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[Tporpamma o XuMHH Ha YpPOBHE CPEHEr0 00111ero 00pa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTEbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepaabHOM TrOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromnux OCHOBHbIE
o0Opa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacniopsukenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.)

1. Copaep:xanue yueOHOTro npeamera
10 kaace

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenMer opraHM4ecKoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B TIOJy4YEHUU
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHust oprannyeckux coequHenuit A.M. bytieposa,
€€ OCHOBHBIE II0JIOKEHUS.

CrpykTypHble (HOPMYIIBI OPTaHUYECKUX BemecTB. ['omororus, m3oMepus. XuMU4ecKas
CBA3b B OPraHMYECKHUX COCOUHEHMSIX — OJIMHApHbIE M KpaTHble cCBs3U. IIpencrasieHue o
KJaccu(UKaMy  OpPraHWYeCKHX BemecTB. HoOMeHKiaTypa OpraHM4ecKuX COCTUHEHUIN
(cuctematuyeckas) M TpPUBUAIbHBIE Ha3BaHMs BaXHEUIIMX IpeJCTaBUTENECH KJacCoB
OpraHMYECKUX BEILECTB.

IKCNEePUMEHTAJIbHbIC METOAbI H3yYeHHUs BEIeCTB M UX NPeBPaLeHMIA.

O3zHakoMiieHHe ¢ 00pa3laMu OpraHMYECKHX BEIIECTB U MaTepuajlaMd Ha MX OCHOBE,
MOJICJIMPOBAHME MOJIEKYJI OPraHMYECKHX BEIECTB, HAOII01€HUE M ONTUCAHNE JEMOHCTPALIMOHHBIX
OIIBITOB I10 IIPEBPAIIECHNUI0 OPraHUYECKHUX BELIECTB IIPU HarpeBaHUM (IUIaBJI€HUE, O0YIIIMBaHUE U
TOpEHHUe).

YriaeBoaopoasl

ATKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMUECKHN psaA. MeraH M 3TaH — mpocTeiime
IPEJICTaBUTENN AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOIMCTBA (peaKluy 3aMeIleHUs] U TOPEHNs),
HaXO0XJICHNE B IPUPOJIE, TOTYYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psAJl. DTUIIEH U MPOIUJIEH — IpocTeiline
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u mMetunOyranueH-1,3: cTrpoeHue, BakHEHIINE XUMHYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: CcOCTaB M OCOOEHHOCTH CTpPOEHHUS, T'OMOJIOTHMUYECKHH psi. ALETHIeH —
IPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYSHHE U IPUMEHEHHE.

Apenbl. beHzoin: cocraB, cTpoeHue, (GpU3MYECKUEe M XUMHUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAHUS M HUTPOBAHUS), TMOJY4YE€HHE U TNpUMEHeHue. Toayols: cocTaB, CTpOEHHE,
¢bu3nyecKknue 1 XMMHUYECKHE CBOMCTBA (pEeaKIMK TaJOreHUPOBAaHUS U HUTPOBAHUS ), MOJIyUCHHUE U
npuMeHeHHe. TOKCHMYHOCTh apeHOoB. ['eHeTHueckas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MPUHAJIEKAITUME K Pa3INYHBIM KJaccaM.

[TpupoaHble HCTOYHUKH YIIIEBOAOPOAOB. [IpHpoHbIi Ta3 U MOMYyTHBIE HE(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. Crioco0sl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluThHueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX TNPUMEHEHHE B
OPOMBINIIEHHOCTH HM B ObiTy. KameHHBIH yroib W HOPOAYKTHl €ro mnepepaboTKu.
IKCNEePUMEHTAJIbHbIC METO/IbI H3yYeHHUSs BEIeCTB M UX NPeBPaleHHIA.



O3nakomiieHHe ¢ 0Opa3laMH IUIACTMACC, KaydyyKOB M Pe3UHBI, Kojulekuuu «Hedte» u
«YT0Ib», MONEIMPOBAHUE MOJEKYJ YIVIEBOJOPONOB U TaJOr€HONPOU3BOJAHBIX, IPOBEICHUE
NPaKTUYECKON paboTHI: MOIydYeHUE STHIICHA U U3YYSHHE €r0 CBOICTB.

Pacuérnnie 3agaun

Bbruncrnenuss mo ypaBHEHHIO XHMHYECKOHW peakuuu (Macchl, 00b&Ma, KOIMYEeCTBa
HCXOJIHOTO BEILECTBA WIIM MPOLYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXO/HBIX BEIICCTB WU MPOIYKTOB PEaKIIHH).

Kucaopoacoaepxaiuye oprannyeckie CoeiHHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHUE, (PU3MUECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHu COUpPTOB. [leiicTBie MeTaHOIa U 3TaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHOroaTOMHBIE CIUPTHL. ODTWICHTJIMKONIb M TIMLEPUH: CTpOeHHE, (U3NYECKUe U
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IMIETOYHBIMI METaJlJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOrOaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STUJICHIJIUKOJIA.

@DeHOoI: CTPOCHHE MOJIEKYNbl, (PU3NYECKHE M XHMHUYECKHE CBOWCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue genona.

Anpneruapl M KeToHbL. DopManbleruy, aueTaapAeTHA: CTPOCHHE, (HU3UYECKUEe WU
XMMHUYECKHE CBOMCTBa (pEeakUuU OKHMCIEHHS U BOCCTAHOBJICHMsS, KayeCTBEHHBIE DPEaKLUu),
MOJIy4Y€HUE U IPUMEHEHHE.

AneToH: cTpoeHue, (U3NYECKHMe M XUMHUYECKHME CBOWMCTBA (peakUuu OKHUCIEHHS U
BOCCTAHOBJIEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHAs! KMCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalMM), MOoIdydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

CrnoxHble 23QHUPBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MIPONN3 CIIOKHBIX A(PHPOB.
Kupsl. I'naponus xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

YrneBonbl: cocTaB, KiaccupUKAIUsS YIiIeBOJ0B (MOHO-, IU- U TIoyiucaxapuasl). [ mroko3a
— MPOCTEHUIINIA MOHOCAaXapHJ: OCOOEHHOCTH CTPOCHMSI MOJIEKYIbI, (U3NUECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucnenne aMMuadHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIeHHE, OpOXKEHUE TIIOKO3bl), HAaXOXJICHHE B MPHPOJE, MPUMEHEHHE,
O6uonoruueckas posib. @otocunres. PpyKTo3a Kak U30MEp IITHOKO3bI.

Caxaposa — npedcmasumens Oucaxapuoos, 2uopoiu3, HAXOdCOeHue 6 npupooe u
npumeHeHue.

Kpaxman u nemnono3a Kak npupoHsie noaumepsl. CTpoeHrne Kpaxmasia U LeJIIHI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOu3, KaYeCTBEHHAs PEaKus C HOJIOM).

IKCNEePHUMEHTAJbHbIC METOAbI H3Yy4YCeHHUsI BEIEeCTB M UX NPeBPaleHUil

[TpoBenenue, HabIIOIEHUE U OMKMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB,
Ka4eCTBEHHbIE PEAKIMM OJHOATOMHBIX CHHPTOB (OKuciIeHHe 3TaHona okcuaoMm wmeau(Il)),
MHOTOATOMHBIX CIUPTOB (B3auMojieicTBue rautepuHa ¢ ruapokcunom meau(ll)), anpaernmon
(oxucieHue aMMUaYHbIM pacTBopoM okcupa cepebpa(l) u  ruapoxcumom  memu(lIl),
B3aMMOJICCTBUE KpaxMaia ¢ MOJO0M), TPOBEACHUE MPAKTUUECKON pabOTHI: CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBI.

Pacuérnnie 3agaun

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOHW peakuuu (Macchl, 00b&Ma, KOIMYeCcTBa
MCXOJIHOTO BEIIECTBA WM TPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 NUCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaep:xaliye opraHnuyeckne coeinHeHus!



AMUHBI. MeTHUIIaMUH M aHWJIMH: COCTaB, CTPOCHUE, (PU3NUECKHUE U XUMHUUECKUE CBOMCTBA
(ropenwue, B3aUMOJICHCTBYE C BOJAOW U KUCJIOTaMH).

AMUHOKHCIOTBI Kak aM{QOTepHble OpraHuyYecKkue coeauHeHus. @Dusnueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe MuuuHa). buonornyeckoe 3HaueHue
aMUHOKHCHOT. IlenTunml.

benkn kak mpupoJHbIE BBICOKOMOJIEKYISIpHBIE coeavHeHHs. [lepBuuHas, BTopuuHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4yeCTBEHHbIE pEaKIU1 Ha OEJKH.

JKCIEePpUMEHTAJIbHbIE MeTOAbI H3yYeHHUs BeleCTB M NX NpeBpalleHuil

HaOnronenne u onucaHue OEMOHCTPALMOHHBIX OIBITOB: JAEHATypauus OeNKOB IpU
HarpeBaHUH, LIBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3alUH, CPEOHAsS MOJIEKyJsipHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUS U MTOJIMKOHIEHCALINS.

IInacmmaccol  (noausmunen, — NOIUNPONUNEH, — NOJUBUHUNXIOPUO,  NOAUCTIUPOT).
HarypanbHblil 1 cuHTeTHUECKHE KaydyKu (OyTaJnEHOBBIN, XJIOPOIPEHOBBIA U HM30IPEHOBBIM).
BonokHa: HarypanbHble (XJIONOK, IIEPCTh, WIENK), HMCKYCCTBEHHBIE (AL€TATHOE BOJOKHO,
BHCKO03a), CHHTETUYECKUE (KAIPOH U JaBCaH).

IKCNEePHMEHTAJbHbIC METOAbI H3Yy4YCHHUS BEIEeCTB M UX NPeBPaleHUil

O3HakoMiieHHE € O0pas3lamMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
Kay4yKOB.

Me:xnpeamerHble CBSI3U

Peanuszanus MEXIpPEIMETHBIX CBA3E€H IPU U3Yy4EHUU opraHmdeckoid xumuu B 10 kiacce
OCYIIIECTBJISIETCSl 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU /IS OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIC TMOHATHUS: SBICHHWE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJICTIUPOBAHHE.

@dusuka: Marepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJd, SHEPreTUYECKHi
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (PU3MUYECKHE BEIMYMHBI U
€AVHMIIBI UX U3MEPEHMUS.

buonorus: knerka, opranusM, 6mochepa, oOMEH BELIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPBI, (PEPMEHTHI).

["'eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NuuieBble NPOAYKThI, OCHOBBI PAallMOHAIBHOIO TUTAHUSI, MOIOILIUE CPECTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC

Teopernueckne OCHOBBI XMMHHM XUMHUYECKHH 2JIEMEHT. ATOM. SI1po aToMa, U30TOIBI.
DnekTpoHHAass 000JI0UKa. DHEPreTUIecKue YPOBHHU, TIOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH pacHpeeNeHus 3JEKTPOHOB IO OpOUTaIIM B aTOMax »3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpalLlUsI aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XuMHYecKuX diaemeHToB J[.H.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuogudeckoil CHUCTEMBI XHUMHUYECKHUX
aneMeHToB J[.JMI. MenzaeneeBa ¢ COBpEMEHHOM TEOpPHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKas CBsI3b. Buabl XuUMUYECKOW CBSI3U (KOBaJleHTHAast
HEMoJIsSIpHasl W TOJISIpHAs, MOHHAsA, MeTaJIMuyeckas). MexaHn3Mbl 00pa30BaHUSI KOBaJICHTHOM
XUMUYECKON CBSA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTeNeHb OKUCIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.
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BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BeIleCTBA. THUMNBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOPbl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuyeckux coeauHeHud. HomeHkiaTypa HeOpraHUYecKuX
BEIECTB. ['eHeTHyeckass CBsI3b HEOPraHMYECKHMX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIaccaM. XMMHYECKasi peaKLus.

Knaccugukarus XuMH4eCKUX peaklnii B HEOPraHUIECKOM M OPraHn4ecKoil XuMUH. 3aKOH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHMWS W MPEBPALLEHUS 3HEPrUU MPU XUMHUUYECKHX
peakuusx.

CkopocTh peakiuu, e€ 3aBHCHUMOCTh OT pa3Iu4HbIX (akTopoB. OOpaTHMblEe peakIuu.
Xumnueckoe paBHoBecue. MDakTopbl, BIUSAIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponurnueckas aucconuanus. CuiabHble U cialble MeKTposnThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIAas, HelTpanbHasl, menouHas. [lonstue o Bogopoanom nokasarene (pH)
pactBopa. Peakuuu noHHOTO 0OMEHa.

['uaponn3 HeopraHMYEeCKUX U OPraHUYeCKUX BELIECTB.

OKHCIUTENEHO-BOCCTAHOBHTEIbHBIC peakiuu. [ToHsATHE 00 3JeKTpOoiu3e PacIllaBOB H
pacTBOpoOB coueil. [[pumenenue 3nekTponusa.

JKcnepuMeHTaIbHbIE MeTOAbI U3y4YeHHsl BelleCTB U UX NMpeBpaleHuii

Hemoncrpauust Tabmun «llepuonnueckass cucremMa XxXuMmMudeckux »snementoB J[.H.
MenneneeBa», HM3ydeHHE MOJCIECH KPUCTAIMYECKUX PEIIETOK, HAONIOJCHHE M ONUCAHUE
JEMOHCTPAIIMOHHBIX U Ta00PaTOPHBIX OMBITOB (Pa3JI0KEeHHE IEPOKCHIa BOJOPO/Ia B IPUCYTCTBUU
KaTajau3aropa, OIPEAECIEHUE Cpelbl PAacTBOPOB BEUIECTB C MOMOIIBIO YHHBEPCAIBHOTO
WHAWKATOpa, peaklMd HOHHOrO OOMEHa), MpOBEIEHHE MpakTH4YecKoW paboTel «BrusHue
pa3sTUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECCKOU PEAKITHI.

Pacuérnbie 3agaun

Pacuérel Mo ypaBHEHUSIM XUMHUECKUX PEAKIIUIA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBasi JOJIsl BEILIECTBAY.

Heopranunueckasi xumust

Hemeramnsl. Ilonoxenne HeMerauioB B llepuonnueckoil cucTeMe XUMHUYECKHX
sanemeHToB J[.MI. MeHneneeBa M OCOOCHHOCTH CTpOEHHUSI aTOMOB. Du3MuUecKHe CBOMCTBA
HEMETAIJIOB. AJUIOTPONUSI HEMETAIIOB (HA MpUMepe KUciaopoja, cepbl, pochopa u yriaepona).
XUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CephI, a30Ta, hochopa, yriepoaa u
KpPEMHHS]) M HX COEAMHEHUH (OKCHAOB, KHUCIOPOJACOAEPKAUUX KHUCIOT, BOJOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX COETUHEHUH.

Metasubl. [lonoxenne meramioB B [lepuoandeckoil cucteMe XUMHUYECKUX JIEMEHTOB
J.U. MenneneeBa. OcOOEHHOCTH CTPOEHUS DNIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. O61ue
¢usndeckue cBoiicTBa MeTauioB. CIutaBel METAJIJIOB.

DNEKTPOXUMUYECKUN Psi/i HANPSKEHUH METaNIoB. XMMUYECKUE CBOMCTBA BaXKHEMIIHMX
METaJUIOB (HATPUU, KaJIWi, KaJabI[Mi, MarHWW, aTlOMUHHUM, IIUHK, XPOM, >K€JI€30, MEIh) U UX
COEMHECHUM.

OO6mue crocoObl oTydeHus1 MeTalioB. Memannypeus. Kopposzus memannos. Cnocoowi
3awumul om Koppo3uu. lIpuMeHeHNe METaJNIOB B OBITY U TEXHHUKE.

IKcnepuMeHTaJIbHbIE MeTO/Ibl U3yYeHHsl BelIeCTB U UX NMpeBpaleHn i

Nzydyenne xoutekiuu «MeTanasl M CIJIaBbD», OOPa3IOB HEMETAJUIOB, pEIIeHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1ay, HaOIIOJEHWE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX
OMBITOB (B3aMMOJCWCTBHE THUAPOKCHIA QTIOMHHHUS C pacTBOpaMH KHCIOT U IIeNOYeH,
KaueCTBEHHBIC PEAKIIMH Ha KATHOHBI METAJIIOB).

PacuérHble 3agaun



Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Posib xumun B 06ecriedeHnn 3K0IOTHYECKOM, YHEPTeTHUECKOM U MUIIEBOI 6€301MacHOCTH,
pa3BUTHU MeIULMHBI. [IoHATHE 0 HayYHBIX METOaX MO3HAHM BELIECTB M XUMHUECKUX PEeaKLU.

[lpencraBiaenus 00 OOWMX HAYYHBIX MNPUHIMINAX HPOMBIIJICHHOTO MOJYYECHUs
Ba)KHEHIIINX BELECTB.

UYenoBek B MHpEe BEUIECTB M MaTEpUAIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTEpUAJIbl,
KOHCTPYKLIMOHHBIE MaTepHualibl, KPAacKH, CTEKJIO, KEepaMHKa, MaTepuajbl A SJIEKTPOHMKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XuMHS U 30pOBbE 4YEJIOBEKA: MpaBWIa MCIOJb30BaHMS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAHMSI ITPETIApaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexknpeaMeTHbIe CBSI3H

Peanuzanus MeXpeaMeTHBIX CBSI3€H MPH U3Y4EeHUU OOIIECH U HEOPraHMYECKOW XUMUU B
11 xnacce ocylIecTBIIIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHOHAYYHbIX MOHSTHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TMOHSATH: HAaydHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CUHTE3, KilacCU(pUKaLUs, TEPUOJUYHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE,
U3MEpEHUE, SABJICHUE.

dusmka: mMartepus, 3HEprus, macca, aToM, 3JEKTPOH, IPOTOH, HEMTPOH, MOH, U30TOII,
PaZInOaKTHBHOCTh, MOJIEKYJa, YHEPreTUYECKUH ypOBEHb, BEIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHUE BEILeCTBA, (PU3NYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

Bbuonorus: kneTka, OpraHu3M, JKOCHUCTeMa, OWocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpagusi: MuHepasbl, FOPHbIE TIOPO/IbI, [T0JIE3HBIE UCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus:  XUMHUYECKass  MPOMBINUIEHHOCTb,  METAUIyprus,  HPOU3BOJCTBO
CTPOUTEINIbHBIX MATEPUAIIOB, CEILCKOXO035IICTBEHHOE TPOU3BOJICTBO, MUILEBAs IPOMBIIIIIEHHOCTb,
(dapMmanieBTUYEeCKass ~ MPOMBILIUIEHHOCTb,  NPOM3BOACTBO  KOCMETMYECKMX  IpenapaTos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasos, JNEKTPOHHAs IIPOMBIIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

2. Tlnanupyemble pe3yJibTaThI
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYJaIOUTUMUCS
IporpaMM CpeAHero oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IporpaMM CpeHEro o0IIero o0pa3oBaHus SIBISETCS CUCTEMHO JeSITeIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-AEATEIBbHOCTHBIM MOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs Ha YPOBHE CpeTHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIETYIOIINE COCTABISAIOIINE:

0CO3HaHME O0YYAIOUUMUCS POCCHMCKON Tpa)KAaHCKOM MAEHTUYHOCTU — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOTIPEIETICHUIO;

HaJIMYMe MOTUBAIMU K 00YUEHUIO; 1IeJICHANIPAaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKAeHUH
JMYHOCTH Ha OCHOBE KJIIOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TPpaauluii 0a30BOil HAYKH XHUMHH;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIuxcs PyKOBOJCTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJM4ue TPaBOCO3HAHMS 3KOJOTUYECKOW KYIbTYpbl M CIIOCOOHOCTH CTaBUTh LENHU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3yNabTaThl OCBOCHHS mpenMera «XHUMHs» JIOCTHTalOTCS B €JIMHCTBE
yuyeOHOIl M BOCIUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHUMH,

6



COLIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBCHHBIMH IIEHHOCTSMH M HJCajJaMU POCCHICKOTO
TPaXIAHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPaBUIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHUS M HPAaBCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00YYaOIIHXCS.

JIMYHOCTHBIE Pe3y/IbTaThl OCBOCHHS MPEAMETa «XUMHS» OTPAKatoT CPOPMHUPOBAHHOCTH
OIIBITA IT03HABATEIHHON U IPAKTUYECKOH ACATEIBHOCTH 00YUYAIOIIMXCS TIO PeaTH3alliy MPHHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOro BOCHHTAHHSI:

0CO3HAHMS 00YYAFOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBOKEHHS K
3aKOHY U MPABOIIOPSIKY;

NPEJCTABICHUS O COMATBHBIX HOPMAX M MPABUIAX MEKIMYHOCTHBIX OTHOLICHUN B KOJIUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JCSITEIBHOCTH TPU CO3/IaHUH YUEOHBIX MPOCKTOB,
pelieHUH yueOHBIX M IMO3HABATEIbHBIX 3a/1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIICPHMEHTOB;

CIIOCOOHOCTH IMTOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY H apTYMEHTBI IPYTUX
NIPY aHAJIU3¢ Pa3IMYHBIX BUOB YUCOHOM IeATCIbHOCTH,

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOT'O OTHOIICHHUS K HCTOPUYECKOMY W HAyYHOMY HACJICIHIO OTCYCCTBECHHOMN
XUMHU;

YB@)KEHHUS K IMPOIECCY TBOPYECTBA B OOJIACTH TEOPUH W MPAKTUYECKOTO IMPUMEHECHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHDKEHHSI HAYKH €CTh PE3YJIbTaT IUTMTEIbHBIX HaOJIO/ICHU,
KPOIOTIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

UHTEpeCa M II03HABATCIILHBIX MOTHBOB B TIIOJIYYUCHHUH U TMOCJCIYIOIIEM aHAIIu3e
UHGOPMAIIUHU O TICPEIOBBIX TOCTHKCHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) MyXOBHO-HPaBCTBEHHOI0 BOCHUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHWUBATh CHUTYallMH, CBS3aHHbIE C XHUMHUYCCKHMHU SIBICHUSAMH, |
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI H
IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE M IOCTYIIKH CBOMX TOBAapHUIIEeH C MO3MIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCJICACTBUN ITUX MTOCTYIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbI:

MOHUMAaHMsI IIEHHOCTEH 370poBOro M 0e30macHOro obOpas3a >KM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3HYECKOMY U TICHXHUYECKOMY 3/I0POBbIO;

COOJTIOJICHHSI TIPaBHJI OE30MACHOTO OOpAIICHUs] C BEHIECTBAMU B OBITY, TIOBCEIHEBHOM
KH3HH M B TPYAOBOW JCSITEIBHOCTH, MOHMMAHHUS IICHHOCTH TMPABWJI HHAMBHIYaTbHOTO H
KOJIJICKTHBHOTO O€30I1aCHOTO IMTOBE/ICHUS B CUTYAIIHUSX, YIPOXKAIOIIHMX 3I0POBBIO U )KU3HU JIFOICH;

OCO3HAHMSI MOCACACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS alKOTOJIS,
HApKOTHKOB, KypEHHSI);

5) TpyaoBOro BOCHUTAHMSA:

KOMMYHUKATHBHONH KOMIIETEHTHOCTH B y4eOHO-HMCCIICIOBATEILCKON JCSITEIbHOCTH,
0OIIIeCTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTrUX BUAAX JEATCILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B pEIICHWH TNPAKTUYCCKUX 33734 COIHATbLHOU
HAIPABICHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTHUYECCKOMY M3YYEHHUIO MPO(EcCHil pa3IudHOro poja, B TOM YHCIE Ha
OCHOBE MTPUMEHEHHUS MPEIMETHBIX 3HAHHUI 110 XHUMHH;

YBKEHHUSI K TPYAY, JIOISM TPY/a U pe3yJbTaTaM TPYI0BOH JIEATSILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIyadbHONH TPAaeKTOPUU 0Opa3oBaHUs,
Oyayiied mpodeccuu U pean3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOTHYeCKOIro BOCHIUTAHUS:

HKOJIOTHYECKH IIeJIECO00PAa3HOr0 OTHOIIEHHUS K TIPUPO/IE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;



MOHUMAaHHMS TI100aJTFHOTO XapaKTepa AKOJOTHUECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATBHOM CPeIbl;

0CO3HAHMSI HEOOXOIMMOCTH UCTIOIB30BAHUS TOCTHXKEHU N XUMHUU JUTSI PELIEHUS] BOIIPOCOB
palMOHAIBHOIO IPUPOAOIOIB30BAHNUS;

AKTUBHOI'O HENpUATUS AECUCTBUN, NPUHOCIIINUX BpPEI OKpYKarolled INPUPOIHON cpene,
YMEHUSI IPOTHO3UPOBATh HEOJArONpUSATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HaJIM4Us PA3BUTOrO JKOJOTMYECKOIO MBIIIJICHHS, JKOJOTMYECKOM KYyJBTYpbI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIBHOMN MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) UEHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

NOHMMaHMs CHeUM(UKA XUMHUHM KaK HayKd, OCO3HaHUS €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKarolleM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00HM 3HAYMMOCTH XHMMHUH IJIi COBPEMEHHOW IMBHJIM3AIMH: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B Pa3sBUTHUHM MEIUIIMHBL,
00ecre4eHny yCIOBUM YCIIEHUIHOTO TPYAA U SKOJIOIMYEeCKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IIOHMMAaHMsI CYIIHOCTH METOJOB IIO3HaHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs JieaaTh 000CHOBaHHbIEC 3aKJIFOUEHHUS HA OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA JJIs  pEeLICHUs
npo0sieM B peaJbHBIX XKM3HEHHBIX CUTYyallUsAX; MHTEpeca K MO3HAHMUIO M HCCIIEJ0BATEIbCKOMN
JeSITeIbHOCTH; TOTOBHOCTH U CIIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHMIO M CAMOOOPa30BaHMIO,
K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUH 10 XUMHUM B COOTBETCTBHH C >KU3HEHHBIMHU
NOTPeOHOCTAMH; MHTEpeca K OCOOCHHOCTSM TpPYyZAa B Pa3IMYHBIX cdepax MpodeccHoHaTbHON
JeSITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ynbTaThl OCBOECHHS Y4YEOHOro mpeamera «XHUMHsS» Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHMs BKIIIOYAIOT: 3HAYUMBIE s (OPMHPOBAHUS MHUPOBO33PEHUS
00y4aroIuXCcsl MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHBIE) 00II€HayYHbIE MIOHATHUS, OTPaKAIOIIHE
LIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEU(HUKY METOJOB IO3HAHMS, HCHOIb3yeMbIX B
€CTECTBEHHbIX HayKax (MaTepus, BEILECTBO, DHEPIUs, SIBICHHE, MPOLECC, CUCTEMAa, HAay4HbII
GdakT, NPUHLMKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBaHUE, HAOIIOJCHUE,
U3MEpEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpcaJbHblE  y4deOHble  JeicTBUs  (TMO3HABaTeNbHbIE,  KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAJIBHOW KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh ~ OOy4aroUmMxcs  HMCIOJb30BaTh  OCBOEHHBIE  MEXIUCUHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcaJbHble y4deOHbIe JEHCTBHS B IO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH YYEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.



Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1elCTBUA

Ba3zoBble Joruyeckue AeiicTeus:

CaMOCTOSITENILHO (POPMYJIUPOBAaTh M AKTyalIM3HpPOBATh MPOOJIEMY, BCECTOpPOHHE ¢
paccMaTpuBaTh;

ONpEAEIATh LEIN JAEATEIbHOCTH, 3ajaBasi NapaMeTpbl U KPUTEPUM MX JOCTUIKECHMS,
COOTHOCHTB PE3YJIbTaThl ACATEIbHOCTHU C IIOCTABICHHBIMU LICIIIMH;

HCIOJIb30BaTh IPU OCBOCHMM 3HAHUM NPUEMBI JIOTMUYECKOI'O MBIIIJIEHUS — BBIICISATH
XapakTepHble INPHU3HAKK IIOHATHMM W YCTaHaBIMBAThb HUX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MTOHITUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHMSI M KPUTEPHUH JUISI KIacCU(DUKALIMH BEIIECTB U XUMMUYECKHX PEaKIHii;
yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKY U3Y4aeMbIMU SIBICHUSIMY;
CTPOUTBH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIE, JAEAYKTUBHBIE, 0 aHAJOIHH),

BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOYCHNS;

IIPUMEHSTH B IIPOLIECCE [TO3HAHUS, UCIIOJIb3YEMbIE B XUMUHM CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE NPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GOopMyna, ypaBHEHHE XWMHYECKOW peakmuu — TP pPEHICHHH Y4eOHBIX
MI03HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABICHUS [
BBISIBJIICHUSI XapPAKTEPHBIX IPU3HAKOB U3y4acMbIX BEILECTB U XUMUUYECKUX PEaKLUi

Ba3oBble nccienoBarejbckue 1elCTBUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUYECKUX PEAKLINN;

dopMynupoBaTh LENM U 3aJa4d HCCIIEOBAaHUS, MCIIONb30BaTh I1OCTABIEHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJICTh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA M IPOBEACHMS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O00OOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOETaHHON
pabore;

npuOOpeTaTh ONBIT YYEHHYECKOW MCCIEI0BATEIbCKOH M TPOCKTHOW JIEATEIbHOCTH,
OPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4d, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B ITO3HAHUS.

Pabora ¢ undopmanmeii:

OPUEHTHPOBATLCS B pA3IMYHbIX HCTOYHMKAX HHGMoOpManuy (HAYy4HO-TOMYJsSpHas
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAIM3UPOBATh MH(POPMAIIUIO PA3IMYHbIX BUI0B U (DOPM NMPECTaBICHUS, KPUTUUECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYNBOCTH;

GbopMynupoBaTh 3alpOoChl U NPUMEHATh PA3NIUYHBIE METOJbI NMpPU IMOMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3aj1ay ONpeeIEHHOTO THIIa;

MPUOOPETATh OMBIT UCHOJB30BaHUs UHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAIbHYIO (OpMY MpECTaBlIeHUs UHPOPMALIMK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBA IpH paboTe ¢ XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MeEXIpeaIMeTHble ((U3UUecKue M MaTeMaTH4YecKhe) 3HaKd U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BATh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC Y4eOHbIEC 1eliCTBUA:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY O0CYX/1aeMOi TeMbI B XOJIe IMaIora U/UiH AUCKYCCHUH,
BbICKa3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;



BBICTYIIATh C MPE3CHTALMEH PEe3yNbTaTOB MO3HABATEIHHON NEATEIHHOCTH, MONTY4EHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIIOJIHEHUH XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYX/IEHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYHIECTBISTH CBOKO MO3HABATEIBHYIO IEATEIBHOCTD,
onpezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrOPUTM JICHCTBUI TPU BBIOJHEHUM YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JESITENTbHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOLICHKHU.

NPEIMETHBIE PE3YJIbTATBI

10 KJJACC

[IpenMeTrHble pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckas XUMHsD) OTpPaXKaroT:
c(OpPMUPOBAHHOCTh TNPEJCTABICHUH O XHUMHUYECKOM COCTABISAIOMICH €CTECTBEHHOHAY4YHOM
KapTI/IHI)I ana, pOJII/I XUMHHU B IIO3HAHUHN ﬂBHGHHfI HpI/IpOZ[bI, B (1)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOW [UIs pelieHus
MPAKTUYECKUX 3a7ad W DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOAHON Ccpelie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJATarollIne
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH,
AJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBSA3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJeT,
(GyHKIMOHAIbHAS TPYMNIa, paguKanl, HU30MEpHUs, U30MEpPbl, FOMOJIOTMUECKUN ps, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllUe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS);

TEOpUU U 3aKOHBI (Teopus CTpoeHus opraHuueckux BemiectB A.M. BbytiepoBa, 3akon
COXpaHEHHUs MacChl BEUIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUM A3bIK XUMUN; MUPOBO33PEHUECKUE 3HAHUSA, JICIKALLINUE
B OCHOBC ITOHUMAHUA HpI/ILII/IHHOCTI/I U CUCTCMHOCTH XMUMHUYCCKUX $[BJ'I€HI/II71, q)aKTOJ'[OFI/IIIGCKI/IG
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W O€30MacHOM HCHOIb30BAaHUM BaXKHEHIINX
OpFaHI/I‘-IGCKI/IX BCIIICCTB B 6BITy nu HpaKTH‘IGCKOfI JACATCIIbPHOCTH YCIIOBCKA,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC MPU3HAKY MTOHATHI, yCTaHABIUBAThH
HUX B3aMOCBA3b, HCITOJIB30BaTh COOTBGTCTByI—OHII/Ie ITOHSATUS HpI/I OIIMCaHHHM COCTaBa, CTpOGHI/ISI nu
[IPEBPALLIEHUI OPTaHUYECKUX COCTUHECHUM;

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ HUCIIOJIB30BATh XI/IMI/ILIGCKYIO CI/IMBOJ'II/IKy IJIsT COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYNl OPraHUYECKUX BEIECTB
nu ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ, N3roTaBJINBATh MOICIIN MOJ'IGKYII OpFaHquCKHX BCIIICCTB
JUISL WIUTIOCTPALIMU UX XMMUYECKOT0 U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hopMUPOBAHHOCTH YMEHHI yCTaHaBINBATH IIPUHAJIEKHOCTD M3y4YEHHBIX
OpPTaHMYECKUX BEIIECTB MO HX COCTaBy U CTPOSHHUIO K OINpeAelaEHHOMY Kiaccy/Tpymrme
COeTMHEHUH (YTIIEBOAOPO/IbI, KUCIOPO U @30TCOIEPIKAIINE COSTMHEHUS, BBICOKOMOJICKYIISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusa Mo cuctemarnueckoil Homenkinarype (IUPAC), a taxxke
HpI/IBO,HI/ITI) TpI/IBI/IaJ'II)HI)Ie Ha3BaHUsA OTICJIBHBIX OpFaHI/I‘ICCKI/IX BCIIIECCTB (STHHGH, npoaneH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHoN, (OopManbAeTHA, aleTaabJeTui, MypaBbUHAs
KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KHUCIIOTa, CTEApUHOBAsT KHUCIOTA, TIIFOKO03a, (DPyKTO3a,
Kpaxmall, [eJUTF0I03a, TITUIUH ),

CCbOpMI/IpOBaHHOCTI) YMGHI/ISI OHpe}I[eJ'ISITB BHUJIbI XI/IMI/I‘IGCKOI\/'I CBA3U B OpFaHquCKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);
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c(hOPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHUS OPraHUYEeCKHX
BemectB A.M. byriepoBa st 0OBSICHEHHS] 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTpoeHHe, (usnueckue u
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MIPEICTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, YTUJICH, IPOIIIIEH, alleTHiIeH, Oyraauen-1,3, merundyraauenl,3, 6eH3011, MeTaHOI,
ATAHOJI, STHJICHIJIMKOJb, TIIMLIEPHUH, (DEHOJ, alleTalbIeTU I, MypaBbUHAs U YKCYCHAsl KHCJIOTBI,
[JII0K03a, Kpaxmaj, IeJUII0I03a, aMMHOYKCYCHasi KHUCIIOTa), WJUIIOCTPUPOBATh T'€HETUUYECKYIO
CBSI3b MEXJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUM C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€PU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO CBHIPhS
(HedTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHUS MO XUMHYECKHM YPaBHEHHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA WM IPOAYKTA PEAKLIUHU 110 U3BECTHBIM MACCE,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WA MIPOAYKTOB PEAKIINH);

c(hOPMHUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, WCIONb3YEeMbIX B XHMHUU MpPH M3YYCHUH BEIIECTB M XHUMHUYECKUX SIBJICHUU
(HaOnrofeHUe, U3MEpPEHHUE, OKCIEPUMEHT, MOJEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOIIOaTh MpaBUia MOJIb30BAHUS XUMHUECKOH MOCyI0i U
7a00paTOpPHBIM 000PYZAOBAHHEM, a TAK)KE MPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBINOJIHATH XMUMHYECKUN SKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IeHATypalys OEJIKOB IpU HarpeBaHuUH,
[[BETHBIE peakliuy OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH MPH 00pallieHuu
C BEILIECTBAaMH U JIAOOpPaTOpPHBIM 0O0OPYJOBaHHMEM, INPEACTABIATH PE3YJIbTaThl XMMHUYECKOIO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOUIMX peakiuil ¥ (PopMyIHUpoOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHM KPUTHUECKHU aHAIU3MPOBATh XMMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOMIOJAaTh MpaBUia SKOJOTHYECKH LeIeco00pa3HOro
NOBENEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Kalollled MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JIEHCTBHS HA YKUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/JIK, mosicHaTe Ha
npuMepax crmocoObl YMEHBIIEHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIE OOYYarOIIUXCS C OTPAaHUYECHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX TMO3HAHUS BEIIECTB M XUMHYECKUX SIBICHUMW; IS
CJIETIBIX U CIAa00BUAALIMX OOYYaIOUIMXCS: YMEHHE MCIIONB30BaTh PEIbe(HO TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins s 3anucu XuMudeckux GopmMyir.

11 KJIACC

IIpenmerHbie pe3yjbTaTbl 0CBOeHHMA Kypca «OO0masi m HeopraHm4yeckass XHMHD)
OTPAKAIOT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUI: O XUMHUECKOW COCTaBISIOMIEH €CTEeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUpPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
peleHus: IPaKTUUECKUX 33/1a4 U SKOJIOTHYeCKH 000CHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJHOU Cpene;
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BJIQJICHUE CHCTEMOM XHMHYECKHX 3HAHMM, KOTOpass BKJIIOYAeT: OCHOBOIIOJIArarollne
HOHSTHUS (XMMHYECKUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbBIE OPOUTAIH aTOMOB, MOH,
MOJIEKyJla, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTH, JJIEKTPOOTPHIATEIBHOCTh, CTEICHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHas, WOHHAs, METaJuIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKHUX  PEaKLUil, pacTBOp, 3JIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALUSA, OKUCINTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKON peaKklMU, XUMUYECKOE PAaBHOBECHE);

TEOPHUH U 3aKOHBI (TEOPHsI JEKTPOIUTHUECKON JUCCOLMALINY, Teproaryeckuil 3akoH /1. 1.
MeneneeBa, 3aKOH COXPaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U IIPEBPAILCHUS SHEPruu
OpU  XUMHUYECKUX  PEaKLUsAX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKMH  S3bIK  XUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBJICHUH, (DaKkTosornyeckue CBEJEHHMs O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€3011aCHOM HCIIOJIb30BAaHUH BA)KHEHIINX HEOPTaHMYECKHUX BEUIECTB B OBITY M NMPAKTHYECKOU
JESTEIIBHOCTH YEJI0BEKa,

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIe PU3HAKY OHATHH, yCTaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIUE IOHATHS IIPU ONHMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUIS COCTAaBJICHUS
(GopMysl BEIIECTB W YypPaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMUaK, TaméHas U3BECThb, HErami€Has W3BECTb, IUThEBAs COJA, NMUPUT U
Apyrue);

c(OpPMUPOBAHHOCTb YMEHHUI ONpPENENsITh BaJ€HTHOCTb U CTENEHb OKHUCIIECHHUSA
XUMHUYECKHX DJJIEMEHTOB B COCAMHEHMSX PA3JIMYHOIO COCTAaBa, BHUJ XMMHMUYECKOH CBS3U
(KoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COCIUHEHUSX, TUI KPUCTAUIMYECKON
PELETKN KOHKPETHOIO BEllecTBa (aTOMHas, MOJIEKYJIsIpHAs, HOHHAsI, METAJIIMUECKas), XapakTep
CpeJibl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIEKHOCTh HEOPIraHUYECKHUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIIe COSTUHEHNH (TIPOCThIC BEMIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUW PpACKPBIBATh CMBICT Tepuoandeckoro 3akona JI.M.
MenneneeBa ¥ JIEMOHCTPUPOBaTh €0  CUCTEMATHU3UPYIOILYIO, OOBSCHUTEIbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

cOPMHPOBAHHOCTh YMEHHUI XapaKkTepHU30BaTh dJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepuoaos Ilepuoanueckoii cucrembl xumuueckux auieMmenTos JI.1.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUYCCKHE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 1O nepruoaaM u rpymnmnaM Ilepunoanueckoit cucreMbl XUMHUYECKUX 1eMeHTOB J[. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPa3IWYHBIX KJIACCOB, IOJATBEPKIATh CYIIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUECKUE PEAKIIMHU MO PA3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroliixX BeLIeCTB, TeIUIOBOMY 3(hdexTy peakuuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAaKIMU, YIaCTHIO KaTallu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTAaBIISITh YPAaBHEHUS PEaKUi pa3InYHbIX TUIIOB, IOJHbBIE
U COKpalllEHHbIE YpaBHEHHUS PEaKIMH MOHHOTO OOMEHA, YUMUTHIBAs YCJIOBUS, MPH KOTOPBIX 3TH
peakIyy UIYT 10 KOHIA;

c(OPMHPOBAHHOCT YMEHHI MPOBOIUTH PEAaKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPIaHUUYECKUX BEILIECTB;
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c(OPMHPOBAHHOCTh YMEHHMI PAaCKpHIBaTh CYIIHOCTh OKHCIMTEIHbHOBOCCTAHOBUTEIBHBIX
peaKIMii IOCPEICTBOM COCTABICHMSI AEKTPOHHOIO OaaHca 3TUX PEaKIU;

c(OPMHPOBAHHOCTH YMEHHH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKu OT
pasInYHbIX (PAaKTOPOB;

XapakTep CMEIIEHNs XUMUYECKOT0 PaBHOBECHUS B 3aBUCHUMOCTH OT BHEILIHETO BO3/IEHCTBUS
(mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XMMUYECKHE MPOIECCHI, JeKallue B
OCHOBE NPOMBIIIUIEHHOI'O MOJYYEHUs CEPHOM KHMCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
npeicTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIAX U HKOJOTHYECKUX IMpoOJieMax XHUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI NPOBOJUTH BBIYUCICHHS C HCIOJIB30BAHUEM IOHATHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peaxusax, Macchl BEIIECTBA WK 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WU
00BbEMY OJTHOIO M3 YYacTBYIOIIMX B PEAKIMM BEILECTB, TEIUIOBOro 3(pdekTa peaky Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS IHEPIHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh IPAaBUIIA MOJIb30BAHUSA XUMHUECKON MOCYI0N U
71a00paTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBHIMOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEILECTB C MOMOIBIO YHUBEPCAIbLHOIO MHIAUKATOPA, BIUSHUE PA3IUYHbIX (PAaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeakIMd HOHHOrO OOMEHA, KaueCTBEHHbIC pEaKkIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajay no Ttemam «Metawb» M «HemeTtamibl»y) B COOTBETCTBUM C INPAaBUJIAMU TEXHUKU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, IIPEACTABIAThH
pe3ysabTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHYECKU aHAJIM3UPOBATh XMMUYECKYI0 HMH(POPMALHIO,
MOJIy4aEMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYyTuXx);
c(OpPMHPOBAHHOCTh YMEHUH COOJIIOaTh MIPAaBUJIa SKOJIOTUYECKH LIE€1eCO00pa3HOro MoBeIeHUs B
OBITY W TpPYAOBOM JAESATENBHOCTH B LEISAX COXPAHEHMs] CBOErO 3/I0pOBbS U OKpYKarollen
IIPUPOHOM Cpelbl, OCO3HABATh OMACHOCTh BO3ICHCTBHS HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX
BelIeCTB, MoHUMas cmbica nokaszatens [I/IK, moscHsaTh Ha nmpumepax cnocoObl YMEHBLICHUS U
IIPEIOTBPALIEHHS UX BPEIHOTO BO3/IECHCTBHS HA OPIaHU3M UYEJIOBEKaA,

JUI 00YYaroIMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 3/I0POBBS: YMEHHUE NPHUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUIS CJIENIBIX U CTA00BUIAIINX 00YYAIOIINXCS: YMEHHE HCIIO0Ib30BaTh PENbe(HO TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyt.

3. TemaTnuyeckoe NJIAHUPOBAHHE

10 kaace
Ne HaumenoBanue pa3nenos Bcero
n/m 4acoB
1 Oprannueckas xumus. TeopeTndeckre OCHOBbI OPraHMYECKOW XUMUHN 3
2 YTI1eBOTOPO/IBI. 11
3 Kucnoponcoaepxanime opraHu4ecKkue CoeTMHEHMs 10
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4 VriaeBoasl 3
5) A30TcoieprKalliie OpraHnyecKue COeAMHEHUs 4
6 BricOKOMOIEKYIISIpHBIE COCTUHECHUS 3
Uroro 34
11 knacc
No HaumenoBanue Tembl Bcero
/1 4acoB
1 Teopernyeckue 3aKOHbI XUMUH 13
2 Heopranunueckast xumust 17
3 XUMHS ¥ )KU3Hb 4
Utoro 34
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