX KHUCJIOT

24

MpEU1a Kak COJIy BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEeE AEeHICTBUE

25

CnoxHbIe (pHUpHI Kak
TIPOM3BOJIHBIC KAPOOHOBBIX




KUCJOT. ['Mapoin3 CI0KHBIX
3¢hupoB

26

XKupsr: runponus, npuMeHeHue,
OuooruuecKas poiib KHUpPOB

27

YrneBodsl: COCTaB,
knaccudukanus. Baxueiinme
MPEICTAaBUTENH: TIIFOKO03a,
dbpykTo3a, caxaposa

28

Kpaxmain u nemronosa kak
IIPUPOJHBIE ITOTUMEPBI

29

KonrtposbHas pabora no
paszneny
«Kucnopoaconepxkamue
OpPraHUYeCKHUEe COSAUHEHUS/
Bcepoccniickas npoBepoyHas
paborta

30

OOm1ast XxapakTepuCcTUKa
a30TCOACPIKAIIUX OPTaHUIECKUX
coenunenuii / Beepoccuiickas
npoBepoyHas pabora

31

AMMHBI: METUJIAMHUH W aHHJIMH

32

AMWHOKHCIIOTHI KaK
aMmdoTepHbIe OpraHUYECKHe
COEIMHEHMS, NX OMOJIOTHYECKOE
3HaueHue. [lentuapl. beaku kak
MPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS




OCHOBHEBIE TIOHITHS XUMUH

33 BBICOKOMOJICKYJISIPHBIX 1
COECIUHEHUN
OCHOBHBIE METO/IbI CHHTE3a

14 BBICOKOMOJICKYJISIPHBIX 1

coequHeHui. I1macTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKkue
padoThI

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
mudpoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUAM DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpAIHS aTOMOB

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucTeMa XUMHUYECKHUX
anemenToB /I. 1. Menneneena, ux
CBSI3b C COBPEMEHHOU TEOpHUEN
CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX DJIEMECHTOB U UX
COEIMHEHUH 10 IPYIIIaM U IEPUOIAM.
3HavYeHHE MMEPUOANIECCKOTO 3aKOHA U
CHCTEMbI XUMHUYECKHX 3JieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

Crtpoenue BemiecTBa. XuMHUUYECKast
CBA3b, ee BUbBI; MEXaHU3MbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas cBsizb

BanenTHOCTS.
DIeKTPOOTpULIATeTIbHOCTh. CTENeHb
OoKHcCIIeHUs. BerecTra MOJIEKYJISIPHOTO
Y HEMOJICKYJISIPHOTO CTPOECHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.




VcTHHHBIE ¥ KOJUTOMIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPTaHNUYCCKUX COGHHHGHHﬁ.
I'eneTnyeckas cBA3b HCOPraHN4YCCKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMHUuecKkux peakui
B HEOPTaHWYECKOW U OpPraHUYECKON
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEUICCTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHNS] SHEPTUU TIPU
XMMHYECKHUX PEaKIMAX

CxkopocTts peakuuu. OOpaTumbIe
peakiyn. XHMHYECKOe paBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

11

SHGKTPOJII/ITI/I‘IGCKE[H Jucconuanus.
[ToHsATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu nonHoro
obmena. ['uaponn3 opraHuYecKux u
HEOPTraHNYCCKUX BEIICCTB

12

OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHEIE
peakuuu. [lonsatue o6 anexTponause
pacIuIaBoB U pacTBOPOB COJEH

13

KontponbHas pabota no pasaeny
«Teopernyeckne OCHOBBI XUMHH»

14

MeTaJ'IJ'ILI, HX ITOJIOKCHHC B




[Tepuoanyueckoil cucTeMe XMMUYECKUX
snemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOSHHSI AaTOMOB.
O6mue dpuznyeckre cBOCTBa
METaJLIOB

15

CruiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH P
HaIpsKEHUN METaJIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, aIIOMUHUN) U UX COCAMHCHUI

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U
HUX COeIUHEHUN

18

XuMHYeCKHE CBOMCTBA IIMHKA, JKeJle3a
1 UX COCTMHEHUN

19

[Ipaktuueckas pabora Ne 2. "Pemienue
SKCHEPUMEHTAJIbHBIX 3314 110 TEME
«Metamnpi»"

20

HeMmeTamisl, X monoXKeHHUE B
[Tepronuueckoit cucteMe XMMUYECKUX
aneMmenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

®u3nuecKue CBOMCTBAa HEMETAIOB.
ANnoTpOnNs HEMETAIJIOB (Ha IpUMeEpe
KHCII0po/a, cepsl, pocdopa u
yriepoja)

22

XnMHYecKHe CBOMCTBA TaJOreHOB,
CephI U UX COCTMHCHUM




23

XnMH4YecKre CBOMCTBA a30Ta,
dbocdopa 1 Ux COeTUHECHUIA

24

XUMHUYECKUE CBOMCTBA yIJIEpO/a,
KpPEMHHA U UX COGI[I/IHGHI/Iﬁ

25

[IpumeHeHne BaXHEUIINX HEMETAIIOB
U UX COENMHEHNN

26

O00011eHrEe U CUCTEMAaTU3ALIHS
3HaHu# 1Mo TeMe «HeMeTamibsly.
Brruucnenust no ypaBHeHUSIM
XUMHYECKHUX PEaKUUi U
TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Permenue
SKCHEPUMEHTANIbHBIX 33]1a4 110 TEME
"Hemertanmsi"»

28

KoHTponbHas pabota 1o Temam
«Metaniney u «HemeTramisn)

29

Heopranunueckue u opranuyeckue
kucnotsl. Heoprannueckue u
OpraHUYeCKHEe OCHOBAHUS

30

AmpoTepHbIe HEOPraHUIECKHUE U
OpraHUYECKHUE COCAUHEHUS.
['eHeTHYeCKas CBSA3b HEOPraHUYECKUX
U OPraHUYECKUX BELIECTB

31

Pouns xuMuu B o0ecrieueHnn
9KOJIOTUYECKOH, YHEPTeTUIECKOM 1
MUIIeBONH 0€30MacHOCTH, Pa3BUTUN
MeTUIHHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX




IMpUHOUIIAX IMPOMBIIIJICHHOT'O
IMOJIy4YCHUA BaKHEHUIITNX BCIIICCTB

13 YenoBek B MUpE BEMIECTB U
MaTepHuasoB

34 XuMHA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KJIACC

Kon
npose
paem IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
oro o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero oopa3oBaHus
pe3ya
bTaTa

1 TeOpeTI/I‘{eCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHUHU

ChopMHUpOBaHHOCTh  TPEJACTABICHUNA O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHbl MHpA, POJIM XHMHUHM B I[IO3HAHUM SIBJICHUU
L1 npuponbl, B (HOPMHUPOBAHMM MBIIJICHUS U KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOJMMOM JUIS pPEHICHHUS MPaKTHICCKHX
3alad U 9KOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO H

IPUPOJIHOI cpere

Brnanenne — cucreMoM = XMMHMYECKMX ~— 3HAaHUM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAr Al e MOHATHUSA (Monexyna, BAJICHTHOCTb,
JNEKTPOOTPUIATENILHOCTh, CTENEeHb OKUCICHHS, XUMHYEcKas CBs3b, MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIM 00BEM, YIJIEPOAHBIA CKeleT, (DyHKIMOHAIbHAs
rpynmna, pagukaig, H30MEpHs, H30MEphbl, TOMOJOTHYECKHH psii, TOMOJOTH,
YTIEBOIOPOAbI, KUCIOPOJ- M a30TCoAepkallue COeIWHEHUs, OHOJIOTHYeCKH
1.2 aKTHBHBIC BemIiecTBa (YIJIEBOIBI, JKHUpBI, O€JIKH), MOHOMEp, TOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU M 3aKOHBI
(Teopusi XMMHMYECKOTO CTpPOEHHsI opraHmdeckux BemecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMUYECKHUN S3bIK XUMUH, (PAKTOIOTHUECKUE CBEICHUS O
CBOIICTBax, cocTaBe, MOJYYEHUH M O€30IaCHOM HCIOJIb30BAaHUU BaKHEMIIUX
HEOPraHMYECKUX ¥ OPraHWYEeCKHX BEMIECTB B OBITY H MNPAaKTUYECKOH

ACATCIIBHOCTH 4YCJIOBCKA

ChopMupOBaHHOCTh YMEHHUI BBISIBIISATh XapaKTEpHbIE TNPU3HAKU TOHITHUH,
1.3 YCTaHABIUBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHS IIPH

OIIMCAaHUHU COCTaBa, CTPOCHUA U npeBpameHHﬁ OpPraHU4YCCKHUX COC,I[I/IHCHI/Iﬁ

c(OpPMUPOBAHHOCTh YMEHHUU HCIIOJIIb30BaTh XWUMHUYECKYH) CHUMBOIUKY JUIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOIN)
1.4 dbopMyn OpraHMYeCKMX BEIIECTB W YPaBHCHUM XHMHYECKUX PEAKIUH,
M3rOTaBIMBATh MOJIEIN MOJIEKYJl OPTaHMYECKUX BEIIECTB YISl UJUTFOCTPAIUU UX

XUMHYCCKOI'0 U IPOCTPAHCTBECHHOTO CTPOCHUSA




1.5

ChopMHUpPOBAaHHOCT, YMEHHUHN YCTAHABIHMBATH MPUHAIJICKHOCTh HW3YYCHHBIX
OpPraHMYECKUX BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K ONpEeAENEHHOMY KJaccy
(rpymme) coeauHeHHUU  (YTJIEBOAOPOIBI, KHUCIOPOJA M a30TCOAEpIKaIIHe
COEIMHEHUS, BBICOKOMOJIEKYIIIPHbIE COEIWHEHUS), MaBaTh MM Ha3BaHUS IIO

cucremarnueckoit Homenkiatype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUSI OIpeNeisTh BHUIbl XHMHUYECKOH CBA3M B

OpPraHMYECKUX COEAMHEHUSX (OAMHAPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTb YMEHHUSI NPUMEHSTH: TOJO0XKEHUS TEOPHUH CTPOEHUS
oprannueckux BemiectB A.M. bytinepoBa 11 0OBSICHEHHS 3aBUCHMOCTH
CBOMCTB BELIECTB OT HMX COCTaBa M CTPOCHHs; 3aKOH COXPAHEHHUS MAaCChl

BCIICCTB

VYraeBonopoasl. Kucnopoaconepxaiie ©u a30TCOACPIKAIIUNEC OPraHUYECKUE

COCAMHCHUA. BBICOKOMOJICKyJIHpHBIe COCOUHCHUA

2.1

CdopMUpoOBaHHOCTh YMEHHI MPHBOIUTH TPUBUAIBHBIC HA3BAHUS OTICIBHBIX
OPTraHMYECKUX BEIIECTB (PTHJICH, MPOINWJICH, AaleTUIeH, ATHJICHTIUKOb,
rauepud, Qenon, Qopmanpaerun, ameTagbAeTHA, MYypaBbHHAs KHUCIOTA,
YKCyCHasi KHCJIOTa, OJICMHOBAs KHCIJIOTa, CTEAPUHOBAas KHCIIOTa, IUIFOKO34,

GpyKTO3a, Kpaxmal, IeUII0I03a, TITUIIKH )

2.2

CdopMHUpOBAaHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3UICCKUE
U XUMHUYECKHE CBOMCTBA TUIHNYHBIX Hpel[CTaBI/ITeHeﬁ Pa3jIMYHbIX KJIACCOB
OpPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMUIIEH, alleTHIIeH, OyTaueH-
1,3, metrniOyTaauen-1,3, 6€H30/1, METaHOJ, ATAHOJ, STHJICHTJIMKOJIb, TJIUIICPHH,
(1)€HOJ'I, afeTaJIbACTH, MypaBbUHAA U YKCYCHasd KHCJIOTBI, I'NIFOKO3a, Kpaxmal,

[CJUII0JI03a, AMUHOYKCYCHAsA KI/ICHOTa)

23

ChopMupOBaHHOCTh YMEHHS WITIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY
TUNAYHBIMU TIPEICTABUTEIIIMU PA3JIMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB

YpaBHCHUAMU COOTBCTCTBYIOIIUX XHMUUCCKHUX peaxunﬁ C HCIIOJIb30BAHHUECM

CTPYKTYPHBIX (hopmy

24

CdopMHUpOBaHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOYHUKU YIIIEBOJAOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIA Ta3, Yyrojib), CIOCOOBI WX TEPEepadOTKH U

NPaKTUYECKOE MPUMEHEHHE MTPOAYKTOB IepepadboTKu

XUMHS U KU3Hb. PacyéThl

3.1

CdopMHUpOBAaHHOCTH YMEHUN BIAJACTh CUCTEMOMN 3HAHUK 00 OCHOBHBIX METO/axX
HAay4YHOr'o IIO3HAaHMA, HCIIOJbB3YCMbIX B XHMHUHW IPU H3YUCHHH BCUICCTB U
XUMUYECKUX SIBIICHUI (HabOiroieHHE, A3MEpEHUE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE ), UCIIOJIb30BATh CUCTEMHbIC XUMUYECKHE 3HAHUS ISl IPUHSITUS

peHIeHPIfI B KOHKPCTHBIX JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCIICCTBAMHU U




X IPUMCHCHUCM

3.2

ChopMupoBaHHOCTh YMEHHWH COOJIO/ATh MpaBHJIA IMOJB30BAHHUS XMUMHUYECKOH
MoCy/IoM U JTabopaToOpHBIM 00OPYIOBaHHEM, a TaK)Ke IpaBUja OOpAIIECHUS C
BCIICCTBAMH B COOTBETCTBUH C HHCTPYKIUAMHU IO BBIIIOJITHCHUTIO na60paT0pHHx

XHUMHUYCCKUX OIIBITOB

3.3

ChopMHUpOBAaHHOCTh yMEHHM IJIAHUPOBATH M BBINOJHATH XUMHYECKHIA
SKCHEPUMEHT (TPEeBpAIllEHUs] OpPraHWYECKUX BEIIECTB IpU HArpeBaHUH,
MOJIy4YeHUE OSTUJIEHA M W3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pPEAKLIUU
OpTraHWYECKUX BEIIECTB, JACHATypalus OEJIKOB TpPH HarpeBaHWH, I[BETHHIC
peakuuu OENKOB) B COOTBETCTBUHU C INMPaBWIAMH TEXHUKH O€30MACHOCTH IMPHU
oOpallieHnu ¢ BemiecTBaMH M JabOpaTOpHBIM 000PYIOBaHHEM; MPEICTABISATH
pe3ynbTaTthl XMMHUYECKOrO »JSKCIepuMeHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIINX peaKiuid u (OpMYIUPOBATh BBHIBOJBI HAa OCHOBE 3THX

pe3ysbTaToB

34

ChopMHUpPOBAaHHOCTP YMEHHH TMPOBOJUTH BBIYUCICHHS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WJIA MPOYKTa
pEeaKiuu MO HM3BECTHBIM Macce, 00bEMY, KOIWYECTBY OMHOTO M3 HCXOIHBIX

BEIIECTB UJIU MPOAYKTOB PEaAKIINN)

3.5

ChopMUpOBaHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMaIMIO, MOJIy4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (CpeIcTBa MacCOBOM

uHpopMaluu, cetb UHTEpHET u 1pyrue)

3.6

CdopMHUpOBaHHOCTH YMEHUH co0mr0aaTh npaBuia JKOJIOTHYECKU
1eJ1€co00pa3HOro TMOBENEHUS B OBITY W TPYJOBOW JEATENbHOCTH B LEJAX
COXpAHEHHUs CBOETO 3JJ0POBbS U OKpY KaloUIeH MPUPOIHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICUCTBUS HA >KUBBIE OPTaHU3MBI ONPEACNEHHBIX OPTaHUYECKUX
BEIIECTB, TMOHUMAas cMbica mokasarens IIJIK (mpeaenbHO momycTumoin
KOHIIGHTPAllMM), TOSCHATh Ha TMpPHMEpPax CIOCOOBl  YMEHBIICHHS U

MpeaoTBpalICHUA UX BPEAHOTO BOSIICP'ICTBHSI Ha OpraHu3M 4CJIOBCKaA

11 KIIACC

Kon
npoBe
psieM
oro
pe3yJa
bTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus




TeopeTnueckne OCHOBBI XUMUHU

1.1

Bnanenune CHUCTEMOM XAMUYECKUX 3HAHUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUW SJIEMEHT, arToM, 3JIEKTPOHHAs
obonouka aroma, s-, p-, d-DNEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYyJa,
BAJICHTHOCTB, JIEKTPOOTPULATENIBHOCTD, CTENIEHb OKUCIICHUS], XUMUYECKas CBSA3b,
MOJIb, MOJISIDHAs Macca, MOJSIPHBIA OO0BEM, KpHUCTAIIMYECKas peIIETKa, THUIIBI
XUMHUYECKMX  peakiuil  (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,  DJK30- U
SHIOTEPMHUUYECKUE, pEaKIU HMOHHOTO OOMEHa), pacTBOp, DICKTPOIUTHI,
HEIJIEKTPOJIUTHI, 3IEKTPOJINTUYECKAS JUcconuanus, OKHCIIUTEND,
BOCCTAaHOBUTENb, CKOPOCTh XHMHYECKOW DPEAKIIMH, XUMHUYECKOE PaBHOBECHE);
TEOPUH U 3aKOHBI (TEOPHs SJIEKTPOIUTHUUECKON nucconmanuu, [lepuoanueckuii
3akon J[.MI. MeHneneeBa, 3aKOH COXPaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (DaKTOJIOTHUYECKHE CBEICHUS O CBOMCTBAX, COCTABE,
MOJIy4deHHH MW O€30MacHOM HCIOJb30BAHUM BAXHEHIIUX HEOPraHUYECKUX

BEILIECTB B OBITY U MPAKTUYECKON JCATETHLHOCTH YEJIOBEKA

1.2

CdopmMupoBaHHOCTh YMEHUI BBISIBIIATH XapaKTEpPHbIE MPU3HAKU U B3aUMOCBS3b
WU3YYEHHBIX MOHATHUM, IPUMEHATH COOTBETCTBYIOLIME IOHATHS IIPU ONUCAHUU
CTPOEHHs U CBOMCTB HEOPraHMYECKUX BEIIECTB U UX IPEBPALLECHUN; BBIABIATH
B3aMMOCBSA3b XMMHWYECKUX 3HAHUHU C MOHATUSAMHU U IPEACTaBICHUAMM IPYTUX

C€CTCCTBCHHOHAYYHBIX IIPEAMCTOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMH METOJAaMH HAY4YHOI'O IMO3HAHUSA BEIICCTB U XMMHNYECCKUX

SABJICHUN (HaOII0/IeHNE, N3MEPEHUE, YKCTIEPUMEHT, MOICIIUPOBAHNE)

1.4

CdopmMupoBaHHOCTh YMEHHI OINpenessTh BAJICHTHOCTb M CTENEHb OKUCICHUS
XUMUYECKHUX JIEMEHTOB B COCIMHEHHUAX PA3JIMYHOTO COCTaBa, BUJl XUMHUECKOU
CBsI3U (KOBaJEHTHAsi, MOHHAs, METAJNIMYECKas, BOJOPOAHAs) B COEIUHEHHUSX,
TUN  KPUCTAJUTMUECKOM  pPEImETKM  KOHKPETHOrO  BellecTBa  (aTomHas,

MOJIEKYJIsSIpHAsi, HOHHAs, METaJUIMYecKas)

1.5

ChopMupoBaHHOCTb YMEHHI OMpPEAETATh XapaKkTep cpelibl B BOJHBIX paCTBOPAX

HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

CdopmupoBaHHOCTh yMEHHs KJIacCU(DUIMPOBATH XUMHYECKHE pEaKUUuu TI0
Pa3IUYHBIM MpU3HAKaM (YUCITY U COCTAaBy PEarupyroLIUMX BELIECTB, TEINIOBOMY
3¢ deKTy peaknuu, N3MEHEHHIO CTETICHEH OKMCIICHUS JIEMEHTOB, 00paTUMOCTH

peaKIiy, y4acTUIO KaTaJln3aTopa)

1.7

ChopMUpOBaHHOCTh yMEHHUI COCTaBIATH YPAaBHEHUS PEAKIMA pPa3THIHBIX
TUIOB, TIOJIHBIE M COKpAaIIEHHBIE YPAaBHEHUS pEakIMii HOHHOrO OOMEHa,

YUuThiBaA yCIIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA

1.8

ChopMupoBaHHOCTH ~ YMEHHH  NHPOBOJUTH  pEaKUUH, I[OATBEP)KIAIOIINE




KaueCTBECHHBIM COCTaB PA3IMYHBIX HCOPraHWYCCKHUX BCHICCTB, pPaCIIO3HABaTb
OIIBITHBIM HyTéM HWOHBI, MNPUCYTCTBYIOLINEC B BOIOHBIX pacTBOpax

HCOPTaHNYCCKUX BCIICCTB

1.9

ChopMupoOBaHHOCTE  YMEHHH  pacKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAaKUUKA TOCPEACTBOM COCTABJIEHUSA JIIEKTPOHHOTO

OayraHca dTUX peaKIui

1.10

CdopmMupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM

peakuuu OT pa3IuYHbIX (aKTOPOB

C(I)OpMPIpOBaHHOCTL yMCHI/Iﬁ OOBICHATH XapaKkTep CMCUHICHUA XUMHUYCCKOI'O

paBHOBECHS B 3aBUCMMOCTHU OT BHelTHero Bo3zaeiicTBus (mpunuui Jle [llarense)

O6ma;1 W HCOPraHU4YCCKasd XUMUS

2.1

CdopmupoBaHHOCTH YMEHUI pacKkpbiBaTh cMbich [lepuoanyeckoro 3akona JI.1.
MenzeneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO

U IPOTHOCTHYECKYIO (DyHKLIUU

2.2

ChopMHUpPOBAaHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOSHHUE aTOMOB
XUMUYECKHUX AeMeHTOB 1—4 mepuoaos Ileproaudyeckoit CUCTEMBI XUMHUECKHX
anementoB [I.MI. MenzeneeBa, HMCIONb3ysl MOHATUS «S-, p-, d-3IIEKTPOHHBIE
opOUTaNM»,  «IHEPreTUYECKUE  YPOBHU», OOBACHATH  3aKOHOMEPHOCTH
M3MEHEHMSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M UX COCAUHEHMM MO mepuojaM u

rpymnmaMm [Ieproandeckoit cuctemMsl XuMu4deckux ieMeHToB [ M. Menneneesa
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ChopMHUpPOBAaHHOCT, ~ yMEHUW  XapakTepu3oBaTh  (OMHUCHIBATH)  oOmIue
XUMHYECKHE CBOMCTBA HCOPTraHNMYCCKUX BCIICCTB Pa3IMYHBIX KJIACCOB,
MMOATBECPKAATh CYIICCTBOBAHUC TE€HETUYECKOU CBS3U MCKAY HCOPraHNICCKUMU

BCIICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopmMupoBaHHOCTB YMEHUU YCTaHABIINBATh IIPUHA]JIEKHOCTD
HEOPraHMYECKUX BEIECTB M0 UX COCTaBYy K OINpeleN€HHOMY Kiaccy (rpymne)
COEJMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U HEMETaJlIbl, OKCH/Ibl, OCHOBAHUS,

KUCJIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIN)

2.5

ChopMupoBaHHOCTb YMEHHUI HCIOJb30BATH XUMHUYECKYI0 CUMBOJMKY JJIs
cocTaBieHUs (GOPMYJT BEIIECTB M ypaBHEHWH XHUMHYECKHX PEaKIUH,
cucremarnueckyro HomeHkinarypy (IUPAC) wu TpuBnanbHble Ha3BaHUSA
OT/ENIbHBIX HEOPraHMUECKUX BEIECTB (yrapHbli ra3, yriaekucislii ra3, aMMHak,

raméHasi U3BeCTb, HerauéHasi U3BECTh, IUTHEBAS COJIa, TUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCTh  yMEHHMH  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHAYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOJITBEPKJIATh CYIIECTBOBAHME ICHETHUCCKON CBS3M MEXKIY HEOPTraHMYCCKHMH

BC€IICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ




2.7

ChopMHUpPOBAaHHOCT, yMEHUW IUJIAHUPOBATh W BBITIOJHATH XHUMHYECKUN
IKCIEPUMEHT (pa3/iokKeHHE MEPOKCUAA BOJIOPOIa B IPUCYTCTBUM KaTalu3aTopa,
ONPEAEIIEHUE CpENbl pPAaCTBOPOB BEIIECTB C IOMOUIBIO YHUBEPCAIBHOTO
UHAMKATOpa, BIMSHUE PA3NUYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOU
peaKIy, peakiuy HOHHOTO OOMEHa, KauyeCTBEHHBIE pEaKIuu Ha Ccyibdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KATHOH  aMMOHWS,  pCIICHHE
JKCIIEPUMEHTANBHBIX 3aJady 1o TeMaM «Mertamney u «Hemeramib») B
COOTBETCTBUU C TMpaBWJIaMH TEXHUKH O€30MACHOCTH MpU OOpaIleHuu ¢
BEIIECTBAMH U J1a0OPATOPHBIM O0OPYAOBAHHEM; TPEICTABISATH PE3yJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (pOpMe 3alucu YpaBHEHHI COOTBETCTBYIOIIUX

pCaKHI/Iﬁ n (I)OpMYJ'II/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PE3YyJIbTATOB

2.8

CdopMupoBaHHOCTh YMEHHU COONIOAATH MpPaBHJIA TOJIH30BAHUS XUMUYCCKOM
NocyZol M J1abopaTOPHBIM OOOPYNOBAaHUEM, a TAKXKE MpaBWiIa OOpalIeHUs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BBHITOJHEHUIO TaOOPATOPHBIX

XUMHWYECKUX OIIBITOB

2.9

ChopMUpOBaHHOCTh yYMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JIeKAIINEe B OCHOBE MPOMBIIICHHOTO TOJIYYSHHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke cPOPMUPOBAHHOCTH MPEJCTABICHUNH 00 OOIIMX HAYUYHBIX MPUHIUIAX H

OKOJIOTHYCCKHX HpO6HCMaX XUMHYCCKOI'O IMMPONU3BOACTBA

XUMUS U KU3Hb. PacyéThl

3.1

ChopMUpOBAaHHOCTh  TPEJACTABICHUNA O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, POJIM XHMHHM B IIO3HAHWM SIBICHUU
npuponbl, B (HOPMHUPOBAHWHM MBIIIICHUS H  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOJMMOM Ul pelIeHHUs MPaKTHYeCKHX
3a/lad U JKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO H

MIPUPOJTHON cperie

3.2

ChopMupOBaHHOCTb YMEHHH KPUTHYECKM AaHAJIM3UPOBATh XUMHUYECKYIO
UHPOPMALIMIO, TOIY4aeMyl0 M3 pa3HBIX HCTOYHUKOB (CpElICTBa MacCOBOM

KOMMYHHKAINH, ceTh IHTepHeT u npyrue)
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CdopmupoBaHHOCTH YMEHHUU co0roaaTh MpaBuUja  JKOJOTHYECKH
1es1iecoo0pa3Horo MoBEACHHS B OBITY M TPYJOBOH JEATEIBHOCTH B LENAX

COXPAHEHUS CBOETO 3JI0POBbS U OKPY>KAIOIIEH MPUPOTHON CPEBI
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Oco3HaBaTh OINACHOCTh BO3JIEHMCTBHS HA JKUBBIE OpPraHU3MBbI ONPEIEIEHHBIX
BEIECTB, MOHUMAsi cMbIch Tokazatens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBIIEHUA W MNPEIOTBPALICHUS HMX BPEIHOIO BO3JCUCTBHUS HAa OpPraHU3M

YCJIOBCKA




3.5

ChopMHUpPOBAaHHOCTh yMEHUW TMPOBOJAWUTH BBIYHUCICHUS C HCIOJb30BaHUEM
MOHSTHUSL «MACCOBasi JIOJIS BEIIECTBA B pacTBOpE», 00ObEMHBIX OTHOILICHUN Ta30B
PU XUMUYECKHUX PEAKIIHIX, MacChl BEIIECTBA WU 00bEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIIMH
BEIIECTB, TEIUIOBOTO 3(PQeKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChl

BCIICCTB, MMPEBPAILLICHUA U COXPAHCHUA SHCPIrUun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckue OCHOBbI OPTraHUYECKOW XUMHUH

1.1

[Ipenmer opranuyeckoil XUMuHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaioB. Te€opusi CTPOCHHSI OPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CrpykrypHble (opMynbl OpraHMYecKHX BellecTB. ['oMosorus, wu3oMepHs.
XuMHYecKasl CBS3b B OPraHUYECKUX COCIUHEHUAX — OJUHApHBIE U KpaTHbIE

CBA3U. Hpe,I[CTaBJIeHI/Ie 0 I(J'IaCCI/I(I)I/IKaI_II/II/I OpTraHU4YC€CKUX BCIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHHUH (cucTeMaThueckasi) U TPUBUAIbHBIE

Ha3BaHUS Ba)KHEHIIINX HpeﬂCTaBHTCHeﬁ KJIaCCOB OPIraHUYCCKUX BCHICCTB

Yri1eBOIOpOBI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTHYECKU psifl. MeTaH U 3TaH — npocTeilimne
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHEe U XUMHUYECKHUE CBOHCTBa (peakuuu

3aMeIEHUs U TOPEHUs ), HaX0XACHNUE B IPUPOJIe, MOTyUYEHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHHA psAd. DTWUICH M TPONWICH —
MpoCTeiIINe NpPeICTaBUTENN AalIKeHOB: (HU3MYECKHe U XUMHUYECKHE CBOMCTBA
(peakuuu THUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIMU, OKUCIEHUS U

HOJII/IMepI/IBaI_[I/II/I), MOJIYy4YCHHUC U TPUMCHCHUC
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Anxanuensl: Oyrtamuen-1,3 u MetwnOyraaueH-1,3: cTpoeHue, BaKHEHIIHNE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). Ilomyuyenne cuHTETHUECKOTO

Kay4dyKa U pC3HUHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTUYECKUN psil. ALETHICH —
NPOCTEHIIMK TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUue u
XUMHUYECKHE CBOWMCTBA (peakluy TUAPUPOBAHNUS, TaJOr€HUPOBAHUS, THIpaTalluH,

TOpPEHMSI ), IOJyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUeckMe M XUMHUYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS ), TIOJyYEHUE U IpUMEHEeHue. Tomyor:
COCTaB, CTpoeHHe, (u3MYecKkMe M XUMHYECKHEe CBOMCTBa  (peakuuu
raJJOTeHUPOBAaHUSI M HUTPOBAaHMA), IMOJy4eHHE WU HpHUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTmuyeckas CBSI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM KJlaccam

2.6

[IpupoaHble HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil a3 1 nonyTHbIE HEPTIHBIE
ra3el. Hedth u €€ mpoucxoxaeHue. CrocoObl mepepaboTKu He(TH: MEeperoHKa,

KPEKUHI (TepMHUYECKHUH, KaTtanuTudeckuit), nuposus. IlpoaykTsl mepepaboTku




He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObiTy. KameHHBIH yroiab u

IIPOAYKTHI €T0 MepepadoTKu

Kucnoponconep:xaiiue opraHn4ecKkue COeqMHEHUS

3.1

[IpenenbHBIC OTHOATOMHBIC CHUPTHL. METaHOM U ATAHOJ: CTpOeHUE, PU3NIECKUE
H XHUMHAYECKHE CBOMCTBa  (peakiuu c aKTUBHBIMH MeTaJJIaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHUE), MpPUMEHEHHE. BoJOpOoJHBIE CBS3U MEXKIY
MOJIEKYyJIaMH CIUPTOB. JlelicTBME METaHOJa W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOTr0aTOMHBIE CIIUPTHI. DTUIICHTIIUKOIb U TIHUIEPUH: CTPOCHHE, (PU3UIECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHUCTBHME CO  IIEJIOYHBIMH  METaJIaMH,
KaueCTBEHHasl peakiusi Ha MHOIOAaTOMHbIE CNUPTHI). JleiicTBuEe Ha OpraHu3M

YCJIIOBCKA. HpI/IMCHCHI/Ie TIIMOCPHUHA U OTHJICHIJTIMKOJIA

3.2

deHoi: CTPOCHUC  MOJICKYJIBI, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue denona
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AJ'ILI[el"I/II[LI 1 KCTOHBI. CDOpMaJ'ILI[eFI/III, aleTalIbACTU/: CTPOCHHUC, (I)I/ISI/ILICCKI/IC n
XHMHYECKHE CBOMCTBA (peaKI_II/II/I OKHCJICHHS M BOCCTAHOBJICHHA, KAUYCCTBCHHBIC

peaxkuun), noJiy4eHue u NpuMeHeHNe

3.4

OnHOOCHOBHBIE TpefeibHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKHE U XMMHUECKHE CBOMCTBA (CBOWCTBA, OOLIHE JIIs
Kjlacca KHUCJIOT, peakius dSTepuuKalu), TMOIy4eHHe ¢ I[PUMEHEHHE.
CreapuHoBasi 1 OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mblia KaK COJIM BBICIITHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIIECC ,Z[GI\/'ICTBI/IC

3.5

Crnoxxubie 3GUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOMKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [lpumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrieBonbl: cocTaB, KiacCU(pUKAIKA YIIeBOAOB (MOHO-, AU- U TOJHCAXaPHUIBI).
I'moko3a — mpocTedmuii MOHOcCaxapHa: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
du3nyecKre U XUMUYIECKUE CBOMCTBa (B3auMoaeiictBue ¢ ruapokcuaom meau(ll),
OKHCIIEHHE aMMHUa4YHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIEHUE,
OpOoXKEHHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE, NMPUMEHEHHEe, OWoIorudecKas
posb. DorocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMaim u nemioiao3a Kak
npupoaHble moiauMepbl. CTpoeHHE KpaxMmalia U IeUToNo3bl. DU3NdYecKkue u

XMMHYECKHE CBOMCTBA KpaxmaJjia (FI/I,Z[I)OJ'II/IS, Ka4CCTBCHHAsA pCaKIus C I/IOI[OM)

ABOTCOI[ep)KaH_[I/IG OpraHn4CeCKUC COCANHCHU

4.1

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHuveckue coeauHeHus. Pu3nueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha NpuMepe MNMIuHA). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[BI

4.2

benku kak mpuUpoIHBIE BBICOKOMOJEKYJSApHbIE coenauHeHus. I[lepBuuHnas,




BTOpUYHAs U TPETUYHAas CTPyKTypa OeiakoB. XHMMHUYECKHE CBONCTBA OEJIKOB:

TUAPOIIN3, ICHATYpalusl, KaUeCTBEHHBIC PEaKIIUU Ha OeJIKU

5 BricoKkOMONEKySIpHbIE COEMHEHUS
OCHOBHbIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
51 MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSAS MOJIEKYIIpHAas
' Macca. OCHOBHBIE METOJIbl CHHTE€3a BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN —
MOJMMEPHU3aLMs U TOJTUKOHAEH AU
OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHUS BELIECTB U HX IPEBPALLEHUIL:
52 O3HAaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMace,

Kay41yKOB. HOJ’Iy‘I@HHG CUHTCTHUYCCKOI'O KaydyKa U pE3UHbL




11 KJIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

XuMuyeckuit s1aeMeHT. AToM. SIIpo atoma, U30TOMBI. DIEKTPOHHAS 00O0JIOYKA.
DHepreTYeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTAIH, S-, p-, d-DJIEMEHTHI.
OcobOeHHOCTH pacTpeesieHHs AJIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpPALUS aTOMOB

1.2

IIepnonnueckuit 3akoH u llepnoauyeckas cucrema XUMUYECKUX 3J1eMeHTOB [[.1.
MenpeneeBa. CBsa3b mnepuoauuyeckoro 3akoHa u Ilepuonudeckoil cucTemsl
XuUMu4ecKkux 3yeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSl CBOWCTB XHMHMYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpylnamM U IMepHoJaMm.

3HauecHUE NepuoANICCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BHABI XUMHUYECKOW  CBS3U
(KoBaJieHTHasi HEMOJISIpHAsE M TOJSpHas, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBS3U

(oOMeHHBIN U TOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHocTs. :‘)J'ICKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHUCIICHUSA

1.5

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA
BEIIECTB OT THIA KPUCTAUIMYECKOM pemérku. lloHsTHe 0 AucnepcHBIX
cucreMax. McTuHHBIE U KOJUIOUAHBIC PAaCTBOPHI. MaccoBas J0Js1 BCIICCTBA B

pacTtBope

1.6

Knaccugukanus Heopranuyeckux coeanHeHnil. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

XuMuyecKkass — peakius. Knaccudukanus XUMHUYECKHX  peakiuit B




HEOPraHWYECKOM M OPraHWYeCKOW XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIECTB,

3aKOH COXpPaHCHHA U MPEBPALICHUA DOHCPIUN ITPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakinu, €€ 3aBUCUMOCTb OT pa3IM4HbIX (PaKTOPOB

1.9

Obpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLUIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexTponuTrueckas aucconuanus. CuiapHbIE W ciiadbie AnmekTposnuTthl. Cpena
BOIHBIX paCTBOpOB BCIICCTB: KHCJIas, HeﬁT’paﬂBHaﬁI, IeJIouHasd. PeaKHI/II/I NOHHOI'O

oOMeHa

1.11

OKHCIIUTEIBHO-BOCCTAaHOBUTEIBLHEIE pcakuuu

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenne HemeramuioB B Ileproauueckoi cucteMe XMMHUYECKUX
anemeHtoB J[.M. MenzaeneeBa 1 OCOOEHHOCTH CTpOEHHUs aToMOB. Pusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/Iﬂ HEMCTAIJI0B (Ha IpuUMEpPEC KUCJI0pOJa, CCPhbI,

dbocdopa u yriepoaa)

2.2

XUMHUUECKHEe CBOMCTBA BAXKHEMIIMX HEMETaIoB (TajJoreHoB, cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHJIOB,
KHCJIOPOJICO/IEPKAIMX ~ KHUCIIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

Ba)KHEUIIIMX HEMETAIJIOB U UX COCIUHEHUI
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Meramnbl. Ilosnoxenue merawioB B Ilepuogudeckonl cUCTEME XMUMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mmMe ¢puznueckue cBoicTBa MeTaiioB. CrilaBbl METAJIJIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METalJIoB

2.4

XWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATpUM, KaJIMA, KaJbIUH,
MarHui, aJlOMUHUHU, ITUHK, XpOM, JKeJe30, MeIb) U UX coenuHeHui. OOmme

CIIOCOOBI MOJIy4YCHUA MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJIJIOB B 6LITy U TCXHHUKCE

2.5

I'emetnueckas CBSI3b HEOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3IMYHBIM

Ki1accaM

XUMUS U KU3Hb

3.1

Ponp xumMum B oOecredeHUM SKOJOTMYECKOW, PHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [IoHATHE O HAyYHBIX METOAAaX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKI_II/Iﬁ

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO MOJTYYECHHUS
BAOXHEHIINX BelecTB. YenoBeK B MUPE BELIECTB U MAaTEpUAJIOB: Ba)KHEHUIINE
CTPOMUTEIbHBIE MaTepUalbl, KOHCTPYKLIHUOHHBIE MaTEPHAJbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuaybl JJs 3JEKTPOHUKHM, HAaHOMAaTepHalbl, OPraHUYECKUE U

MUHepaJIbHbIEe y100pEeHuUs
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XuMust " 3J0pPOBLEE HYCJIOBCKA: IIpaBuJia HMCIIOJIB30BAHHA JICKAPCTBCHHBIX
IpermapaToB, MpaBuiIa 0E30MACHOTO UCTIONL30BaHUS IIPEIapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOM KU3HU




IIposepsiembie Ha EI'D nmo xumuu TpedoBaHust

K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl

cpeaHero ooduero o0pasoBaHus

Kon
npoBepst
eMOT 0
TpeboBa
HUS

[TpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTesIbHON MPOTPaMMBbI CPETHEr0 0011IeT0 00pa30BaHU

1

BJ'IaI[eHI/IC CHUCTEMOM XMMHYECKHUX 3HaHHfI, KOTOpas BKIIIOYACT:

1.1

OCHOBOIIOJIATAIOIINE  TMOHATHS  (XUMHUYSCKHHA  JJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAs 000JI0YKA aToOMa, S-, P-, d-3JIEKTPOHHBIE OPOUTAIN AaTOMOB, OCHOBHOE
1 BO30YXKICHHOE COCTOSIHME aTOMa, HOH, MOJIEKYIa,

BAJICHTHOCTBD, BHCKTpOOTpI/IIIaTeJ'II)HOCTI), CTCIICHb OKHCJIICHHUA, XUMHNUYCCKass CBA3b

( 0- m T-CBiA3b | kpaTHBIE CBS3M), TUOpPUAM3ALUS ATOMHBIX OpOUTaNIEeH,
KpHUCTaJNIN4eCcKas pelieTka, MoJib, MOJIIPHAs Macca, MOJISIPHBIA 00bEM, MOJISIpHAs
KOHLEHTpaLUsl, PACTBOPHI (UICTUHHBIE, JUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOIUIPATHI,
yIJIepOaHbIN CKeneT, GyHKIHMOHAIbHAS TPyIa, pajnuKaj, U30Mepbl, CTPYKTypHas
bopmyna, u3omepus (CTPYKTypHas, reoMeTpudeckas (IUC-, TPaHC-H30MEpHs),
TOMOJIOTHUECKUI PpsAJl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ- U a30TCOAepKAIUe
COCIMHEHUS, OMOJIOTMYECKH aKTUBHBIC BellecTBa (YIJIEBOIBI, JKUPBI, OCNKH),
MOHOMEp, HOJHMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHU,
KPEKUHT, pU(GOPMUHT, THIIBI XUMHUYECKUX peaxiuii
(OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE, 3K30- W 3HJOTEPMUYECKHE, pPEaKLUU
MOHHOTO 00MEHa, TOMO- U TeTEePOreHHbIE, 00paTUMbIC U HEOOpPATUMEIE), PacTBOP,
UIEKTPOJIMUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOIUTHUYECKAs JUCCOLMALUSA, CTEleHb
JUCCOLMAIMH, OKHCIINUTENb, BOCCTAHOBUTENb, IEKTPOJIN3, CKOPOCTh XUMUYECKOU
peaKIM, XUMHUYECKOE PaBHOBECHUE)

1.2

TEOPUU U 3aKOHBI (TEOPHs] XUMHUYECKOTO CTPOEHHUSI OpraHMYecKux BeniecTB A.M.
bytnepoBa, Teopus 3IEKTPOJUTHYECKOW auccouumanuu, [lepuoandeckuil 3akoH
J.W1. MenneneeBa, 3aKOH COXpaHEHUSI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM
SA3bIK XUMMH, MHUPOBO33PEHUYECKHME 3HAHUS, JIeXKAal[Me B OCHOBE ITOHMMAaHUS
MNPUYIUHHOCTHU u CHUCTEMHOCTH XUMHNYCCKUX SIBJICHI/If/'I, COBpPCMCHHBIC
NPEJCTaBICHUS O CTPOCHMM BEIIECTBA HAa AaTOMHOM, MOJEKYJSIPHOM H
HAAMOJIEKYJISIPHOM YPOBHAX

1.3

NpEACTAaBJICHUA O MCXaHU3MaX XHWUMHYCCKUX peaKHI/Iﬁ, TEPMOIUHAMHUYCCKUX H
KHUHCTHYCCKUX 3dKOHOMCPHOCTAX HX IIPOTCKAHUA, O XHUMHUUYCCKOM PABHOBECHUH,
AUCTICPCHBIX CUCTEMAX

1.4

(hakToNOrMUeCKUe CBEJCHUS O CBOWMCTBAaxX, COCTaBe, MOJYyYECHUU U OE30MACHOM
WCIIOJIb30BAaHUH BAYKHEHUIITUX HEOPTaHUYECKUX M OPraHUYCCKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETbHOCTH YeJIOBEeKa

1.5

o0Iye Hay4dHble HPUHIMIBI XUMHYECKOTO MPOM3BOJCTBA (Ha MpUMeEpe
MIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, TepepaboTKH HEPTH)

ChopmupoBaHHOCTH YMEHHH BBISIBIISTh:

2.1

XapaKTCPHBIC TIPHU3HAKKM W B3aMMOCBA3b HU3YUYCHHBIX HOHHTHﬁ, MIPUMCHATH
COOTBETCTBYIOIIMEC IMOHATHA IIPHU OIMMCAHUH CTPOCHUA U CBOMCTB HEOPTraHUYCCKUX
1 OpraHN4YCCKUX BCHICCTB U UX HpeBpameHHﬁ
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B3aMMOCBSI3b XMMUYECKUX 3HAHUN C TOHSATUSMU M TPEICTABICHHUSIMH JIPYTHX
MPeAMETOB I 00Jiee OCO3HAHHOTO TIOHUMAHUS W OOBSICHEHHUS CYIIHOCTH
MaTepUaIbHOTO CAMHCTBA MUPA

3 CdopmupoBaHHOCTH YMEHHS UCTIOIH30BATH:

3.1 |HaMMEHOBaHMS XMMHYECKUX COCIMHEHUM MEXIYHAPOIHOTO COI03a TEOPETUUECKON
U TOPUKIAAHOW XUMUU M TpPUBHAIbHBIC HA3BaHUS BELIECTB, OTHOCALLUXCS K
M3Y4YEHHBIM KJIaccaM OpraHMYeCKHX U HEOPraHUYECKUX COEIMHEHUI

3.2 | XMMHUYECKYI0 CHMBOJIMKY JJI COCTaBJeHHUS (OPMYJ HEOPraHMYECKHX BEIIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIEHHBIX U CKEJETHBIX)
(hopMyI1 OpraHNYECKUX BEIIECTB

4 CdhopMupoBaHHOCTh YMEHHS KITaCCU(PUIIMPOBATH:

4.1 |HeopraHWYecKue BEIECTBA, CAMOCTOSTENIbHO BHIOMpATh OCHOBAaHUS M KPUTEPUU
JUIsL KIacCU(UKAIIMH 3Y9aeMBIX XUMHUYECKHUX 00HEKTOB

4.2 |opraHuYecKkHe BEIIeCTBA, CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIS
KJ1acCU(UKALUU U3y9aeMbIX XUMHUECKUX 00BEKTOB

4.3  |1o pa3iWYHBIM MpU3HAKAM (YHMCIY U COCTaBy PEarupyroLIUX BEIIECTB, TEIJIOBOMY
¢ dekTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIEHUS 3JEMEHTOB, 00paTHMOCTH
peaKIfy, y4acTHIO KaTajanu3aTopa)

5 ChopMupoBaHHOCTh YMEHHS XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y’>KJJ€EHHOM COCTOSIHUM) U MOHOB XMMHUYECKUX 3JIeMEHTOB 1 — 4
nepuonoB Ilepuomnueckont cucremsl J[M. MenneneeBa W HX BaJICHTHBIE
BO3MOXXHOCTH, HUCHOJB3ySl MOHATUS S-, p-, d-3J€KTpoHHBIE OpOUTaNH,
JHEPreTUYECKUE YPOBHU

6 ChopmupoBaHHOCTE yMEHHS OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH 0 NEPUOAAM U Ipymnam

7 CdopmupoBaHHOCTH yMEHUs COCTaBJIISITh ypaBHEHHUS
XUMHUYECKHUX PEaKIMH U PACKPHIBATh UX CYIHOCTD:

7.1 | OKUCINUTEIIBHO-BOCCTAHOBUTENIBHBIX peaxuuii IIOCPEJICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX peakuit

7.2 |ypaBHEHMsI peakUU{ pPA3IUYHBIX THIIOB; IIOJIHBIE M COKpAIllEHHbIE YpaBHEHUS
peakuuii HIOHHOTO OOMEHa, YUUThIBas YCJIOBHS, MPU KOTOPBIX 3TU PEAKLIUU HIIYT
710 KOHIIA

7.3 |peakmuii  TUApONM3a,  pEAKIUA  KOMIUIEKCOOOpa30BaHUS (Ha
MpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U AIIFOMUHHS)

8 CdopMupoBaHHOCTH YMEHUS TIOTBEPKIATh:

8.1 |Ha KOHKPETHBIX IPHUMEpPaX XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH

OpTraHHYCCKUX COCJIMHEHUN OT KpaTHOCTH U THUIIA KOBAJICHTHOH CBSI3U ( 6- yuy T-

CBA3H )| B3aMMHOTO BJIMSHUS aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX, a TaKXKe OT
0COOEHHOCTEH peanu3aly pa3InyHbIX MEXaHU3MOB IPOTEKaHUs PeaKkLui




8.2

XapaKTCPHbIC XUMHNYCCKHUEC CBOMCTBA BCIIIECCTB
COOTBETCTBYIOIIMMHU JOKCIEPUMEHTAMU M 3alUCAMH YPAaBHEHUM XHUMHUYECKHUX
peakuuii

ChopMUpPOBAaHHOCTh YMEHUSI XapaKTEPU30BaTh COCTAB M BAKHEHIINE CBOMCTBA
BEILIECTB, MPUHAUISKAIIUX K OMNPENEICHHBIM KjlaccaM M IpyNrnaM COEIWHEHUU
(IpocThie BEmIECTBA, OKCHJBI, THUIPOKCHIBI, COJIH;, YIJIEBOJOPOIBI, IPOCTHIC
3¢upsl, CUPTHI, (PEHONBI, adbACTUABI, KETOHBI, KAPOOHOBHIE KHUCIOTHI, CIOKHBIC
3(UpPBI, )KUPBI, YTIIEBObI, AMUHBI, aMUHOKUCIIOTHI, OCIIKH)
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CdopmupoBaHHOCTh YMEHHS MPOBOJUTH PACUETHI MO0 XUMHUYECKUM (opMysiaM U
YPaBHEHUSM XUMHUYECKHUX PEAKIHi C UCTIOIh30BAHUEM (PU3NICCKUX BEITUIHH:

10.1

Maccel (0OBeMa, KOJNMYECTBA BEIIECTBA) MPOMYKTAa pEAKIMH, €CIH OJHO U3
HUCXOJHBIX BEIECTB JAHO B BHUJIE pPAacTBOpa C OMPEACICHHONM MAacCOBOM JoJiei
PacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00bEMHOM JT0JIH, BBIX0/1a IPOYKTA PEaKIIHH

10.3

TeruIoBOTo 3 dekTa peakmmii

10.4

00BEMHBIX OTHOILIEHUH Ta30B

10.5

10 HAXO0XKICHUI0 XUMHUYECKOI (pOopMyIIbl BellecTBa

11

Buianenue cuctemMoil 3HaHMM O METOJAX HAay4HOrO IIO3HAHUS SIBIICHUW IIPUPOABI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHE NPHUMEHATH 3T 3HAHWS IPU
HKCHEPUMEHTATBHOM HCCIICZIOBAHMH BEIIECTB U JJs1 OOBSCHEHUS XUMHUYECKUX
SBJICHUH, UIMEIOIIUX MECTO B IPUPOJIE, IPAKTUUECKOMN JECATEIBHOCTH Y€JI0BEKa U B
IIOBCEIHEBHOM KU3HU

12

ChopMHUpPOBAaHHOCT YMEHHsI NPUMEHATH (MCIIOJIB30BaTh) 3HAHUS O COCTaBE W
CBOﬁCTBaX BCIICCTB JIA E)KCHepI/IMeHTaJIBHOf/i HpOBepKI/I THUIIOTE3 OTHOCHUTCIBHO
3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX PEAKIUd W MPOTHO3UPOBAHUS
BO3MO)KHOCT€I\/’I ux OCyIJ_ICCTBJIeHI/ISI; CUCTCMHBIC XHUMHWUYCCKHUC 3HAHUA I
OOBSCHEHHS ¥ TPOTHO3MPOBAHMS SIBICHHH, HMMEIONIUX €CTECTBEHHOHAYYHYIO
MIPUPOY; JJIsl IPUHATHUS TPAMOTHBIX PELIEHUM IPOOJIEM B CUTyalUsiX, CBA3AHHBIX
C XUMHEH

13

ChopmupoBaHHOCTE  yMEHHS IUTAHHPOBATh W TPOBOAUTH  XHUMHYECKUN
IKCTIIEPUMEHT (MTOJYYCHUE U M3YyYCHHE CBOMCTB HEOPTaHMUYCCKUX U OPraHUYECKUX
BEIIIECTB, KAYCCTBEHHBIC PEAKIMH YIJIEBOJOPOJIOB PA3JIUYHBIX KIJIACCOB H
KHCJIOPOJICOICPIKAIIMX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTATBHBIX
3aJa4 10 PAaCHO3HABAHWUIO HEOPraHWMYCCKMX M OPraHWYECKHX BEIIECTB) C
COOJTIOICHIEM TIpaBHJI 0€30MacHOro OOpaICHUs C BEIIECTBAMU U J1Ta0OpaTOPHBIM
obopymoBanueM; (OPMYJIHPOBATh IETH  WCCICAOBAHUS, IMPEACTABIATH B
pa3nuuHOi (opMe pe3yNbTaThl SKCICPUMEHTA, aHATM3MPOBATh M OIEHUBATH HX
JOCTOBEPHOCTb

14

CdopmupoBaHHOCTH yMEHUS OCYIIECTBIISATh

IeJICHATPABJICHHBIA TTOMCK XUMHYECKOW HMH(OpMAIMH B pa3IMYHBIX UCTOYHUKAX
(Hay4Hast 1 yaeOHO-HAy4YHAs JIUTEpPATypa, CPEeICTBA MACCOBON MH(POpPMAIUH, CETh
WuTepHeT u npyrue), KpUTHUECKH aHAIM3MPOBATH XMMHUYECKYI HH(OpMAIIHIO,
nepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUM C TOCTaBICHHOW y4eOHOM




3aJ1auen
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CpopMUpPOBAaHHOCTH yMEHHUSI TPOTHO3MPOBATH, AHAIU3UPOBATH M OLICHUBATh
MH(OPMAILIHIO C MO3UILIUN IKOJOTHIECKON 0€30MacHOCTH TMOCIEACTBUI  OBITOBOU
W TPOM3BOACTBCHHOW JIEATEIHHOCTH YEJOBEKa, CBSI3aHHON C mepepaboTKon
BEIECTB; CHOPMHUPOBAHHOCTh YMEHHH OCO3HaBaTh OMACHOCTh BO3JEHUCTBUS Ha
JKHUBBIC OpraHu3Mbl OIIPCACICHHBIX BCIOCCTB, IIOHMMAasA CMBICIT IIOKAa3aTCIIAa
MpeneabHON JOMYyCTUMOM KOHIEHTpAllid, U TOSCHATH Ha MpHUMeEpax CIOCOObI
YMCHBIICHHUA W HNOPCAOTBpALlCHUA HX BPCAHOIO BO3I[€I>10TBI/I$[ Ha OpraHusm
YyeJoBeKa

IlepedeHb 3JIeMEHTOB cOlep:KaHusA, MpoBepsieMbIX HA EI'D mo xumun

Kon

HpOBepﬂeMLIﬁ QJICMCHT COACPIKAHUA

TeopeTnyeckue OCHOBbI XUMUU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpoeHUs aroma. PacmpeneneHue
AIIEKTPOHOB 1O JHEpreTHUeckuM YpoBHAM. Kiaccudukanus XuMHUYECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPreTHYECKHX YPOBHEH aToMoB (s-, p-, d-
sneMeHTOB). OCHOBHOE M BO30YXKICHHOE COCTOSHHUS aTOMOB. ODIJIEKTPOHHAS
KOH(HrypaIys aToMa. BajleHTHbIE 3I€KTPOHBI

1.2

[lepuonuueckas cucrema xumuueckux odiemeHtoB J.M. Menneneena.
Ousnueckuit cmbica Ilepuoanueckoro 3akona .M. Menaeneesa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 7JJIEMEHTOB M HUX COEAMHEHUM TI0
nepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HU3MEHEHUH CBOMCTB IIPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COSAMHEHMM, BBICIITUX OKCHJIOB U THIPOKCHJIOB

1.3

BanenTHOCTb. D1eKTpoOTpUIAaTeNbHOCTh. CTENEHb OKUCIECHUS

1.4

Bunel xumudeckoi cBS3M (KOBaJleHTHAs, MOHHAsS, METaJUIMYeCcKas, BOJAOPOIHA)
Y MEXaHU3MBI ee 00pa3oBaHus. MeXMOJEeKysipHbIe B3auMoieicTBUs. BemecTra
MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO CTpO€HUsA. THUMbl KPUCTANIMYECKHUX
penieTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUTMYECKOMN PEIIeTKH

1.5

XuMHuueckass — peaxkuusi. Knaccudukanus XUMUYECKUX  peakuui B
HEOPTraHWYECKOW U OPraHUYECKON XMMHH. 3aKOH COXPAaHEHUS MacChl BEIIECTB

1.6

CKOpOCTb peakiuy, €e 3aBUCUMOCTh OT PA3ITUYHBIX (pakTOpPOB

1.7

Tennosbie 3¢ (deKThl  XUMHUYECKUX PEaKIIHiA. Tepmoxumuueckue
YpaBHEHHUSI

1.8

O6patumble peaKIuu. XUMHUYECKOE paBHOBECHE. ®DaKTophl,
BJIMSIIOIIME HA COCTOSIHME XMMHU4Yeckoro paBHoBecus. IIpunuun Jle Illarenbe

1.9

Dnextponutuyeckas aucconuanus. CunbHble U cnadblie smekTponuTsl. Cpena
BOJHBIX PAaCTBOPOB BEIIECTB: KHCHIAas, HEWUTpaibHas, mienoyHas. CreneHb
nucconuanui. Peaknum HoHHOTO 0OMeHa




1.10

I'maponus coinei.  Honnoe MIPOU3BEICHUE BoJbl.  Bomoponnblit
nokazatenb (pH) pactBopa

1.11

Croco0b! BeIpaKEeHUs] KOHIIEHTPAIIUK PAaCTBOPOB: MAcCOBAast OISl pACTBOPEHHOTO
BELIECTBA, MOJIIpHAsl KOHLIEHTpauys. HacplllieHHbIE M HEHACBIIIEHHBIE PACTBOPHI,
pacTtBopuMocTh. Kpucramnoruaparst

1.12

OKHUCIHTENbHO-BOCCTAaHOBUTENbHBIC peakiiuu. [loBeeHne BemecTB B cpeax ¢
pa3HbIM 3HaueHueM pH. MeTob1 aneKTpoHHOTO OanaHca

1.13

DNeKTpoIN3 paCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTaHUYECKOM XUMUU

2.1

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUM. Homenxknarypa
HEOPraHUYECKUX BEILECTB

22

XWUMHUYECKHE CBOWCTBA BaXXHEUIIUX METAUIOB (HATPUH, KaJIWHA, KaJbIUH,
MarHuii, aJTIOMUHHHA, IIUHK, XpPOM, Kele30, MeIb) U uX coemauHeHuit. OOrrue
CITOCOOBI TIOJTYYCHHSI METAJIJIOB

23

XWMHUYECKHE CBOWCTBA BaXHEUIIUX HEMETa/UIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) M HX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOAEPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUMN )

24

I'eneTnyeckas CBA3b HEOPTraHNYCCKUX BCUICCTB, MPUHAMICKAIINUX K PA3JIUIHBIM
Kj1accaM

25

I/I,I[GHTI/I(i)I/IKaLII/ISI HCOPraHNMYCCKHX COC,Z[PIHGHPIIZ. KauecTBenHbIe
PCaKku Ha HECOPTraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHMYECKON XUMUU

3.1

OCHOBHbBIE  TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOCHMSI OPraHHUYECKUX
coenquuennit A.M. BytinepoBa. YTriaepoaHblid CKEJIET OPraHUYECKOM MOJEKYJIbI.
KpaTtHOCTh XUMHUYECKOH CBA3u, O- wu T-CBA3H gpi- sp’- sp-rubpuamzanuu
opOuTasneil aToMoB yriepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUUYECKOTO
cTpoeHust MoJiekya. ['omoinoru. ['omonoruueckuii pan. Mizomepust u uzoMepsl

32

[TonstTue o ¢yHkIMOHATBHOU rpymme. OpueHTaunoHHbIE () EKTHI

3aMECTHUTENIEH

33

[IpencraBnenne o KiacCH(PUKAMKM OpPraHUYECKUX BemecTB. HomeHkiarypa
OpPraHMYECKHUX COEQMHEHUH (cucTtemMarhdeckas) M TpUBHAJIbHBIC Ha3BaHUS
BAKHEUILINX MPEICTABUTENICH KJIACCOB OPraHUYECKHUX BEIIECTB

3.4

CBOOOTHOpAAMKANIBHBIE W  WOHHBIM MeXaHu3Mbl peaknuu. [loHsiTHE O
Hykiaeoduie u snekrpoduie. [Ipapmio MapkoBuukosa. [IpaBuiio 3aiinieBa




3.5

Ankanbl. XMMUYECKHE CBOMCTBA alIKaHOB: TaJIOTEHUPOBAHME, ACTUIPUPOBAHUE,
TEPMHUYECKOE Ppa3JI0KEHUEe, KPEKUHT, Hu3omepusaius, ropenue. I[lomydenue
ankaHoB. [luknoankanel. Crenuduka CBOWCTB NUKIOAIKAHOB C  MalbIM
pa3sMepoMm 1uKIIa. Peakiuy nprucoeIMHeHus U paJuKalbHOTO 3aMEIEHUS

3.6

AnkeHbl. XMMUYECKUE CBOMCTBA: PEaKLMM NMPUCOEAUHEHUs (TaJOr€HUpPOBaHUE,
TMIPUPOBAaHUE, T'MIPOrajJOreHUpPOBaHUE, THApaTalysi), TOPEHUs, OKUCICHUS U
nojauMepu3ayy. IIpoMbIluIeHHBIE U J1a0OpaTOpHBIE CIOCOOBI  MOYyYEHUS
AJIKCHOB

3.7

Ankanuensl. XUMHYECKHE CBOMCTBA aJIKaJMEHOB: PEAaKIMHU MPUCOEIUHEHMS
(ruapupoBaHue, TaJOT€HUPOBAaHUE), TOpeHHs U noauMmepuszanuu. [lomydenue
aJIKaJJUCHOB

3.8

AnkvHbl. XMMHUYECKUE CBOWCTBA: PEAKLUHU MPUCOECIUHEHUS (raJlOr€HUpPOBAHNE,

TUIPUPOBAHUE, ruaparauus,
I'UJIPOraJIOT€HUPOBAHUE) KaK CIIOCO0 MOIYUYEHHS MOJIMMEPOB U IPYTUX MOJIE3HBIX
nponaykroB. Peakumm 3amemenus. [opeHue ameruineHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU JUIsl CBAPKHM U PE3KHU MeTaiuloB. [Ipumenenune
aleTUICHa

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30JIa: peakIuu  JJIEKTPODHIBHOTO
3aMEIIEHMs, TNpUcCOeInHEeHus (TUApUpOBaHUE, TaloreHupoBaHue). Peakuus
ropeHns. OCOOEHHOCTH XMMHYECKHX CBOWCTB Toiyona. [lomydenwe OeH3oua.
OcCOo0OeHHOCTH XMMHUYECKUX CBOWCTB crtuposia. [lomumepusamus —cTupoia.
Crioco0bl MoJTy4eHusl U IPUMEHEHUE apOMaTUYECKUX YITIEBOOPOIOB

3.10

Crouptel.  IlpenenbHble  OJHOATOMHBIE CIUPTHL. XHMHUYECKHE CBOMCTBA:
B3aHMOHCﬁCTBHe C HaTpucm KakK CHOC06 YCTaHOBJICHHUA HaJIn4us
THJIPOKCOTPYNIBI, €  TajJoreHOBOJAOPOJAaMH  KaK  CIOCO0  IMOJIy4YEeHHUS
pacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[Tomydyenne »5TaHoNa: peakiust OpOXKEHHs TIUIIOKO3bl, THUApATalus 3THUJICHA.
OTUIEHTIIUKOIb U NIAOCPUH KaK NpCACTABUTCIIM MPCACIIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@®eHon.  XUMHUYECKHE cBoiicTBa  (eHONMa  (peakuMu € HATpHEM,
TUAPOKCHIIOM HaTpwusi, Opomom). [Tomyuenue dpenona

3.12

AJILI[GFI/II[LI. XUMHYECKHE CBOMCTBA NpCACIIbHBIX aJIbACTUAOB: T'HJAPHUPOBAHUC,
Ka4eCTBCHHBIC pEaKIMUW Ha KapOOHWIBbHYIO Tpymmy (peakuus '"cepeOpsHOro
3epkana", B3aumojeicteue ¢ ruapokcunom meau (II). Ilomyuenue npenenbHbIX
aNb/ICTUIOB: OKHCJIEHHE CIIMPTOB, THIpATAallUs aleTHICHA. AIETOH Kak
NPEeJICTaBUTENb KEeTOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIICHHUS alleTOHA

3.13

KapOoHoBbIe KHCIIOTBI. XMUMHYECKHE CBOWCTBA IMpPEIECIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB MypPaBbUHON KHCIIOTHI.
[TomyyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJIEHUE
QJIKAHOB, AJIKEHOB, NIEPBUYHBIX CIUPTOB, AJNBACTMAOB. Briciine npenenbHble U
HernpeieabHble KapOOHOBbIE KUCIOTHI




3.14

Cnoxsble 3pupsl U kupbl. CrocoObl MOJNyYEHHsS CIIOXHBIX 3(HUPOB.
O6patumocth peakuuu stepudukanuu. [IpumeHeHHe CI0XKHBIX 3(QHUPOB B
NUIIEBOH M map(IOMEpHON NPOMBIINIICHHOCTH. JKUpbl Kak CIIOXKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XWMHUYECKHE CBOMCTBa J>KHUPOB:
TMIpUPOBaHUE, OKUCIeHUe. [HIponu3, WM OMBIICHHE, >KUPOB KaK CIOCo0
IPOMBIIUICHHOTO TIOJYYEHHsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbUIA Kkak
COJIM BBICIIUX KAPOOHOBBIX KHUCIIOT

3.15

XWMHUYECKHME CBOMCTBA TIJIIOKO3Bl: pPEAKUUUM C YYaCTHEM CHUPTOBBIX M
aJIbJICTUIHOM TPyNI M MOJIOYHOKHCIOE OpokeHue. IIpuMmeHeHue riiroko3bl, ee
3HA4YEHUE B JKU3HEAEATECIBHOCTU OopraHusma. Jlucaxapusl: caxaposa, MajabTo3a.
BoccranaBnuBaroniye M HEBOCCTAHABJIMBAIOUIME Jaucaxapuibl. [ 'maponus
qucaxapunoB. [lonucaxapuisl: Kpaxmai, MIMKoreH. CTpoeHHEe MakpOMOJIEKYJI
KpaxMmaya, IJIMKOT€Ha W LeJuloi03bl. du3nueckue CBOMCTBAa Kpaxmaia H
LEJUII0JIO3bl. XUMHUYECKUE CBOMCTBAa Kpaxmaia: THApPOJIU3, KayeCTBEHHas
peakuus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TUAPOIU3, HOTydECHUE
a¢upoB uemwmono3bl. lloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alleTaTHbIH 1IeJIK)

3.16

AMUHBI. AMUHBI KaK OpraHM4eCKHE OCHOBAHMS: PEAKLUH C BOAOM, KUCIOTaMH,
peakuuss TropeHus. AHWIMH KakK IpeICTaBUTENb apOMaTHYECKUX aMHUHOB.
XWUMHYECKHE CBOWCTBA AaHWIMHA: B3aMMOJIEUCTBHE C KUCIOTaMH, OpOMHOM
BONIOM, okuciaeHue. IlosydyeHne aMUHOB aNKWIMPOBAaHUEM aMMMAKa H
BOCCTAHOBJICHEM HUTPOIPOU3BOIHBIX YIIIEBOAOPOI0B

3.17

AMMHOKHUCTIOTBI U OeNKw. AMMHOKHCIIOTBI Kak  amdorepHbie




oprannyeckue coenuHeHUs. OCHOBHbIE aMHHOKHCIIOTHI, OOpa3yroliue OeNKH.
XUMHAYECKHE CBOMCTBAa OCIKOB: THAPOJIA3, JICHATypaIus, KadyeCTBCHHBIC
(LBETHBIE) peakuu Ha OeNKu

3.18

CrpoeHue M CTpPyKTypa IOJHMMEPOB. 3aBHCHUMOCTb CBOWCTB IIOJUMEPOB OT
CTpoeHHUs] MoJieKyJd. OCHOBHbIE CHOCOOBI IOJYYEHHS BBICOKOMOJIEKYJISIPHBIX
COEJMHEHUI: peakuuy MOoJIMMEpH3allMyd U MoJuKOoHJeHcauuu. Knaccudpukarms
BOJIOKOH

3.19

Nnenrudukanus opraHMYECKHX COCIUHEHUH. PerneHne 3KCrepuMEHTATBHBIX
3a/1a4 Ha pacrno3HaBaHWE OPraHUYECKHUX BELIECTB

3.20

I'eneTnyeckas CBs3b MCXKAY KilaCCaMU OPIraHUYCCKHX COeIMHEeHUN

XUMUS U )KU3Hb

4.1

Xumusi B TIOBCEAHEBHOM >ku3HHM. [IpaBuna Oe3omacHOM pabOTBHl C E€IKUMH,
TOPIOYHMMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBON XMMHH

42

XuMHA U 310poBbe. XUMUS B MEJUIIMHE. XUMUS U CEIBCKOE XO35MCTBO. XUMHUS
B TMPOMBIIUIEHHOCTH. XUMHS ¥ YHEPTETHKA: IPUPOTHBIN U MOMYyTHBIH HEPTIHON
rassl, UX coctaB U wucnoib3zoBaHue. CocrtaB HepTH U ee mnepepaboTKa
(mpupOHBIE UCTOYHUKH YTJIEBOJOPOJIOB)

43

XUMHUA M DKOJOTUsSl. XHUMHYECKOE 3arpsi3HEHUE OKPYXAIIIEH Cpelpl M €ro
nocaenctsus. Oxpana rugpocdepsl, TOUYBBI, aTMocdepsl, (GIopsl U GayHbl OT
XUMHUYECKOro 3arpsisHeHus. lIpobiema OTXOZOB U MOOOYHBIX MPOIYKTOB.
AJbTEpHAaTUBHBIE HCTOUHUKH SHEPTUU

44

OGH.II/IG NpEACTABJICHUA O IMPOMBINIJICHHBIX cnoco6ax MOJIY4YCHHUA XHUMHUYCCKHUX
BELIECTB (Ha NpUMepe IMPOM3BOJCTBA aMMHaKa, CEpHOM KHCIOTHI). UYepHas u
IBETHAasA MCTAJUTYprus. Crekio u CUJIMKaTHas MMPOMBIIIJICHHOCTD.
[IpoMbinienHass  opranuueckas  xumua.  CpIppe U8 OPraHUYECKOU
MNPOMBIIIJIICHHOCTHU

Turmsl pac4eTHBIX 33134

5.1

PacueTsl Macchl BCIICCTBA HJIN o0beMa Ta30B II0 HN3BCCTHOMY KOJHUYCCTBY
BCIIECTBa, MacCce€ UJiInu O6”beMy OJHOT'O U3 YYAaCTBYIOIIUX B PCAKIIUH BCIICCTB

52

Pacuetsl TeroBoro s dexra peakiuu

53

PacueTsl 00bEMHBIX OTHOIIIEHUN ra30B P XUMHUYCCKHUX pCaKIUAX

54

Pacuertst maccel  (0oObema, KOJIMYECTBA BElIECTBA) IIPOYKTOB
peaKIMy, eciIi OJHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH)

5.5

Pacuetsl MaccoBoi win 00BEMHON JOIM BBIXOJA MPOAYKTA PEAKIIUH OT
TEOPETUYECKU BO3ZMOXKHOTO




5.6 Pacuetsl Macchl (0ObeMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIIH OJTHO
W3 BEHIECTB JaHO B BHJE pacTBOpa C OMNPEAEICHHOM MacCOBOW JOJIEeH
PacTBOPEHHOr'0 BEUIECTBA

5.7 PacueTsl ¢ ucnonbp3oBaHueM MOHATHH '"MaccoBas noJd", "MoJspHas
KOHLEeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxxnenne MONEKyJIsipHOM (OpMyJibl OpPraHMYECKOro BEIIeCTBA IO €ro

MJIOTHOCTA W MAacCCOBBIM JIOJISIM JJIEMEHTOB, BXOJISAIIUX B €T0 COCTaB, WIW IO
MPOJYKTaM CrOpaHUs




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

* Xumus. 10 knacc. 'a6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. AKITMOHEPHOE
obmectBo «M3aarenscTBO «IIpocBemenuer»

* Xumus. 11 knacc. N'a6puensia O.C., OctpoymoB W.I'., CnagkoB C.A. AKITMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemnieHue)

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

- MHQOpMallMOHHO-METOJMYECKOe MUCBMO 00 OCOOCHHOCTSIX MPENoJaBaHusl y4eOHOTOo
nmpeaMera «XHUMHSDY B 2025/2026 y4eOHOM roxy https://edsoo.ru/wp-
content/uploads/2025/08/himiya.pdf

: MGTOIII/I‘-IGCKI/IG PEKOMCHOAIWNHN IO U3YYCHUIO TCMbI «OKHUCINTEIHLHO-BOCCTAHOBHUTEIIbHEIE
peakuum» B IIKOJIbHOM Kypce XUMHH (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_himiya o _v_r.pdf

- Y4eOHO-MeTOoInYecKoe 00ecTiedeHrnEe MPOIECCOB NPENOJaBaHus XUMHUH, OHOJIOTHH, (PU3UKU
Ha YpOBHSIX OCHOBHOIO OOIIEr0 U CpenHero oOuiero o0pa3oBaHHUS C BKIIOYEHUEM
JOTIOJTHUTEIFHOTO WH)XEHEPHOTO KOMITOHEHTA (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

- bank 3amaHuii Uil TEKyIIEero ONEHUBAaHHUS MO ydeOHOMy mpenmery «Xumus» (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij himiya ooo .pdf

- MeToamueckue peKOMEHIAIMN M0 CO3JAaHHUI0 KJIACCOB TEXHOJIOTMYECKOTO U €CTECTBEHHO-
Hay4YHOTO Tpoduiield U KIaCCOB C yIIyOJICHHBIM W3yYE€HHEM MaTeMaTUKH, (PU3UKHU, XUMUH,
Ouosoruu B 00II€00pa30BATEIBHBIX OpPraHU3AIMIX C HCIOJIB30BAaHWEM HH(PaCTPYKTYpHI,
CO3/IaHHOI B pamKax HaluoHajgbHOro mpoekrta «OOpa3zoBanue» (KBantopuymsl, IT-kyOsl,
Toukwu pocta u Ip.) (2025 T.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i en_ profilej 2025.pdf

Meronuueckue pexkomeHaanuu. Opranuzanus B3aumozeicteus “lllkoma — By3 —
npennpustie” (2025 r.) https://edsoo.ru/wp-content/uploads/2025/09/mr_sh v p 2025.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET - BUBJIMOTEKA

https://monypoku.pd/ - '’JTOBAJI-JIAB https://globallab.ru/



