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COJEPXAHUE OBYUYEHUA

10 kaacc

Oprananyeckast XuMust

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHMHU

[Ipenmer OpraHMYeCcKOn XUMUH: eé BO3HHUKHOBEHIUE, pasBuTHE U 3HaYEHUE
B IIOJIyYCHHH HOBBIX BEIIECTB W MaTepuanoB. Teopus CTPOCHMsSI OPraHUYECKUX COCIMHEHUN A.
M. BytniepoBa, €€ ocHOBHBIE MONOKEHUs. CTPYKTypHBbIE (POPMYJIBI OpraHMYECKUX BemiecTB. | omoiorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OAMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KkiaccupUKaMK OpPraHWYECKHX BemiecTB. HoOMeHKaTypa OpraHMYecKHX
COeMHEHUI (cucTemaThyeckas) M TpUBHAIbHBIE HA3BaHUSA BAXKHEMIIMX MpeACTaBUTENEH KiIaccoB
OpPraHMYECKUX BEILECTB.

OKCIIepUMEHTAIbHBIE METObl U3YYEHUS BEIIECTB U WX MPEBPALICHUNA: 03HAKOMIIEHHE C 00pa3lamMu
OpPraHNYECKUX BELIECTB U MaTEpUAJIaMHM HA UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIECTB,
HaOJII0ICHWEe U ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB IO IMPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB NpPHU
HarpeBaHuu (IUIaBJICHHUE, OOYTITUBAHUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAl. MeTaH M 3TaH — NMPOCTEUIINE MPENCTABUTENN
aJIKaHOB: (PM3NYECKHE U XMMHUECKUE CBOMCTBA (PEaKLMU 3aMEIIEeHUs U TOPEHHUs), HAXOXKACHUE B IPUPOJIE,
MI0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKMH psA. OTWIEH W MNPONWIEH — IPOCTEHIINe
NPEJCTaBUTEI  aKeHOB:  (U3MYecKMe W  XUMHUYECKHME CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJlOreHUPOBAHUS, TUIpATalluK, OKUCIEHHS U TIOJIMMEPHU3aluNn ), OJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u mermnOyraaueH-1,3: cTpoeHHe, BaKHEWIINE XMMHUYECKHE CBOWMCTBA
(peaxuus nonumepusanun). [lomydeHne CHHTETUYECKOTO KayuyKa U PE3HUHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH pAd. AUCTHICH — MNPOCTEUIINN
IIPEJCTaBUTEIb AJIKMHOB: COCTAB, CTPOCHUE, PU3MUECKUE U XMMUYECKHE CBOMCTBA (peaky I1IpUPOBaHUS,
raJIor€HUPOBAHNUS, TUIpATALIUU, TOPEHNUS ), TIOTYYEHUE U IPUMEHEHUE.

Apensl. beH3oun: coctaB, cTpoeHne, pU3NUECKUEe U XUMUUECKUE CBOWCTBA (peakIMy raJloreHUpOBaHUs
U HUTPOBAHUSA), TOJIyYeHHE M TpHUMEHeHHe. Tonyon: cocmas, cmpoenue, @uauyecKue U Xumuueckue
ceolicmea (peakyuu 2an02eHUpOBAHUs. U HUMPOBAHUs), noxyyeHue u npumeneHue. TOKCHYHOCTh apeHOB.
I'enernyeckas CBA3b MEXAY YIVIEBOJOPOIaMHU, IPUHAIJIEKAIIMMHI K Pa3IMUHbIM KJIaccaM.

[IpupoHbIe UCTOYHUKH YTIAEBOAOPOIOB. [IpupoaHbIii Ta3 u nomyTHble HedTsaHbIE Ta3bl. HedTh u eé
npoucxoxaenue. CrnocoObl mepepaboTKH He(TH: MEeperoHka, KPeKUHr (TePMHUECKUM, KaTaJTUTUYECKHIA),
nuposu3. [IpogykTel mepepaboTku HedTH, UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
YTOJIb ¥ IPOJYKTHI €r0 IepepadoTKu.

OKCIIepUMEHTAIbHBIE METObl U3YYEHUS BEIIECTB U MX MPEBPALICHUNA: 03HAKOMIIEHHE C 00pa3lamMu
IIacT™Macc, KaydykKoB W pe3uHbl, Komnekuun «Hedts» U «Yroip», MOIENHpPOBAaHUE MOJEKYJI
YIJI€BOJAOPOAOB M TaJOr€HONPOU3BOAHBIX, MPOBEICHHE IPAKTUYECKON pPAOOThl: MOIY4YEHHE STUJICHA U
U3Y4YEHUE €ro CBOUCTB.

Pacuérnple 3agaun.

Bbluncnenuss 1o ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO
BEIIECTBA WJIM INPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WM MPOTYKTOB PEAKLIUH).

Kucaopoacoaepxaiue oprann4yecKie coeJHHeHUust



[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHOT M 3TAHON: CTPOCHUE, (PU3HUECKHEe U XUMHYECKHE
CBOMCTBa (peakluy ¢ aKTUBHBIMU METaJlJlaMH, TaJJOT€HOBOJI0POJIaMH, TOPEHKE), TpUMEHeHne. BogopoaHeie
CBSI3M MEXIY MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHOa U ATaHOJa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHBIE CHUPTHL. DTWICHIJIMKONL W TIHWIEPHH: CTpPOeHUE, (U3MUECKHEe W XUMHYCCKHE
CBOMCcTBa (B3aMMOJEICTBHE CO IIEIOYHBIMU MeETalJIlaMH, KaueCTBEHHAs peakKIMs Ha MHOTOaTOMHBIE
cinupThl). JlelicTBre Ha OpraHu3M yenoBeka. [IpuMeHeHne riuiuepyuHa u 3TUIICHTJTUKOIIS.

@DeHod: CTpOeHHE MOJEKYINbl, (QU3NYecCKHe U XHMHYECKHe CBOHCTBa. ToOKcHMYHOCTH (eHona.
[Tpumenenue peHona.

Anpaerunpl U kemousl. DopManbAeTUA, aleTalbIeTHa: CTpOeHUEe, (U3MYEeCKhe U XUMHYECKHe
CBOICTBa (PEAKIMM OKUCICHUS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEaKLIMN), TOJIy4YeHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCYCHas KHUCIOTBHI: CTPOCHHUE,
¢u3nueckue U XMMHYECKHE CBOWCTBa (CBOMCTBA, 0oOIIME ISl Kiacca KHUCIOT, peakuusi dTepUpHUKAIN),
noslydeHue u npuMeHnenue. CTeapuHoOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX
KHCJIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IHCTBHE.

Crnoxuble >QHUpbl KaKk MPOU3BOJHBbIE KapOOHOBBIX KHUCIOT. ['Maponu3 ciaoxkHbIX 3¢upoB. JKHpHL.
I'mpponus xupos. [Ipumenenue xupoB. buosornueckas posb KUPOB.

VYrneBoapl: cocTaB, KiacCHU(PHUKAIUs YIJIEBOJOB (MOHO-, IU- M MoOJMcaxapuibl). [moko3a —
MPOCTEUIIMKA MOHOCaXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHYECKHE CBOWCTBA
(B3ammoperictBue ¢ ruapokcunom wmeau(ll), oxumcieHne amMMmMadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKCHHE TJIFOKO3bI), HaXOXKJIECHHE B TPHUPOJE, MPUMEHEHHUE, OMOJIOTHYECKas POJb.
®orocunre3. PpyKkTo3a Kak U30MEp TITHOKO3bI.

Kpaxman u nenntono3a kak npupozsble noaumepsl. CTpoeHHe KpaxMania U L1eunoao3el. dusnueckue
U XUMHUYECKUE CBOMCTBA Kpaxmasia (TUAPOJIN3, KaueCTBEHHAs! PEaKIHsl C HOJIOM).

DKCcIIepUMEHTAIbHBIE METOBI M3YYEHUS BEIIECTB W WX MPEBPALICHUN: NMPOBEJCHUE, HAOII0AeHuEe U
OIHCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB
(okucnenne staHona okcuaoM wMeau(ll)), MHOroaTOMHbBIX CHHPTOB (B3aMMOJICUCTBHE TJIHMIIEPUHA C
ruapokcuom  menu(ll)), ampaerumoB (OKHCIEHHME aMMHAYyHBIM —pacTBOpoM okcuaa cepebpa(l) u
rugpokcunoM wmeau(ll), B3ammopeiicTBue Kpaxmansa ¢ HMOAOM), TPOBEACHHE MPAKTUYECKOW pabOThI:
CBOICTBA PacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4un.

Borunicnenuss mo ypaBHEHHUIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOTO M3 HCXOJIHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHudeckue coeanHenus. Ousnueckre 1 XUMUYECKUE CBOWCTBA
aMUHOKHUCIIOT (Ha MpUMepe IaulrMHa). buonornyeckoe 3HayeHue aMuHOKUCIOT. [lenTuabl.

benku kak mpupoAHbIE BBICOKOMOJEKYJIApHbIe coequHeHus. [lepBuuHas, BTOpUYHAS U TpPETUUHAS
CTpYKTypa OeNnKkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOIU3, ACHATYpallvs, Ka4eCTBCHHBIC PEAKIMH Ha
OeNKHU.

OKCIIEpUMEHTANILHBIC METOMbl M3YYEHUs BEIIECTB M WX MPEBPANICHUN: HAOIIOJCHWE U OIMHMCAHUE
JI€MOHCTPALIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPH HArPEBaHUU, IIBETHBIE PEaKUU OEIKOB.

BricokomosieKyJIIpHbIE COeTUHEHUS

OcHOBHbIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, CTENEHb MOJMMEpU3allui, CpeAHsss MoJieKyasipHas wmacca. (OCHOBHbIE METOJIbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIMMEPU3aLs U MOJIUKOHICHCAIIHSL.

OKCIIepUMEHTAIBHBIC METOIbI M3YYEHHUs BEIIECTB M MX MPEBPAIICHUN: O3HAKOMIICHHE C 0OpaslaMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexXnpeamMeTHbIe CBA3H.

Peanuzanmst MeXnpeaMETHBIX CBSI3€M IpU  HWM3YyYEHUM opraHudeckod xumuu B 10  kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHM, TaK W IOHATHH,
SIBJIFOILIMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO0mIre ecTecTBEeHHO-HAYYHbIE MMOHSATHUS: SBJICHHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATTU3,
CUHTE3, KJ1accu(uKalus, epruoJUIHOCTb, HA0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJINPOBAHHUE.

duzuka: MaTepus, IHEprus, Macca, aTOM, JIEKTPOH, MOJIEKyJa, YHEPTeTUYECKUI YPOBEHb, BEUIECTBO,
Te0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, PU3NUYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUS.




buonorus: kierka, opranusm, 6uocepa, oOMeH BelecTs B opraHuszMe, (HOTOCHHTE3, OMOIOTHUYECKH
aKTUBHBIC BellecTBa (OCIKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHepabl, TOPHBIE TOPO/IBI, MOJIE3HBIE HCKOTaeMbIe, TOTLTUBO, PECYPCHI.

TexHonorusa: TmHILEBbIE MPOAYKTHI, OCHOBBI pAlMOHAJIBHOTO MUTAaHUS, MOIOIINE CPEICTBa,
JIEKapCTBEHHBIE U KOCMETUYECKHE MIPenapaThbl, MaTEPUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 knacc
OO0mas 1 HeopraHu4ecKasi XuMust

TeopeTnyeckue OCHOBBI XMMHUHU

XuUMHUECKUN 3eMeHT. AToM. Sapo aTroma, WM30TONBL. DJIEKTPOHHAs 000J0uYKa. DHEPreTHUYECKUE
YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- 2eMeHTbl. OCOOEHHOCTH pacHpeeNieH s FIEKTPOHOB
10 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(PUTypaIusi aTOMOB.

[lepuoanueckuii 3akon u [lepuoanueckas cucreMa xumudeckux semeHToB . 1. MenaeneeBa. CBs3b
nepuoanyeckoro 3akoHa u llepuommueckoi cucrembl xumudeckux snemeHToB [[. WM. MenneneeBa c
COBPEMEHHOM TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U
00pa3yemMbIX MMH TMPOCTHIX M CIOXHBIX BEUIECTB IO TPyNIaM M IMEpHoAaM. 3HAYCHHE MEePUOTUIECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBs3b. BUIbl XMMMUYECKOH CBsI3U (KOBaJEHTHAsl HEMOJSpHas U
MOJIsIpHasi, HOHHAs, MeTajindeckas). MexaHu3mMbl 00pa30BaHUS KOBAJICHTHOM XUMHYECKOW CBS3H
(oOOMEHHBI W JTOHOPHO-aKUENTOPHBIN). Bomopomnas cBsi3b. BalleHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunel KPUCTAITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU.

[TonsTHE O MUcnepCHBIX cucTemax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas 1011 BEIECTBA B
pacTtBope.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHknatypa HeOpraHMYeCKHX  BEIIECTB.
['eneTnueckas CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICIKALIUX K PA3JIUYHBIM KJIACCAM.

Xumnueckas peakius. Kinaccudukanms XMMUYECKUX peakiuii B HEOPraHMYECKOW M OPraHMYECKOU
XUMUHU. 3aKOH COXPAHEHUs1 MacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALIEHUS YHEPTUU MPU XUMUUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. OOpaTUMbIe peakiuu. XUMHUYECKOe
paBHOBecue. DaKTOPHI, BIUSIOIIME HA COCTOSTHUE XUMHUYEeCKOro paBHoBecus. [Tpunuun Jle [larense.

Onextponutuyeckas auccoruainus. CunbHble U cinalble 31ekTponuThl. Cpea BOJHBIX PacTBOPOB
BEILIECTB: KUCJasi, HEUTpaJIbHAs, HIEIOYHAas.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKcIIepUMEHTAIbHBIE METOJIbl HM3YYCHHS BENISCTB W WX MPEBPAIICHUHA: JEMOHCTpALUs TaOIuI]
«Ilepuoguueckas cucrema xumuyeckux daemeHToB [J[.  W. MenneneeBa», wu3ydeHue Mojenen
KPUCTAJUTMYECKUX pPEelETOK, HaOJII0/IeHue
U OIKCaHUE JIEMOHCTPAIMOHHBIX U IJIa0OpaTOPHBIX OMNBITOB (pa3joKEHUE TMEpPOKCHAAa BOAOPOJA B
MIPUCYTCTBUM KaTaJIU3aToOpPa, ONPEIEICHUE Cpeabl PacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHANKATOpa, pPEaKIHH HOHHOTO oOMEeHa), MPOBEACHHE MPAKTUYECKOW paboThl «BnusHHe pazTUYHBIX
(akTOpPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.

Pacuérnrple 3agaum.

Pacuérbl M0 ypaBHEHUSM XMUMHUYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C
WCIIOJIb30BAaHUEM TOHATHS «MacCOBas 10JIsI BEIIECTBAY.

Heopranuueckasi xumust

Hemerannbl. [lonoxenue HemeramioB B Ilepmoanueckoil cucTeMe XUMHUYECKHX 3JIEeMEHTOB /.
W. MenneneeBa u 0coOEHHOCTH CTpOeHHsI aroMoB. (Du3nyeckwe CBOICTBA HEMETAIOB. AJUIOTPOIHUS
HEeMeTaJUIOB (Ha MpuMepe Kucaopoaa, cepol, pocdopa u yriaeposa).

XUMUYECKUE CBOWCTBA BAKHEWIIUX HEMETAIUIOB (TaloreHOB, cepbl, a3oTra, (ocdopa, yriepona u
KpEMHUS) U UX COeAMHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIIMX KUCIOT, BOJOPOAHBIX COCIUHEHUN).

[IpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUMN.



Meramnbl.  I[lonoxenue wmeramioB B llepuoguueckoil cucreMe XUMHUYECKHUX 3ieMeHTOB /.
N. MenneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mue Gpuznueckue
cBoMcTBa MeTa/uoB. CIUIaBbl METAJIJIOB. DIEKTPOXUMUYECKHUM psAJl HAIPSHKEHUH METaJIOB.

XUMHYECKUE CBOMCTBA BaXKHEHIIINX METAJUIOB (HATPH, KaJUii, KaJbIIUi, MarHui, alfOMUHUH, [IUHK,
XpOM, JKeJe30, Me/ib) U UX COeTMHEHUH.

OO61ue cnocoObl MoMy4YeHust MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHHs] BEIIECTB W MX NPEBPAIICHUNA: H3YYEHUE KOJUIEKIIMU
«Meramibl U CIUIaBb», OOpa3lOB HEMETAJIOB, PEIICHHE 3KCIEPHMEHTANbHBIX 3a/ad, HaOJI0JIEHUE U
ONHCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJAEHCTBHE THIPOKCHIA ATIOMHHHS C
pacTBOpaMu KUCIJIOT U LIEJI0YeH, KaUeCTBEHHbIE PEAKIIMM HAa KAaTHOHBI METAJLIIOB).

Pacuérnrle 3agaum.

Pacu€rbl Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJHOTO U3 YYAaCTBYIOIIMX B PEaKIMM BEIIECTB, pacdEThl Macchl (00bEMaA, KOIMYECTBA BELIECTBA)
IIPOJYKTOB PEAKLUH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B 00€CTIEYeHUH HKOJIOTUYECKOM, SHEPreTHYECKON M MUIIEBON OE30MaCHOCTH, Pa3BUTHU
MeauuuHbl. [IoHsATHE 0 HAy4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBneHust 00 OOIMUX HAYYHBIX MPUHITUIIAX TPOMBIIUICHHOTO TIOTYYEHHUS BAKHEHUIITUX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MAaTEPUATIOB: BaXKHEHIINE CTPOUTEIbHBIE MATEPUAIbl, KOHCTPYKIIMOHHbIE
Marepuaibl, KPaCKu, CTEKJIO, KEpaMHUKa, MAaTepUalbl JJi 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPTaHUYECKUE U
MUHEpaJIbHBIE YA00pEHUsI.

XuMusi M 3[0pOBbE 4YEJIOBEKA: IPaBWJA MHCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIpENaparoB, IpaBUila
6e301macHOro HCIIOJIb30BaHUs IpenaparoB OBITOBOM XUMUU
B MOBCEJITHEBHOM KU3HMU.

MexInpeaMeTHbIE CBSI3H.

Peanuzanust MEXIpEeIMETHBIX CBS3EW MPU M3y4YEeHUH OO0Iel M Heopranudeckod xumuu B 11 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHSTHHA, TaKk M IOHSATHH,
SIBJISIFOLIIUXCS] CACTEMHBIMU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO0miue ecTecTBEHHO-HAyUHbIe MOHSTHUS: HAay4YHBIH (aKT, TUNIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KIacCUUKaIUs, TEPUOUIHOCTh, HAOTIOICHHE, SKCIIEPUMEHT, MOJISTHPOBAHIE, U3MEPEHUE, SBIICHUE.

@dusuka: Marepus, OHHEPrus, Macca, aTroM, OJJEKTPOH, MPOTOH, HEWTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTh, MOJIEKYJIA, SHEPreTHYECKUI ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKIE BETUYUHBI U €IUHUILBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: kineTka, opranusM, sKocucTemMa, ouocdepa, MaKpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BEILIECTB B OPTaHU3ME.

I'eorpadus: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLUTUBO, PECYPCHI.

TexHonmorusa: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOJCTBO  CTPOUTENIBHBIX
MaTEpHUaJIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, MHUIIEBAs IMPOMBIIIICHHOCTh, (hapMareBTHUeCKas
MIPOMBILIEHHOCTh, ITPOU3BOACTBO KOCMETHMYECKHX IPENapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yJibTaTaM OCBOCHHS OOYyYalOUIMMHUCS TPOTPaMM
cpenHero obmiero oOpa3zoBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MpeAMETHBIM). HayuHo-MeTomudeckoii
OCHOBOH JuTs pa3paOOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IPOTPAMM CpEIHEro 00mero oopazoBaHHs
SIBIISICTCSI CACTEMHO-JICSITEJIbHOCTHBIH MOJIXO.



B cooTBeTcTBUU C CHUCTEMHO-AESTEILHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX DPE3YyJhTaTOB
OCBOCHHA TMpenMeTra «XHWMHsS» Ha YpOBHE CpeIHEero oOmero oOpa3oBaHUS BBIACICHBI CIEIYIOLIHE
COCTaBJISIONIHE:

OCO3HaHHWE OOy4YalIIMMHUCA POCCUHCKOM Tpa)XJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICICHHIO;

HaJU4Yre MOTHUBAIIUU K 00YUYEHUIO;

L[eJIeHaNPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH TNYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HUCTOPUUYECKUX TPAAUIUI 0a30BOI HAYKU XUMUH;

TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMXCSl PyKOBOJICTBOBATHCS B CBOEU AESITENHHOCTH HEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMHU, MIPUCYIIUMH LIETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HaJIM4Yue TMPABOCO3HAHMS HKOJIOTMUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIHM U CTPOUTH
KU3HCHHBIC TIJIaHBI.

JInuHOCTHBIE pPE3yJbTaThl OCBOCHUS MpeAMeTa «XUMHUS» JOCTHTaloTCid B €IWHCTBE Y4eOHOU H
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMHU, COLMOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMHU U HJI€aTlaMH POCCHICKOTO TPaskJaHCKOTO OOIIecTBa, MPUHATHIMUA B OOIIECTBE
HOpPMaMHM W TIPAaBWJIaMHU TIOBEACHUS, CIIOCOOCTBYIOIIMMH IIPOILIECCAM CaMOIIO3HAHMSA, CAMOPA3BUTUS U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YUYaIOIIUXCSL.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHS MpeaMeTa «XHUMEs» OTPaKalT CcHOPMHUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOM AEATETbHOCTU OOYYarOIIMXCS MO pealli3alliid MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

OCO3HaHUsI OOYYAIOIIMMHCS CBOUX KOHCTHUTYI[MOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHUS K 3aKOHY U
IIPABOIIOPSIIKY;

MPEACTABICHUS O COLMATIBHBIX HOPMaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPUECKOW NESATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX NMPOEKTOB, PEUICHUH
y4eOHBIX U MIO3HABATEIBHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHBBI, HaMEPEHHMs, JIOTUKY M apryMeHTbl JIPYrux Mpu
aHaJIM3€e Pa3IMYHbIX BUIOB YUCOHOU NESTEILHOCTH,

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJEJINI0 OTE€UECTBEHHOU XUMUU;

YBaXEHHs] K TMpolieccy TBOpYECTBa B OOJACTH TEOPHUM M MPAKTHUYECKOTO MPUMEHEHUS XUMUH,
OCO3HaHUsI TOTO, YTO JOCTIIKCHHS HAYKH €CTh pPe3yJbTaT JIMTENbHBIX HAOMIOJEHUM, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPyAa YUEHBIX U IPAKTHKOB;

WHTEpeca W TIO03HABATENHHBIX MOTHUBOB B TIOJYUYEHHH U IOCIEAYIOIIEM aHanu3e HHpopMmamwu o
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CTIIOCOOHOCTH OLIEHUBATH CUTYalluH, CBSI3aHHBIE c XUMHUYECKHUMH SIBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEJEHUE U MOCTYIKH CBOMX TOBApHILEH C MO3UIIMI HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN ATUX MOCTYIKOB;

4) popMupoOBaHMSA KYJIbTYPHI 310POBbS:

MMOHUMaHHUS IEHHOCTEH 370pOBOTO M 0€30MacHOTro o0Opas3a >KM3HU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmroieHnst TTpaBuil O€30MacHOTO OOpaIlleHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM XHU3HH U B
TPYAOBOM AEATEIBHOCTH;

MOHMMAHUS [IEHHOCTH NPaBWJ HHIAUBUAYAJIbHOIO U KOJUIEKTUBHOIO O€30M1aCHOTO TOBEJIEHUS B
CUTYAIUIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJTEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (YHOTPeOIeHHs ajaKOroJisi, HapKOTUKOB,
KypeHusl);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENICKON JEATENbHOCTH, OOIIECTBEHHO
IOJIE3HOM, TBOPUYECKOM U IPYTUX BHUJIAX JESATEIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4YaCTHE€ B PEIICHUHM MPAKTUYECKHUX 3a7a4 COLMAIBbHON HaIlpaBJIE€HHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);



UHTEpeca K MPaKTMYECKOMY H3yYeHHIO Mpodeccuil pa3iMyHOro poja, B TOM YHCIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XXCHHUS K TPYy, THOASIM TPyJla U pe3ybTaTaM TPyAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHAMBUIYAJIbHOW TpaeKkTOpuu oOpa3oBaHus, Oymymien
npodeccud M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00I11eCTBa;

6) PK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU IEJIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOAE, KaK MCTOUYHHKY CYIIECTBOBAHUS >KU3HU Ha
3emire;

MOHUMAaHMS TJI00AJTBHOTO XapaKTepa SKOJIOTUYECKHX MpoOseM, BIUSHUS SYKOHOMHUYECKUX IMPOIECCOB
Ha COCTOSIHME NTPUPOAHON U COLMAIIEHOMN Cpebl;

OCO3HaHUS HEOOXOIMMOCTH MHCIIOJIb30BaHMS JOCTMDKEHMH XUMHUHM JJIs  PEIICHHs BOIPOCOB
PaLMOHAIBHOTO TPUPOJOIOIb30BAHNUS;

AKTHUBHOI'O HENpPUATUSA JNEUCTBUM, NPUHOCIIIMX BpEI OKpYKAlOLEHd NPUPOJHON Cpene, YMEHMs
IIPOTHO3UPOBATh HEOJIArONpPUATHBIE HKOJOTMUYECKUE TIOCHIENCTBUA IpEeNINpUHUMAEMbIX JeHCTBUH U
IIpeIOTBpALIaTh UX;

HaJIM4Usl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHMS, dKOJOTHYECKON KYJBTYPBI, OMIbITA JEATEIBHOCTH
9KOJIOTMYECKOM HAIIPAaBJIEHHOCTH, YMEHUSI PyKOBOJICTBOBATHCSI MU B [T03HABATEIbHOM, KOMMYHUKATUBHOM
U COLIMAJIbHOM MPaKTUKE, CIOCOOHOCTU M YMEHHUS aKTUBHO IPOTUBOCTOSTh UIE0IOTUU XeMopoouu;

7) IEHHOCTH HAYYHOI 0 MO3HAHUS:

Cc(OPMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
OOIIECTBEHHOH MPaKTHKH;

MOHUMaHMsl CHeU(PUKN XUMHM KaK HayKd, OCO3HaHUS €€ poiMd B (JOPMUPOBAHMM PallMOHAIBLHOIO
HAYYHOTO MBIIIICHHUS, CO3JaHUH LEJIOCTHOTO IPEACTaBICHUS 00 OKPYXAloIleM MHpE Kak O €IMHCTBE
IPUPOJBl U YEIOBEKa, B IMO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpoOJIeM COXPAHEHUs
IIPUPOJIHOTO PaBHOBECHS;

yOexXIE€HHOCTM B OCOOOH 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM IMBHIM3aUM: B €€
IYMaHHCTUYECKON HaNpaBICHHOCTH M Ba)XKHOM POJM B CO3/JaHUU HOBOW 0a3bl MaTepHabHON KYyJIBTYPBHI,
peleHnH TI00aIbHBIX MPOOJeM yCTOHYMBOIO pPa3BUTHUSA 4YEJIOBEYECTBA — CHIPHEBOM, 3HEPreTHUECKOM,
MUIIEBOM M IKOJIOTUYECKOH Oe30MacHOCTH, B Pa3BUTHM MEIUIMHBI, OOECIIEYCHUH YCJIOBHUI YCIIEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(MOPTHOM JKU3HU KaXKJOT0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: NOHHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUs, HUCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM MCIIOJb30BaTh IOJTy4aeMble 3HaHMA IS aHaIu3a U OOBACHEHMS
SABJICHUN OKpY’)KAIOLIer0 MHUPa W MPOMCXOJAIMX B HEM HM3MEHEHUH, yMEHHs JenaTb OOOCHOBAaHHbBIE
3aKJIIOYEHUsT HA OCHOBE HAyuyHBIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C LEJNbIO IOJIyYEHHUs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIOJIb30BaTh XUMHMUYECKHE 3HAaHUS [Uld pelIeHus MnpolsieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpEeca K MO3HAHUIO U MCCIIEA0BATENbCKON NEATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHUH B COOTBETCTBUHM C )KU3HEHHBIMU MOTPEOHOCTIIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IUYHbIX cepax MmpophecCHOHATbHON AEATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MertarnpeaMeTHbIe pe3yJIbTaThl OCBOSHHS YYeOHOTO MpeaMeTa « XUMHs» Ha YPOBHE CPETHETO OOIIero
00pa30BaHMsl BKIIOYAIOT:

3HaYMMble A (QOPMHUPOBAHUS ~ MHPOBO33PEHUS  OOYYAIOMUXCA  MEKAUCHUIUIMHAPHBIC
(MexmpenMeTHbIE) OOIeHAyYHbIE TOHATHUS, OTpaXKAloIIMe IENOCTHOCTh HAyYHOW KapTUHBI MHUpa H
cnenn(UKy METO/JOB TO3HAHUS, MCIOJIB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, dHEPTHS,
SBJIGHUE, TPOLIECC, CUCTeMa, Hay4yHbIH (akT, MPHUHIMI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieioBaHme, HaOIroIeHue, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);



YHHUBEpCaJbHbIE y4eOHbIE JIeHCTBHs (TO3HABATENbHBIE, KOMMYHUKATHBHbBIC, PETYJSTHBHBIC),
obecnieunBaromue (opMupoBaHHe (YHKIIMOHATBLHOW TPAMOTHOCTH W COIHMAILHOW KOMIICTCHIIHH
oOydJaronuxcs;

CIIOCOOHOCTh O0YYaIOIIUXCSI MCIIOh30BaTh OCBOSHHBIC MEXIHCIUILTMHAPHBIC, MUPOBO33PCHUECKUE
3HaHUS U YHUBEPCAJIbHBIC YUCOHbBIC ICHCTBHS B TIO3HABATEIILHOM U COIMAILHOMN MPAKTHKE.

MeranpenMeTHple  pe3yJdbTaThl  OTPAXKAIOT  OBIAJCHHE  YHUBEPCANBHBIMH  YYCOHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBnaneHne YHUBEPCAJIbHBIMHA y'—lCﬁHBIMI/I NMOo3HABaATEJIbHBIMU HeﬁCTBHHMH:

1) 6a30Bble JJOruYecKue AecTBUS:

CaMOCTOSITENILHO (hOPMYITMPOBATH U AKTYAJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpeNeNIATh LEeNU JESATEeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUM HMX JOCTHIKEHUS, COOTHOCUTh
PE3yJIbTaThl AESATEIBHOCTH C TOCTABJIEHHBIMU LIESIMU;

UCIOJIb30BaTh NPU OCBOCHUM 3HAHUN HPUEMBI JOIMYECKOI'O MBILIUIEHUS — BBIIENATh XapaKTepHbIE
IIPU3HAKW MOHSTUA M yCTaHaBIMBAaTh UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME IOHATUS IS
OOBSICHEHUS OT/IENbHBIX (PAaKTOB U SIBICHUIL,

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIACCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBaTh IPUUNHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Y4aeMbIMU SIBJICHUSAMU;

CTPOUTb JIOTUYECKUE pACCYXKICHUsSI (MHAYKTHBHbBIC, JEAYKTHBHbIC, [0 aHAJOTWH), BBIABIATH
3aKOHOMEPHOCTH U IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBIECHUAX, GOPMYIMPOBATH BBIBOABI U 3aKIIIOUEHHUS;

IIPUMEHSTh B IPOLECCE MO3HAHMS, HCIOJb3YEMblE B XHMHUU CHUMBOJUYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJIEIbHbBIE IPEJICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) 3JE€MEHTa, XUMHYECKas
¢dbopmyna, ypaBHEHHE XUMHUYECKOH pEeaKUUU — MPU PELICHUH Y4€OHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX
3ajja4, NPUMEHATh Ha3BaHHbIE MOJEJbHbIC IMPEACTABICHUS Ui BBIABJIECHUS XapaKTEpHBIX NPU3HAKOB
M3y4aeMbIX BELLECTB U XUMUYECKUX PEAKLUH.

2) 0a3oBblIe HCCJIeN0BaATEIbCKUE TeHCTBUS:

BJIaIETh OCHOBAMH METOJI0OB HAYYHOI'O IO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIU;

(GopMyaMpoBaTh LENU M 3aJa4d HCCIEA0BaHMs, HCIOJIb30BAaTh IOCTABIECHHBIE M CAMOCTOSATEIBHO
copMyIMpOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIs (POPMUPOBAHUS TUTIOTE3BI
10 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

BJIJIETh HABBIKAMU CAaMOCTOSATEIBHOIO IJIAHUPOBAHUS U MPOBEJICHUS YUEHUYECKUX DKCIIEPUMEHTOB,
COBEPILIEHCTBOBAaTh YMEHMs HAOMIOJAaTh 3a XOAOM IIPOILEcca, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro
pe3yabTar, (QOpMyNIHpPOBaTh OOOOWIEHUS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH PpE3yJIbTaTOB
HCCIIEIOBaHMs, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOAEIaHHOH padoTe;

npuoOpeTaTh OMBIT YYECHHYECKOW HCCIEI0BATEIbCKOW U TPOEKTHOM JEeSTEIbHOCTH, HpPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELIeHHs INpPaKTHUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOOB ITO3HAHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATbCS B PA3IUYHBIX MCTOYHHMKAX HH(pOpManuu (Hay4HO-TIOMYJISIpHAsl JHUTEparypa
XMMHUYECKOI0 COZAEp)KaHUs, CIpaBOYHble NocoOusi, pecypchl VHTepHeTa), aHaIM3MPOBaTh MH(OPMAIHIO
pa3NUYHBIX BUAOB U (GOPM  MpPEACTAaBICHHS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTb;

(GbopMyaHpOBaTh 3aNpoChl M NMPUMEHATh Pa3IMYHbIE METOJbI IPU MOUCKEe U oTOOpe MH(pOpMaluy,
HE00XOIMMOM AJIs BBIIOJHEHUS YUEOHBIX 3a/1a4 ONpeAEIEHHOrO TUIIa;

puoOpeTaTh OMBIT HCIOJIB30BAaHMUS MH(POPMAMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH U Pa3JIMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeacTaBieHus MHPOpMaLUU (CXeMbl, rpaduky,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIOJb30BAaTh HAyUYHBIH SI3bIK B KauecTBE CPEJCTBA MIpU paboTe C XMMHUYECKOH HH(pOpMaIHen:
NPUMEHSTh MEXIIpeAMeTHble ((u3nueckue M MaTeMaTHYecKHe) 3HAKW U CHUMBOJBI, (OPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIONIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA  HATJISIIHOCTH.

OBJIaI[eHI/le YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU I[eﬁCTBHHMHZ



3aJ1aBaTh BOIIPOCHI 1o CYILECTBY o0cy:xaemMoit TEMBI B XoJe auaora
W/WIM TUCKYCCUU, BBICKA3bIBaTh HJieH, (OPMYIHUPOBATH CBOU IMPEATIOKEHUS OTHOCUTEIBHO BBHIMOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C  Mpe3eHTallel  pe3yibTaToB  IO3HABATEIbHOW  JEATENBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBIMOJHEHWH XUMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKON paboThI MO UCCIETOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealn3alliid y4eOHOro MPOeKTa U
(dbopMyIIHpOBaThH BBIBO/JIbI
0 pe3ysbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM COTTIACOBAHMS MO3ULIMN B X0JIe OOCYKIEHHS 1 OOMeHa
MHCHUSMMU.

OB.TIa)IeHI/Ie YHUBEPCAJIBbHBIMHU PEryJIs i TUBHBIMUA JEeHCTBUSIMM:

CaMOCTOATENIFHO IIAHUPOBATH U OCYILECTBIISTH CBOIO [O3HABATEIbHYIO AEATEIBLHOCTD, ONpeneisis e
[eTu W 3a/a4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpEAIaracMblii alrOpUTM
JEWCTBUI TpU BBIMOJHEHUHM Y4YeOHBIX M HMCCIEIOBATEIbCKUX 3a]ad, BbIOMpaTh Hambosiee 3GEeKTUBHBIN
CIIOCO0 MX PEeIICHHS C YIETOM MOYYECHHUS HOBBIX 3HAHUH O BEHIECTBAX M XUMHUYECKHUX PEAKLUSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTU Ha OCHOBE CAaMOAHAJIM3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 xknace

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckast XuMus» OTPaKaroT:

c(OPMHPOBAHHOCTh IMPEJICTABICHUI O XUMHUECKOM COCTABIIAIOLIEH €CTeCTBEHHO-HAyYHOW KapTHHBI
MUpAa, POJIM XUMHUH B TIO3HAHUH SBJICHUIA MTPUPOJIBI, B POPMHUPOBAHUHU MBIILICHHUS U KYJIbTYPBl IUYHOCTH, €&
(YHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUIsl pPELIeHHs NPaKTHUYECKUX 337ad U SKOJIOTHYECKH
00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpeIe;

BJAJICHUE CUCTEMOH XUMHMUYECKUX 3HaHUH, KOTOpas BKJIIOYAeT: OCHOBOIIOJIATAOLINE IOHSITUS
(XMMHUYECKHIT ~ DJIIEMEHT,  aTroM, DJJEKTPOHHas  O0OJOYKa  aToMa,  MOJIEKyJla,  BaJCHTHOCTH,
3JIEKTPOOTPHLIATEIbHOCTh, XUMHUECKasi CBs3b, CTPYKTypHass (opmyna (pa3BEpHyTas U COKpalléHHas),
MOJIb, MOJISIDHAsi Macca, MOJSPHBIA O0BEM, YTIEpOIHBIA CKeNeT, (YHKIHMOHAJbHAS TPYIa, pajuKall,
U30MEpHsi, U30MEpbl, FOMOJIOTHUECKUH psil, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPOJX M a30TCOJeprKallue
COEIMHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEIUHEHHS); TEOPUHU U
3aKOHBI (TEOpHsl CTPOCHUs OpraHuYecKux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUH; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKallie B OCHOBE
MOHUMAaHMsI MPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUMH, (PaKTOJIOIMUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, IMOJyYeHHH W OE30MaCHOM HCIIOJIb30BAaHIUHM BAXXHEHMIINX OPraHMYECKHUX BEIIECTB B OBITY H
MIPAKTUYECKOH J1eATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh yMEHUI BBIABIATh XapaKTEepHbIC MPHU3HAKH TOHATHH, YCTaHABIUBATh WX
B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MTOHITHS IIPU ONMCAHUU COCTaBa, CTPOCHHUS U MPEBpaIleHUi
OPraHNYeCKUX COCTUHECHUM;

C(OPMHPOBAHHOCTh ~ YMEHUH  MCNOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmIEHHOW) (OPMYJT OpPraHMYECKUX BELIECTB U
YpaBHEHHH XUMHUYECKUX peaKUUil, M3roTaBIMBaTh MOJAEIM MOJEKY]1 OPraHMYeCKUX BEIIECTB s
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NPUHAAJIECKHOCTh N3yUYEHHBIX OPIraHUYECKUX BEILECTB I10
UX COCTaBy M CTPOCHHIO K OIpPENeIIEHHOMY KIJIACCY/TpyIIe COCIUHEHUH (yIIeBOJOPOIBI, KHUCIOPOI M
a30TcoJiepKalllue COEJUHEHUS, BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs), JaBaTb MM Ha3BaHUA IO
cucremarnueckoil HoMmeHkinatype (IUPAC), a Taxke NpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTIEJIBbHBIX
OpPraHUYECKUX BEIECTB (3TUJICH, IPONMIIEH, alleTUIIEH, STUIICHIVIUKOIb, MNIMLIEPUH, (GeHoI, popMabaeru,
alleTalnbpJern],, MypaBbUHasl KHUCIIOTa, YKCyCHas KHUCIIOTa, OJIEMHOBAas KHCJIOTA, CTEApUHOBAsl KHUCIIOTA,
IJII0K03a, PPYyKTO3a, Kpaxmall, LEeJUI0103a, IIULUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEICNATh BUIBl XUMHUYECKOW CBS3HM B OPraHMYECKHX COCIUHEHHIX
(omMHapHBIE U KPATHBIC);



c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSThH MOJIOKEHUS TEOPUHM CTPOCHUS OPraHWYECKUX BEIIECTB A.
M. BytnepoBa st OOBSICHCHHSI 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; 3aKOH
COXPAaHEHHUS MacCChl BEIECTB;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MYECKHE W XHUMHUYECKUE
CBOMCTBAa TUIMHMYHBIX MPEACTABUTENECH pa3NUYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH,
MPOMWJICH, ameTwuieH, OyrtaaueH-1,3, meTwnOyramuen-1,3, OEH30J, METAaHOJ, 3TaHOJ, ITHJICHTJIUKOJb,
TIIALIEpHUH, (EHOJ, alleTalbleru]l, MypaBbUHAas M YKCYCHas KHUCJOTHI, TJIIOK03a, Kpaxmal, LeJIioo3a,
AMUHOYKCYCHAsl KHUCJIOTa), WUTIOCTPUPOBATh TEHETUYECKYIO CBsI3b MEXKIYy HHMH YPaBHCHHUSIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyT;

c(OPMUPOBAHHOCTh yMEHHSI XapaKTepPU30BaTh HWCTOYHUKUA YIJIEBOJAOPOTHOTO ChIPhs (HE(DTH,
MIPUPOJIHBIH ra3, yroib), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE TPUMEHEHNE MPOAYKTOB IepepaboTKu;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHCICHUS 110 XUMUYCCKUM YPaBHEHHSIM (MacChl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIUH IO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO u3 UCXO/HBIX BEIIECTB
WM MIPOJYKTOB PEaKLUN);

c(hOPMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHHWI 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHUS,
UCIONb3YEMBIX B XHMHUU TNPU W3YYCHHM BEIIECTB M XHWMHUYECKUX SBJICHHM (HaONIOJeHUE, W3MEpEHUeE,
IKCIIEPUMEHT, MOJICIIMPOBAHHKE), UCIIOJIH30BATh CUCTEMHBIC XUMUYCCKUE 3HAHMS JUTSl IPUHSTHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

cOPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa I[IOJIL30BAHUS XUMHUYECKOW TMOCYIOW U
nabopaTopHbIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpAlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH IO BBITTOJHEHUIO JTA00PAaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH M BBIMOJIHATh XUMUYECKUN IKCHEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIICCTB MPU HArPEBAaHUU, MOJNyYCHHUE ITHICHA W M3YUYCHHE €r0 CBOWMCTB, Ka4eCTBEHHBIC
peaKuuu OpraHMYecKHX BEIIECTB, JEHATypalus OENKOB MpPH HAarpeBaHUU, LBETHbIE PEaKIHH OENKOB) B
COOTBETCTBUM C TpPaBWJIAMU TEXHUKH OE€30MACHOCTH IMPHU OOpalICHUHM C BEHICCTBAMH U JIA0OPATOPHBIM
000py/I0BaHUEM, NPEICTABISTh PE3ylbTaThl XMMHUYECKOTO SKCIIEpHUMEHTa B (GopMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIUX peakIuii U (OpMyIMPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKHU aHAIM3UPOBATh XMMHUYECKYI0 HHQOPMAIHIO, MOTydaeMyto
13 pa3HbIX UICTOYHHUKOB (CpecTBa MaccoBoi nHGopMaluu, IHTepHeT u ApyTuX);

c(hOpMUPOBAHHOCTH YMEHUN COOJIIOAATH MPAaBHIIA SKOJOTHUUECKH IIeJIECO00Pa3HOTO MOBEICHHS B OBITY
U TPYIOBOW ACSITENHLHOCTH B IENSAX COXPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOILIEH MPUPOJIHON Cpebl,
OCO3HaBaTh OINACHOCTh BO3JCHCTBHUS Ha JKHUBBIE OPraHU3Mbl OMNPEIEIEHHBIX OPraHWYECKUX BEIIECTB,
nmoHnMasi cMbIca nokasarens [1JIK, moscHATh Ha mpuMepax crocoObl YMEHBIICHHS W MPEAOTBPAIICHUS UX
BPEAHOTO BO3/CHCTBHS Ha OpraHU3M YeJIOBEKa;

Ui OOYYaloUIUXCS C OTPAHMYEHHBIMH BO3MOXKHOCTSMH 370POBBS: YMEHHE NPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUI;

JUISL CIIETIBIX U CAOOBUISAIIMX OOYYAIOMIMXCS: YMEHHE UCIOIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY
o6o3nauenuii JI. Bpaitnst ns 3anmucu XuMudeckux Gopmyi.

11 knacc

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN: 0 XUMUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHONW KapTUHBI
MUpa, POJIU XUMUHU B O3HAHUU SBJICHUM NPUPOIBI, B HOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbl IHYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOJUMOW i pelIeHHs] MPAKTUYECKHX 3a7Jad M SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUM, KOTOpPAs BKJIOYAECT: OCHOBOIIOJATAKOIIUE IMOHATHS
(XMMUYECKHUIl 3J€MEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJCHTHOCTH, SJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas CBS3b
(koBanieHTHAsI, MOHHAS, METALTMYECKAsi, BOJOPOIHAsS), KPUCTALIMYECKAs PEMIETKA, THUIbl XUMHYECKHX
peaKkuuii, pacTBOp, JJIEKTPOJMUTHI, HEJIEKTPOJUTHI, DIEKTPOJIUTUYECKAS JUCCOLMALMS, OKHUCIUTEID,
BOCCTAHOBUTEN, CKOPOCTh XUMHUYECKOW pPEaKIMH, XUMHYECKOE PAaBHOBECHE), TCOPHUU W 3aKOHBI (TEOPHS
AJIEKTPOJIUTUYECKON JHUCCOLMalny, nepuoanueckuid 3akoH [[. 1. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPAHEHWS W TPEBPAIICHUS SHEPTHH MPU XUMUUYECKHX PEAKIMsIX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH S3bIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIlUe B OCHOBE MOHUMAHUSI IPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DAKTOIOTUYECKHE CBEICHUS O CBOMCTBaX, COCTaBe, MOTYYCHUH H
0€30MacHOM HCTOIb30BaHIH BaXKHEUIITNX HEOPTraHMUECKHUX BEUIECTB B OBITY U MPAKTUUYECKON JESTEIbHOCTH
YeJI0BEKa;

cOpPMUPOBAHHOCTh YMEHUN BBISBIATh XapaKTepHbIE MPHU3HAKUA TOHATHH, YCTaHaBIMBATh HX
B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS MPHU OMHMCAHUM HEOPTaHUYECKUX BEIIECTB U UX
MPEBpAILICHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIOJB30BaTh XHUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (OpMYyIT
BEIIIECTB M YPaBHEHUH XMMHUYECKUX peakiui, cuctematudeckyto HomeHkinarypy (IUPAC) u TpuBuambHbIE
Ha3BaHUs OTACJIbHBIX HEOPTraHUYECKUX BEIIECTB (yTapHBIi a3, YIIEKUCIbIN ra3, aMMHuak, raiéHasi U3BecTh,
HeraméHasi U3BeCTh, MUThEBasl COAA, MTUPUT U IPYTHUE);

c(hOPMUPOBAHHOCTh YMEHUI OTPEIENIATh BAICHTHOCTh U CTENIEHh OKUCIICHUS XUMUYECKHIX JIEMEHTOB
B COCAMHEHHUSAX DA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBAJCHTHAs, MOHHAs, MeTajindyeckas,
BOJIOPOAHAs) B COCAUHEHUSX, THUIN KPUCTAJUIMUECKOW pEmETKM KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHAsl, HOHHAs, METaJUIMYecKas), XapakTep Cpeasl B BOJHBIX pPACTBOpPaX HEOPTaHUYECKUX
COCIIMHCHHIA,

c(OpMUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPHUHAJJICKHOCTh HEOPraHWYECKHX BEIIECTB MO HX
COCTaBy K ONpENSIEHHOMY KJIacCy/TpymlIe COeIUHEHWH (IPOCThIC BEMIECTBA — METAJUIBI U HEMETaJUIbI,
OKCH/JIbI, OCHOBAHHUSI, KUCJIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHUH pACKpBIBaTh CMBICH mepuoaudeckoro 3akoHa J[. WM. MenneneeBa u
JI€MOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLIYI0, 00bICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHUE AaTOMOB XUMHYECKHX
aneMeHToB 1-4 mnepuomoB Ilepuomumueckoit cucrembl xumuueckux sieMeHtoB JI. W. Menpaeneesa,
UCTONB3ys TIOHATHS «S-, p-, d-2JEKTpOHHBIE OpOUTAINY, «IHEPreTUUYECKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COCIUHEHH IO MepHoJaM U Ipynram
[Tepuoanueckoit cucrembl XxuMuueckux 3iaeMeHToB . . Menpaeneesa;

c(hOPpMUPOBAHHOCTh YMEHUW XapakKTEepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA
HEOPraHUYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHUE TEHETHUECKOUN CBSI3H MEXTY
HEOpPraHMYECKUMH BEIIECTBAMH C TOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUECKHUX PEaKIIHii;

c(OpPMHUPOBAHHOCTh YMEHHS KIACCHPHUIIMPOBATh XUMHUYECKHE PEAKIHUU 10 Pa3IUYHBIM MPH3HAKAM
(4nciy M cocTaBy pearupyrolux BEIIeCTB, TEMIOBOMY 3P GEeKTy peakliy, U3MEHEHUIO CTeNeHeH OKUCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISATh YpPAaBHEHUS pEaKIUil pa3Iu4HbIX THUIIOB, IOJHBIE U
COKpaIIEHHbIC YPAaBHEHHSI PEAKIINl HOHHOTO OOMEHA, YUYUTHIBAS YCIOBHS, IPU KOTOPBIX ITH PEAKIIUU UITYT
710 KOHIIa;

c(OPMUPOBAHHOCTh yMEHHI TIPOBOJIUTH PEAKIWH, MOATBEPHKIAIONINE KAUYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI pacCKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUl
MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OanaHca STUX PEaKIui;

c(OPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklru OT Pa3iHyHbIX
(hakToOpoB; XapakTep CMEIICHHS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUA
(mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE TPOIECCHI, JIeKAIIHMEe B OCHOBE
MIPOMBIIIJICHHOTO MOJyYEHUsI CEPHOI KUCIIOTHI, aMMHaKa, a TakkKe CPOPMUPOBAHHOCTD IMPEICTaBICHUI 00
OOIIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBHIYMCICHUS C UCIOJIb30BAHUEM IOHSATHS «MaccoBasi JOJIs
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX PEAKIHUIX, MACChl BEIIECTBA WIIH
o0bEMa razoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOLIUX B
peaKiuu BEMIECTB, TEIUIOBOTO 3¢ (deKkTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPAIICHUS M COXPAHEHUS YHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMH CcOOMIONaTh MpaBHJa TIIOJIb30BAaHUS XUMHMYECKOW TIOCYJIOW U
a0opaTOpHBIM O0OpYJOBaHUEM, a TaK)Ke TMpaBWiia OOpalIeHWs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBITTOIHEHUIO JTA00PaTOPHBIX XUMUYECKUX OMBITOB;



c(OpPMUPOBAHHOCTh YMEHUI IJIAHUPOBATh M BBINIOJHATH XUMHUYECKUN HKCIEPUMEHT (pa3liosKeHue
MEPOKCHJIAa BOJIOPO/Ia B IPUCYTCTBUM KaTalnu3aTopa, ONPEAEICHUE CPEIbl pACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCATHLHOTO MHAUKATOPA, BIUSHUE PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM peaKluu, peaKiuu
MOHHOTO 0OMEHa, KAYECTBEHHBIE PEaKIMU Ha CyJb(}aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH AMMOHHUS,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTansl» 1 «HemeTansl») B COOTBETCTBUH C TIPaBUIIaMU
TEXHUKHU OE30MaCHOCTH TPU OOpAIICHUH C BEIIeCTBAMHU U JTAaOOPATOPHBIM 000pYAOBAaHUEM, MPEICTABIATH
pe3yNbTaThl XMMHYECKOTO SKCIIepUMEHTa B ¢opMe 3amucH ypaBHEHHUH COOTBETCTBYIOUIMX pEaKIHid U
(hOopMyJIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHM KPUTHUECKHU aHAIM3UPOBATh XMMHUYECKYI0 HH(QOPMAIIHIO, MOTydaeMyto
W3 pa3HbIX UCTOUYHUKOB (CPECTBA MaCCOBOM KOMMYHUKAINU, IHTEpHET U IpyTrux);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOAATH MTPaBUIIa SKOJIOTHUYECKHU 11e1ecO00pa3HOro MOBEACHHS B OBITY
U TPYIOBOM JESATEIBLHOCTH B LEISAX COXPAHEHHsS] CBOETO 3/JI0POBBS M OKpYKAlOUIeH MPUPOJHOU CpEIbI,
OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3MBbI OMpPENEIEHHBIX BEIIECTB, MOHUMAsl CMBbICI
nokazarenst [IJIK, mosicHAT, Ha mpuMepax CIOCOObI YMEHBIICHHS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YelIOBEKa;

JUISE OOYYaIONUXCS C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE NPHUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHU;

JUTSL CIIETIBIX U CIAO0OBUSIIMX OOYYAIOIIMXCS: YMEHHE UCIOIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY
o6o3nauenuii JI. bpaitns ns 3anmucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
No HaumenoBanue pa3zznenoB u tem nporpammsl | KonnyecTBo yacos HP3O DIIEKTPOHHBIE
n/m Bcero | KoatponbHbie [IpakTuueckue (mmudpoBsie)
paboThI paboThI oOpa3oBaTelibHbIE
pecypcbl
| Pa3znen 1. TeopeTuueckue 0CHOBbI OPraHUYeCKOH XUMUM
1.1 | IIpenmer opranuueckod xumuu. Teopus |3
CTPOCHMSI OpraHUYECKUX cOoeAuHEeHHl A. M.
byTtneposa
HToro mo pazaeny 3
| Pa3nea 2. YriieBoaopoasbl
2.1 | [IpenenpHble yriaeBoIOPOAbl — AIKAHbI 2 OI'NC «Mos mikona»
https://myschool.edu.ru
2.2 | HempenenbHble  YIJIEBOJAOPOJIBI:  AJKEHBI, | 6 1 OI'NC «Mos mikoma»
aJIKaIMCHBI, aJTKUHBI https://myschool.edu.ru
2.3 | ApoMaTtH4yecKue yrieBoa0pPOIbI 2 OI'NC «Mos mikoma»
https://myschool.edu.ru
2.4 | IIpupoaHble NCTOYHUKHU YTIEBOAOPOIOB U UX | 3 1 Hcnons3oBanue OI'NC «Mosa mkona»
nepepaboTka He(TENPOAYKTOB u | https://myschool.edu.ru
MPUPOJHOTO Ta3a Kak
TOTUIMBA ISl TPAHCTIOPTa
B Yensbunckoi obaactu
Htoro no pazgeny 13

| Pa3nea 3. Kucjopojacoaep:kanue opraHnyeckue coeJuHeHNsl

3.1 | Crnuptel. DeHon 3 OI'NC «Mos uikona»
https://myschool.edu.ru
3.2 | Anbaerunsl. Kap6onoBeie KHUCJIOTHI. | 7 1 [IpousBoacTeo OI'NC «Mos mikona»
Crnoxubie 3¢upbl MaprapuHa Ha | https://myschool.edu.ru
MIPEATIPUATHSIX
Yensibunckoit  obiacTu
(Tpouukwmii
YKUPKOMOMHAT)
3.3 | YraeBomasl 3 1 OI'C «Most  1mIKkoiay
https://myschool.edu.ru
Htoro no pazgeny 13



https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru

| Pa3znen 4. A3oTcoaepxamniue 0

raHu4YecKue coeTUHEeHHUs!
4.1 | AMuHBl. AMUHOKUCTOTHI. benku 3 I'ennas wmxenepus, ee | PI'UC «Mos mkoma»
BO3MOYKHOCTH. https://myschool.edu.ru
MIPOU3BOCTBO Mmsca,
MOJIOKa, SUIl B PETHOHE.
Hcnonb3oBanue
OJTHOKJIETOYHBIX
BOJIOpOCIIEH npu
MIPOU3BOJICTBE OEIKOBBIX
nob6aBok (nturiedadbpuka
Yebapkyib,
HOxHOYpaNbeK)
Hroro no pazgeny 3
| Pa3nea 5. BoicokoMoJieKYJIsIpHbIE COeITMHEHUS
5.1 | Ilmactmaccel. Kayuyku. Bonokna 2 OI'NMC «Mosa uikona»
https://myschool.edu.ru
HToro no paszaeny 2 |
OO01m1ee KOJIMYECTBO YaCOB IO IPOrpaMMe 34 2 | 2
11 KJIACC
Ne HanmenoBanue pa3nenoB U TeEM IpOrpaMMbl KonungecTBo yacoB HPD20 ONEeKTPOHHBIE
n/m Bcero | KonTtposibHbie [IpakTuueckue (uudpossie)
paboThI paboThl o0Opa3oBaTeibHbIC
pecypcebl
Pa3nen 1. Teopernueckue 0CHOBbI XUMHUH
1.1 | Crpoenue aromoB. Ilepmoanueckuii 3axkoH u | 3 Cuexunck u Ozepck — | DI'UC  «Most  mikona»
[Tepnoanueckas cucreMa XUMHUYECKHUX HEHTPBI aToMHOM | https://myschool.edu.ru
anemenTos J[. 1. Menzeneesa MPOMBIIUIEHHOCTH
obnactu
1.2 | Crpoenue BemecTBa. MHOTOOOpa3ue Bemects | 4 OI'NC «Most  mikona»
https://myschool.edu.ru
1.3 | XuMuueckue peakiuu 6 1 1 XuMH4YecKue OI'NUC «Most  mikona»
peaknuu, cBs3aHHble ¢ | https://myschool.edu.ru
3arpsi3HEHUEM
OKpYXaroIei cpeabl B
YensOMHCKOM
obsactu
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HTtoro no paszaeny

Paznen 2. Heoprannuyeckasi Xumusi

2.1 MeTaminl 6 1 CrrocoOsbl sammTel | ®IUC  «Mos  mixona»
METAJIJI0B ot | https://myschool.edu.ru
KOPpPO3UH Ha
TIPETPHSITHSIX
YenaOuHCcKkoMH
obnactu
2.2 | Hemeramnsl 9 1 1 OI'NUC «Mos  mkonay»
https://myschool.edu.ru
2.3 | CBsi3p HEOPraHMYECKMX M  OPraHUYecKHx | 2 OI'NMC «Most  mikona»
BEIIECTB https://myschool.edu.ru
HTroro mo pasueny 17
| Pa3pen 3. XuMus u :Ku3HbL
3.1 XUMUS ¥ )KU3HD 4 OI'UC «Mosg mIkoay
https://myschool.edu.ru
HTtoro mo pazaeny 4 |
OO011ee KOJIMUECTBO YaCOB IO IPOrpaMMe 34 2 | 3 |

MOI[y.]Ib paﬁoqeﬁ nporpaMMbl BOCIIMTAHUSA «YPO‘IHaﬂ ACATCJIbHOCTD»

10 kaacc
Ne/n Ha3zBanue temsl (pazaena) Peanuzanus moaysst paboueit mporpaMMbl BOCIIUTaHUA «Y pOYHAS ACSITEIbHOCTDY [Hara
Meponpusitus Bun nearenpHocT
1. Pa3nen 2. YrneBogopoabl [enp Pocculickoil Hayku Vpok-nyrewmectsue: « Hopemme 10CTHKEHNS B 1-8 pespans
HAyKH XUMHUN, BBITYCK HH(POPMAIIMOHHBIX
IJIaKaTOB
HNudopmannoHHas MUHYTKa, Coobuienne o0yyaromumxcs 1-5 mapta

MNOCBAIICHHAA BCCMI/IpHOMy JHIO
HMMYHUTCTA

o TeMe: « bBHOXMMHYECKOE 3HAUCHUE XUMHUUCCKUX
3JICMCHTOB B OpraHu3Me 4YCJIOBCKa»
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Paznen 4. AzoTconepxariue

Henens ectecTBeHHBIX HayK: «JleHb
3emany

I/IFpa-KBeCT 10O XUMUHU: ((I[CHB 3emmm»

11-22 anpens

2. .
OpraHMYEeCKHE COCAHHCHIS Jenb [ToGenpl coBeTCKOTO Hapoa B Boeinyck nMH(OpMALMOHHBIX IJIAKATOB IO TEME: 4,5 mas
Benukoit OteuecTBeHHOM BoitHe 1941- «Bxran ydyeHbIX-XUMUKOB B 1106enty B Benukoit
1945r.1. OTteuecTBEHHOM BOMHBI »
11 xknace
Ne/n HazBanue temsl (pa3zaena) Peanuzanus moayins paboueil mporpaMMbl BOCIUTaHUS « Y pOUHAsl €A TEIbHOCTh Mara
Meponpusitus Bun nestenpHOCTH
1. Paznen 2. Heopranuueckas Jenb Poccuiickol Hayku VYpoxk-nyremectBue: «Hopeime 10CTHXEHUS B 1-8 deBpans
XUMUS HAyKH XUMHUW, BBITYCK MH(POPMAIIMOHHBIX
IJIaKaTOB
WudopmanroHHas MUHYTKa, CoobmeHne 00yJaromuxcs 1-5 mapra
nocBsilieHHas BeceMupHoMy HIO
1o teme: «bnoxuMuueckoe 3Ha4YeHNE XUMHUECKUX
UMMYHHTETA
3JIEMEHTOB B OpPraHU3ME YEJIOBEKa»
Henensa ecrecTBeHHBIX HayK: «/leHb Urpa-kBect no xumuu: «Jlenp 3emnm» 13-28 anpens
3emin»
2. Paznen 3. Xumus u Ku3Hb

enb [ToOGenpl COBETCKOTO Hapo1a B
Bemnukoit OreuectBeHHON BoiHe 1941-
1945r.T.

Brinyck mH(pOpMaInMOHHBIX MJIAKATOB MO TEME:
«Bxkian yueHbIX-XUMHUKOB B Io0eny B Benukoi
OTedecTBEHHON BOMHEI »

4.5 mas




Peanu3auus npopMrUHUMYMA B YPOUHOM JAeSATEJIbHOCTH

10 xiaacc

Ne i/m HasBanue paznena Conepxanue

1. Paznen 2. YraeBogopoasl HNnxeHnep-XxumMux

2. Paznen 5. BeicokoMoJeKyJIIpHbIE COSTUHEHUS XUMHUK 10 00palleHNIo ¢ He0e30macHBIMU
MarepuaiamMu

11 kaace

Ne i/ HasBanue paznena Conepxanue

1. Pazgen 2. Heopranudeckas Xumust Hanorexnosor

2. Paznen 3. Xumusa u XU3Hb ®dapmakosior




IHHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
Paznen No Tema ypoka KosinuecTBo yacoB HP>20 DJIEKTPOHHBIE
n/n Bcero | Kontponsnsle | IIpakTtuueckue ¢ poBsIe
paboThI paboThI o0Opa3oBaTeNbHbIC
pecypcehl
Paznen 1. Teoperuueckue | 1 [Ipenmet oprannyeckoi 1 OI'C «Mos mikona»
OCHOBBI OPraHHYECKON XHMHH, €€ https://myschool.edu.ru
XUMHH BO3HUKHOBEHUE, PA3BUTHE
3u Y 3HAYEHUE
2 Teopust crpoeHus 1 OI'NC «Mos mikona»
OpPTraHUYeCKUX https://myschool.edu.ru
coequHeHui A. M.
byrtnepoBa, €€ 0CHOBHBIE
MOJIOKEHUS
3 [IpencraBnenue o 1 DOI'NC «Mod 1Ikoia
Kiaccuukanum https://myschool.edu.ru
OpPraHMYECKUX BEILECTB.
Howmenxkiarypa
(cuctemaruyeckas) u
TpPUBHAJIbHBIC Ha3BaHUS
OpraHUYECKUX BEIIECTB
Pazpnen 2. Yraeronoponsr | 4 AJIKaHbBI: COCTaB U 1 OI'NC «Mos mKomay
139 CTpOEHHUE, https://myschool.edu.ru
TOMOJIOTHUECKUN PsijT
5 MeraH u 3TaH — 1 OI'NC «Most mkoma»
npocTeiime https://myschool.edu.ru
IPEJICTABUTENIN AJIKAHOB
6 AJIKEeHBI: COCTaB U 1 OI'NC «Most mKomay
CTPOCHHE, CBOMCTBA https://myschool.edu.ru
7 OTUJIEH U IPONUIEH — 1
MpoCTenIIne
MIPEICTABUTENH AJIKEHOB
8 ITpakTueckas pabora Ne 1 1
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1. «ITony4yenue sTuneHa u
M3YUYECHHUE €ro CBOMCTBY

paszeny

9 Ankanuensl. bytaauen- DOI'NC «Mos 1ikoia»
1,3 u metunOyrtaauen-1,3. https://myschool.edu.ru
ITonyuenue
CHHTETUYECKOTO KayuyKa
1 PE3UHBI

10 AJIKUHBI: COCTaB B OI'C «Mos mkomay
0COOCHHOCTH CTPOCHUS, https://myschool.edu.ru
TOMOJIOTUYECKUH PS/I.

AneruneH —
MPOCTEUIIIHI
MIPEJICTABUTEND AIKUHOB

11 Beruncnenus no OI'C «Mos mikona»
YPaBHEHHUIO XUMHYECKON https://myschool.edu.ru
peaKIH

12 ApeHbl: 6eH301 U TOTYOI. OI'NC «Most mkona»
TOKCHYHOCTH apeHOB https://myschool.edu.ru

13 I'eneTnueckas cBs3b OI'C «Mos mKoma
YTJIEBOJOPOIOB, https://myschool.edu.ru
MPUHAJICKAIINX K
pa3IMYHBIM KJ1accam

14 [IpupoHbIE HICTOYHUKHU OI'NC «Most mkona»
YTJIEBOJIOPOIOB: https://myschool.edu.ru
IIPUPOJHBIN ra3 U
MOy THBIC HEPTIHBIC
ra3bl, He()Th U MPOTYKTHI
eé rmepepabOTKH

15 [IpupoaHbie CTOYHUKHU Hcnonb3oBanue OI'NC «Most mKoma
YTIEBOIOPOOB: HedTenpoaykToB U | https://myschool.edu.ru
IIPUPOJHBIN ra3 U IIPUPOAHOTO ra3a
MOIyTHBIE HEPTIHBIC KaK TOTUIMBA JIJIst
ra3bl, He()Th U MPOTYKTHI TPAHCIIOPTA B
e€ nepepaboTKu YensioOnHCcKO#M

obnactu
16 KonTponbHas pabora no
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«aneBonopoz[H»

Pasznen 3.
Kucnoponconepxaue
OpraHHYECKHE
COEIMHEHHNS

13y

17

[Ipenenbubie
O/IHOATOMHBIE CIIUPTHI:
METaHOJI U STAHOJI.
Bonopoanas cB3b

OI'IC «Mos mrkoia»
https://myschool.edu.ru

18

MHoroaToMHbIE CIIMPTHI:
OTUIICHIJINKOJIb U
TJTIMIOCPUH

OI'IC «Most mikosay»
https://myschool.edu.ru

19

DEHO: CTPOEHHUE
MOJIEKYJIbI, PU3NUYECKUE U
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

OI'IC «Mos mkoiay»
https://myschool.edu.ru

20

AJNLIEernam:
dbopmanbaerug u
aneTaiabaerng. AeTod

OI'IC «Mos mkoia»
https://myschool.edu.ru

21

OaHOOCHOBHEBIE
npe/ebHble KapOOHOBBIE
KHUCJIOTHI: MypaBBI/IHaSI nu
YKCyCHas

22

[IpakTuyeckas pabora Ne
2. «CBoiicTBa pacTBopa
YKCYCHOM KHCJIOTBI

23

CreapuHoBas u
OJICHHOBAS KUCJIOTHI, KaK
MPEICTAaBUTENN BBICILIUX
KapOOHOBBIX KUCIIOT

OI'IC «Mos mikosay»
https://myschool.edu.ru

24

Mpiia Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE AEHCTBUE

OI'IC «Mos mikosay»
https://myschool.edu.ru

25

CrnosxHble 3(hupbl Kak
IIPOM3BOJHbBIE
KapOOHOBBIX KUCIIOT.
I'uaponus cnoxHbIX

a¢upoB

OI'IC «Mos mrkoia»
https://myschool.edu.ru

26

Kupsl: runponus,
MIPUMEHEHHE,

IIpoussoacTeo
MaprapvHa Ha

OI'IC «Mos mrkosa»
https://myschool.edu.ru
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Ouosoruueckas poib MIPEATPUATHIX
KHUPOB YensOuHCcKOM
obnactu (Tpounkuit
KUPKOMOUHAT)
27 YriaeBoanl: COCTaB, DI'NC «Most mKoJIa
KJ1acCU(pUKaLus. https://myschool.edu.ru
Baxwueiimue
MPEJICTAaBUTEIIN: TIIFOKO03a,
(dbpykTo3a, caxaposa
28 Kpaxman n nemtronosa OI'NC «Most mkona»
KaK [IPUPOTHBIE https://myschool.edu.ru
TTOJIMMEPBI
29 | KontposbHas paboTa 1o
pazneny
«Kucnopoaconepxkamue
OpraHHYecKue
COCJIMHEHUS
Pa3nen 4. 30 AMUHEBI: METHJIAMUH U OI'IC «Mos mkosay»
AzoTcoaepikarime AHWIIUH https://myschool.edu.ru
OpraHuyecKue
COCTUHEHHUS
34
31 AMMHOKHUCIIOTBI KaK 'ennas unxenepus, | PI'UC «Mos mkona»
amdoTepHbIe €€ BO3MOXHOCTH. https://myschool.edu.ru
OpTaHHYECKUE MIPOU3BOJICTBO MsICa,
COETMHEHUS, UX MOJIOKA, SIUI] B
OMOJIOTUYECKOe 3HAYCHHE. peruose.
IMenTnae!
32 benku kak npupoiHbIe Hcnonb3oBanue OI'NC «Mos mKoma
BBICOKOMOJICKYJISIPHBIC OJTHOKJIETOYHBIX https://myschool.edu.ru
COCIMHEHUS BOJOPOCIIEH ITpU
MIPOU3BOJICTBE
OCIKOBBIX JOOABOK
(nTunedadpuka
UYebapkyb,
IOxHOYpaIIbCK)
Paznen 5. 33 OCHOBHBIE TOHSITHS OI'MC «Most mKosay
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BricokoMonekysipHbIe XUMHH https://myschool.edu.ru
COCTUHEHHUS BBICOKOMOJICKYJISIPHBIX
29 COCIUHEHUN
34 OCHOBHbBIE METOIBI 1 DI'NC «Most mKkoia
CUHTE3a https://myschool.edu.ru
BBICOKOMOJICKYJISIPHBIX
COEMHEHHU.
[ImacTmaccsl, KaydykH,
BOJIOKHA
OO611ee KOJIMYECTBO YacOB 1O 34 2 2
porpaMme
11 KJIACC
Paznen No Tema ypoka KonuuecTBo yacos HP30O DNeKTpPOHHBIE
n/m Bcero | Kontponbshsie | [Ipaktuueckue 1 poBbIe
paboThI paboThI o0Opa3oBartebHbIC
pecypehl
Pazgen 1. 1.| Xummnyeckum anemMeHT. AToMm. 1 OI'NC «Most mkoma»
TeopeTuueckue OrekTpoHHast KoHdurypauus https://myschool.edu.ru

ocHOBBI xumuu (13
4.)

Crpoenne aTOMOB.
[Tepuoanueckuit
3aKOH U
Ilepnonnueckas

CHUCTEMa XHUMHYECKHX
anementoB . N
Mengeneena (349)

artomos

lNeprnoanyecknm 3akoH n
MNepuogunyeckaqa cuctema

XMMnyeckmnx anemeHTtos []. U.

MeHnpeneeBa, Ux cBsi3b C
COBpPEMEHHOM Teopuen
CTPOEHMSA aTOMOB

OI'IC «Most mrkosa»
https://myschool.edu.ru
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Paznen No Tema ypoxka KonuyecTBo yacoB HP50O DNEeKTpPOHHBIE
/o Bcero | Koutponbhsie | [Ipaktuueckue uugpoBbIe
paboTsI paboTsI o0Opa3oBaTenbHbIC
peCypChI
3.| 3aKOHOMEPHOCTU N3MEHEHUS 1 CHEXUHCK U OI'C «Mos mikona»
CBOMCTB XMMWNYECKUX Osepck — meHTphl | https://myschool.edu.ru
3fIEMEHTOB N UX CoeaUMHEHUN aTOMHOU
no rpynnam un nepuoaam. POMBIIIICHHOCTH
3HayeHne Nnepruoamnyeckoro obacTu
3aKOHa 1 cucTeMmbl
Xummnyeckmx anementos ..
MeHpeneeBa B pa3sutun
HayKu
CtpoeHue BelIecTBa. 4.| CTpoeHue BellecTBa. 1 OI'UC «Most mKoma
MsorooGpasue XvMmunyeckas cBsA3b, €€ Buapl; https://myschool.edu.ru
BelecTs (4u) MexaHn3mMbl obpa3oBaHus
KOBaneHTHOW CBSA3MW.
BogopoaHas cBsi3b
5.| BaneHTHOCTb. 1 OI'MC «Mos mKoay
OneKkTpooTpMUaTENbHOCTb. https://myschool.edu.ru
CTeneHb OKMCIIEHWS.
BelectBa MonekynapHoro u
HEMONEKYIISIPHOro CTPOEHUs
6.| NoHaTMe o ancnepcHbIX 1 OT'UC «Most mIkona»
cuctemax. ICTUHHbIE n https://myschool.edu.ru
KONnownaHble pacTBopbI.
MaccoBas gons Beljectsa B
pacTBope
7.| Knaccudumkauyus n 1 OT'UC «Most mIkoma»
HOMeHKnaTtypa https://myschool.edu.ru
HeopraHNn4ecKnx
coeguHeHnn. 'eHeTnYecKkas
CBSI3b HEOPraHUYeCcKnx
BELLECTB, pasfNyHbIX
Knaccos
XHUMHUYECKUE PEAKIIMH 8.| Knaccudomkaums xummnyeckmx 1 OI'NC «Most mkoma»

(64)

peakunnu B HEOPraHN4eCKon n

https://myschool.edu.ru
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Paznen No Tema ypoxka KonuyecTBo yacoB HP50O DNEeKTpPOHHBIE
/o Bcero | Koutponbhsie | [Ipaktuueckue uugpoBbIe
paboTsI paboTsI o0Opa3oBaTenbHbIC
peCypChI

OpraHn4yeckom XMmMmn. 3aKoH
COXpaHeHWs1 MacCbl BELLECTB;
3aKOH COXpaHeHus 1
npeBpaLleHnsa 3Heprum npu
XUMUYECKUX peaKumsax

9.| CkopoCTb peakuuu. 1
ObpaTtumble peakuum.
XMMUYECKOE paBHOBECHKE

10 Mpaktnyeckasa pabota Ne 1. 1
«Bnuaxue pasnnyHbix
(¢raKTOpPOB Ha CKOPOCTb
XUMUYECKON peakLmny

11| OnekTponutudeckas 1 XuMHUYECKHE OI'C «Mos mkoma
anccoumauymnsa. NoHsTre o peaknumu, https://myschool.edu.ru
BOOOPOAHOM nokasaTerne CBSI3aHHBIC C
(pH) pactBopa. Peakuum 3arpsA3HEHUEM
MOHHOro odmeHa. 'maponua OKpYXKaroIien
OpraHN4yecKux un cpenbl B
HeopraHM4yecknx BeLlecTB YenstOMHCKOH

obyactu

12 OkucnutenbHo- 1 OI'UC «Most mkoma»
BOCCTaHOBUTESbHbIE https://myschool.edu.ru
peakuuu. NoHaTre ob
3NeKTponmn3e pacnnasos U
pPacTBOPOB coneun

13 KoHTponbHas paboTta no 1 OI'UC «Mos mKoa»
pasgeny «TeopeTunyeckme https://myschool.edu.ru
OCHOBbI XUMUMN»

Pazpnean 2. 14 MeTtannbl, UX NOfIOXeHWe B 1 OI'NC «Most mKoma
Heopranunueckas Mepunogunyeckon cucteme https://myschool.edu.ru

xumus (174)
Mertasibl (69)

XMMunyeckmx anemeHTtos [. U.
MeHnpeneeBa n ocobeHHOCTU

CTpoeHus atomoB. Obuime
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Paznen No Tema ypoxka KonnuecTBo yacoB HP20 DNEeKTpPOHHBIE
/o Bcero | Koutponbhsie | [Ipaktuueckue uugpoBbIe
paboTsI paboTsI o0Opa3oBaTenbHbIC
pecypchl
Jom3myeckme cBONCTBa
MeTasnnoB
15 CnnaBbl MeTanmnos. 1 ®OI'UC «Mos mikoma
ONEeKTPOXMMUYECKUN pag https://myschool.edu.ru
HaNpPsYKEHU MeTannoB
16 Xnmunyeckue cBoncTBa 1 OI'NC «Most mkoma»
BaXKHEMLLUNX MeTannoBs https://myschool.edu.ru
(HaTpuin, Kanuin, Kanbuun,
MarHum, antoMmMHUN) N nxX
coegNHEeHNn
17 Xnmmnyeckue cBoncTBa 1 OI'C «Mos 1mKoIa
Xpoma, Mmean un nx https://myschool.edu.ru
COeNHEHUN
18 Xummnyeckmne cBomcTBa LMHKA, 1 Crroco0sb! 3amutel | GTUC «Mos mKomza»
xenesa n nx coeguHeHnn METAJIJIOB OT https://myschool.edu.ru
KOPpO3UH Ha
HNpEaIpUATUAX
YenaOunckoi
o0JiacTu
19 MNpakTtnyeckasa pabota Ne 2. 1 1
"PewweHne
3KCnepuMeHTanbHbIX 3aga4
no teme «Metannbi»"

Hemeranmns (9u) 20 HemeTannbl, X NONOXeHWe B 1 OI'NC «Mos mKoaay
MNeprnoanyeckon cucteme https://myschool.edu.ru
Xummyeckmx anemeHTtos [1. U.

MeHpeneeBa n ocobeHHOCTHU
CTPOEHNS aTOMOB
21| dnsunyeckmne cBomncTBa 1 OI'UC «Most mkoma»

HemeTannos. AnnoTponus
HemeTannos (Ha Nnpumepe
Kncnopopa, cepbl, ocdopa
n yrnepoga

https://myschool.edu.ru
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Paznen No Tema ypoxka KonnuecTBo yacoB HP20 DNEeKTpPOHHBIE
/o Bcero | Koutponbhsie | [Ipaktuueckue uugpoBbIe
paboTsI paboTsI o0Opa3oBaTenbHbIC
peCypehl

22 XMMun4yeckme cBoncTBa 1 OT'UC «Most 1mIkomIa
ranoreHoB, cepbl U UX https://myschool.edu.ru
coeanHeHun

23] XuMun4yeckue cBorcTBa a3oTa, 1 OT'UC «Most mIkoma
doccopa n nx coeguHeHunmn https://myschool.edu.ru

24 Xnmn4yeckue cBonCTBa 1 OI'NC «Most mkoma»
yrnepoaa, KpeMHUs 1 nx https://myschool.edu.ru
coegnHEeHNn

25 MNprMeHeHne BaXKHENLLNX 1 OI'MC «Mos mKoJa
HEeMeTasnoB n nx https://myschool.edu.ru
COEeNHEHUN

26 Ob6obLieHne n 1 OI'C «Mos mKona»
cuctemaTmsaumsa 3HaHuM no https://myschool.edu.ru
Teme «HemeTannbl».
BbluncneHns no ypaBHeHUAM
XUMWNYECKMX peakunm u
TEPMOXMMUYECKNE PaCHETDI

27 MNpakTtnyeckasn pabota Ne 3. 1 1
«PeweHne
AKCnepuUMeHTanbHbIX 3a4au
no teme "Hemetannol"»

28 KoHTponbHas paboTa no 1 1
Temam «MeTannbl» 1
«HemeTannbi»

I'eneTnyeckas CBA3b 29 HeopraHuyeckune u 1

OpPraHUYECKUX U
HCOPTaHNUYCCKUX
coeuHeHuH (24)

OpraHn4yeckne KMCcnoTbl.
HeopraHn4deckue n
OpraHn4yeckne OCHOBaHMUSI.
AM@doTepHbIe
HeopraHn4eckme u
opraHuyeckne coeMHEHNS.
"eHeTMyeckas cBa3b
HeopraHM4Yecknx n
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Paznen No Tema ypoxka KonnuecTBo yacoB HP20 DNEeKTpPOHHBIE
/o Bcero | Koutponbhsie | [Ipaktuueckue uugpoBbIe
paboTsI paboTsI o0Opa3oBaTenbHbIC
peCypChI
OpraHvYecKux BeLLecTB
30 AMoTepHble 1
HeopraHuyeckue u
opraHuyeckne coeuHeHus.
'eHeTn4eckas cBA3b
HeopraHNU4Yecknx u
OpraHvYecKux BeLlecTB
Pa3zgen 3. Xumusa n 31| Ponb xumun B obecnevyeHumn 1 OI'IC «Mos mkoia»
SKM3HB (44) 9KONOrM4ecKoun, https://myschool.edu.ru
3HEpPreTUYeCcKom 1 NULLLEBON
6e3onacHoCTH, pasBuTun
MeOVLUNHBI
32 MNpeactaBneHust 06 obLmnx 1 OT'UC «Most mIkoma»
HaY4YHbIX NPUHUMNAxX https://myschool.edu.ru
NPOMBbILLIIEHHOrO NMOMyYeHns
Ba)KHENLLNX BELLecTB
33| MNpeactaBneHnst 06 obLLmnX 1 OI'C «Mos 1mKoIa»
HaYYHbIX NPUHUMNAxX https://myschool.edu.ru
NPOMBbILLSIEHHOrO MOMyYeHUs
Ba)KHENLLMNX BELLECTB
Yenosek B Mupe BeLecTB 1
MaTepuanos
34 Xvimus 1 300poBbe YeroBeka 1 OI'NC «Most mKomay
https://myschool.edu.ru
OBLWEE KOJIMYECTBO YACOB MO NMPOIrPAMME 34 |2 3
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