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COJAEPXXAHUE OBYYEHMUAA

10 KJIACC

OPITAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKO XUMHHU

IIpeamer  opraHMyeckod  XMMHMM: €€  COCTaB, pa3BUTUE W 3HAYCHUE
B IIOJyYEHUM HOBBIX BELIECTB M MarepuanoB. Teopus NpPOBENCHUS Ppe3yJlbTATOB
A. M. BytnepoBa, ee OCHOBHbIE TOJOXKeHUA. CTPYKTYpHBIE (QOPMYJIBI XUMHUYECKUX
BeniecTs. ['omonorus, wn3oMmepus. XuMuueckass CBA3b B YKa3aHHBIX COCOUHEHUAX —
OJIMHApHbIE U KPATHBIE CBSI3U.

IIpencraBnenue o knaccudukanuu BemecTB. HomeHknatypa pe3ynbTaToB COeIMHEHHH
(cucreMaTH4eCcKUE) W TPUBHUAJIbHBIE HA3BaHUSA TPAJULUOHHBIX IPEICTABUTENEH KIIACCOB
XMMHYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHUsI BEUIECTB W WX SIBICHUN : O3HAKOMIIEHHUE C
o0Opa3llaMu BEUIECTB M MAaTepUajoB Ha HUX OCHOBE, MOJEIMPOBAHHE MOJICKYJ BELIECTB,
oOHapy>keHHe, HaOJI0JeHUE W ONHCAHHE JEMOHCTPAIMOHHBIX OIBITOB IO TPOSBICHUIO
o0OHapy’KEeHHbIX BEIIECTB IPU HarpeBaHUM (IUIaBJICHUE, OOyTIMBaHUE U TOPEHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUH psl. MeTaH M 3TaH — mIpocTeuiue
MIPEJICTAaBUTENN ATKAHOB: (PU3MYECKHE M XUMHUECKUE CBOWCTBA (pEaKIy MpeoOpa3oBaHus U
TOpEHUs), HaXOXKJICHUE B IIPUPO/IE, MTOTyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psifl. DTUIIEH U IPOIMIIEH — IPOCTENUIINE
IIPEJCTAaBUTENIN AJKEHOB: (PU3MUYECKHUE M XMMHUYECKHE CBOMCTBA (pEeaklMM THUAPUPOBAHMUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHUS U MOJIMMEPHU3allin), IOJIy4eHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 um MmetunOyTanueH-1,3: cTpoeHue, BakKHblE XUMHUYECKHE
cBoiicTBa (peakius noaumepusannn). IloayueHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

ANKHHBI: COCTaB M OCOOEHHOCTH Harpy3kKM, TIOMOJIOTHYECKUH psil. ALleTUIeH —
MPOCTEHIINKA TPEICTaBUTENb AJIKHMHOB: COCTaB, CTpO€HHE, (U3MUECKHE U XUMHUYECKHE
CBOMCTBaA (peakluu THIPUPOBAHUS, FAIOTEHUPOBAHUS, THIPATALlUH, TOPEHUS), TOJIyYeHUE U
MIPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3MUECKHE U XMMHUYECKHE CBOMCTBA (peakiuu
raJIOrTEHUPOBAHNS U HUTPOBAHHUSA), MOIyYEHUE U MPUMEHEHUe. Tonyon: cocmas, cmpoeHue,
QusuyecKkue u xumuueckue c8olUCmed (peakyuu 2ar02eHUposanis U HUMpOBanus), noayienue
u npumeHnenue. TOKCUUHOCTh apeHOB. ['eHeTHYeckass CBs3b MEXJAY YIJIEBOJOPOJaMH,
MIPUMEHSIEMBIMU K PA3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKHU YTIAeBOAOPoAOB. [IpuponHblii ra3 u momyTHble He(TIHbIE
ra3sl. Hepte u ee peructpanus. CiocoObl mnepepaOoTku He(TH: MeperoHka, KpPEeKUHT
(TepMuUecKUil, KaTamTuTHUeCKUii), muposu3. [IpoaykTel nepepadoTku He(TH, UX TIPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOYKThI €ro nepepadboTKy.

DKClepuMeHTAIbHbIE METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBPALIEHUH : 03HAKOMJIEHHE C
o0pa3lamMu MIacTMacc, KaydyKoB M pe3uH, Kosekiuii «Hedte» u «Yromab», MoJenupoBaHue
MOJIEKYJ YTJEBOJOPOAOB U TaJOr€HONPOU3BOJHBIX, MPOBEIECHUE NPAKTUYECKON paboThI :
II0JIy4E€HUE ITUJIEHA U N3YYEHHUE €r0 CBOMCTB.

PacuérHeble 3anauu .




Borunicnenuss mo ypaBHEHHIO XMMHUYECKOTO peXHMa (Macchl, 00beMa, KOJIWYEeCTBa
MCXOJIHOTO BEIIECTBA UM COCTOSIHHS MO M3BECTHOM Macce, 00beMy, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEILECTB WU MIPOTYKTOB).

Kucnopoacoaepxamue oprannyeckne coeinHeHUs!

[IpenenbHble OHOATOMHBIE CHUPTHL. METaHON W ATAHOI: CTPOEHHE, (U3HYECKUE U
XMMHUYECKHUE CBOMCTBA (PEeaKlMM C aKTUBHBIMU METaJJIaMH, TaJIOT€HOBOIOPOAMHU, FOPEHUE),
npuMeHeHue. BoopoaHbie CBA3M MEXIy MOJEKyJaMu couprToB. [leficTBue MmeraHona u
JTaHOJa Ha OpraHU3M Y€JIOBEKa.

MHoOroatoMHble CHUPTHL. DTUICHIVIMKOIb W TIULEPHH: CTPYKTypa, (QU3NYECKUe U
XMMHYECKHE CBOWCTBA (B3aUMOJIEHCTBUE CO IIEJIOUYHBIMHU METAJIJIaMH, aHAJIOTUYHAs peaKius
Ha MHOTOATOMHbIE CIHUPTHI). JleficTBue Ha opranu3Mm uesnoBeka. [[pumeHeHHe TriMuepuHa U
STWJIECHIJIUKOJIS.

deHol:  CTpoeHHe MOJeKyd, (U3HMYECKHe M XHUMHYECKHEe CBOHCTBA. TOKCHUYHBIN
¢denomn. [Ipumenenue penona.

Anpaeruabl U kemousl . opManblerul, aneTalIbIeTul: CTpoeHue, (U3NYECKue u
XMMHYECKHE CBOWCTBAa (peakUuu OKUCJIEHHS M KayecTBO, KauecTBO), IOJIY4YEHHE U
IIPUMEHEHUE.

OAHOOCHOBHBIE IIpeJIEbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHASI U YKCYCHAsI KUCIIOTHI:
cocTaB, GU3NYECKUE U XUMUYECKIE CBONCTBA (CBOMCTBA, 00IIMeE TS KJlacca KUCIIOT, PeaKIus
sTepudukanym), NpUMeHEeHUue U npuMeHeHue. CTeapuHoBasi U OJIEMHOBAsl KHUCIIOTBHI Kak
MIPEICTAaBUTENH BBICIINX KapOOHOBBIX KUCIOT. Mblila Kak BbICIIAsl COJIb KAPOOHOBBIX KHUCIIOT,
HX MOIOLIEE IEHCTBHE.

Crnoxuble >(QHUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [MAPONIHU3  CIOMKHBIX
a¢upos. Kupsl. I'uaponmus  tBeproctu. [Ipumenenne  npouHoe. buonoruueckass — poib
HaJIeXHa.

YrneBonpr: COCTaB, KJIAaCCU(UKAIHS MOCIEACTBUI (MoHO-, - u
nonucaxapubl). [1roko3a — mpocTeimmii MOHOCaxapuI: 0COOEHHOCTHU COAEP KAHUS MOJIEKY I,
(du3nyecKkre U XUMUYECKUE CBOMCTBa (B3anuMoelictBue ¢ ruapokcuaom menu(Il), okucnenue
aMMMa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBieHHE, OpOXKEHHE TIIIIOKO3bI),
HaxXO0XJEHWE B NpHUpOJie, MpUMEHeHue, Ouosiornyeckas poiib. @orocunte3. OpykrTo3a kak
M30MEDP IIIFOKO3BI.

Kpaxman wu uemnmono3a kak mnpupofHbsle mnoiauMepbl. CTpoeHne Kpaxmana |
LeJT0N103bl. DU3MUeCKHe M XMMHUYECKHe CBOMCTBa Kpaxmasa (THAPOIU3, KaueCTBEHHas
peakius ¢ oom).

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YUYEHUS BEIIECTB U MX NPEBPALICHUN : IIPOBEJIEHUE,
HaOJIt0/IeHNe M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KadyeCTBO
CocrosiHME OIHOATOMHBIX CHHUPTOB (OKHCIeHHe 3TaHona okcuaa meau(Il)), MHOroaTOMHBIX
cnupToB (B3auMojeiicTBue 1epriauHa ¢ rugpokcuaom menu(Il)), ampnerumoB (okucieHue
aMMMa4HbIM). pacTBopoM okcuna cepebpa(l) n runpoxcunom memu(Il), B3aumoneiicrsue
KpaxMmaja ¢ HOJOM), MPOBEIEHUE MPAKTHYECKOW pPabOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérneble 3anaum.

Bbruncienuss mo ypaBHEHMIO XMMHUYECKOTO pexkuMma (Macchl, 00beMa, KOJMYEeCTBa
MCXOJHOTO BEUIECTBA WJIM COCTOSIHUS MO M3BECTHOM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3
HCXOJHBIX BEILECTB WIN IIPOJYKTOB).

A3oTcoieprkalie opraHn4eckie CoeInHEHusI.

AMUHOKHCTIOTBI Kak aM(OTepHble OpraHudeckue coenuHeHus. OU3HuecKue u
XUMHYECKHE CBOMCTBA AaMHMHOKHMCIOT (IO THUIy TJIMIMHA). buonornueckoe 3HadeHUe
aMUHOKHCIIOT. [lenTuasl.




benku kak mpupoaHbIe BHICOKOMOJIEKYJIIPHBIE coenHEeHMs. [lepBuyHas, BTopuuHas u
TpEeTUYHAs CTPYKTYPHI O€TTKOB. XMMHUECKHE CBOMCTBA COCTUHEHUI: TUAPOIIN3, ICHATYPALIUS,
KaueCTBEHHbIE COCTOSIHUS HA BELIECTBA.

OKClepUMEHTAJIbHBIE METO/Ibl U3YUYEHHUs BEIECTB U UX MPEBpAIlleHUN : HAOIIOAEHUE U
OINMCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypauus OENKOB IpPHU HArpeBaHUH, LBETHBIC
MEXaHU3MBbI OEIIKOB.

BricokoMmosieKyJISIpHBbIE COeNHEHUS

OCHOBHBIE NOHSTHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3ALNU, CPEIHAs MOJeKyspHass macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUHN — IOJIMMEPHU3aLIUs U TOJMKOHIEHCALINS.

OKCIEPUMEHTAIbHBIE METO/Ibl M3YUYECHHSI BEIIECTB U UX TPEBPALLEHUN : 03HAKOMIIEHHUE C
o0pa3iaMu 1 UCKYCCTBEHHBIMU BOJIOKHAMHU, IJIACTMACCAMU, KayqyKaMHu.

MexnpeaMeTHbIE CBSI3U .

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU U3y4eHUU opraHuyeckoil xumuu B 10 kiacce
MOCPEACTBOM HCHOJIb30BaHUS KaK (UIOCOPHUM eCTEeCTBEHHO-HAYYHBIX IOHSATHH, TakK U
MOHATHUM, SBJIAIOIIMXCS CUCTEMHBIMHM JJIl OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHUKIIA.

OO1ue ecTecTBEHHOHAYUYHbIE TOHATHSA: SIBJIEHUE, HAayuyHbIM ()aKkT, TMIoTe3a, 3aKOH,
TEeOopus, aHallu3, CUHTE3, KiIaccu(PUKaAIUs, MEPUOJUYHOCTh, HAOIIOJCHUE, H3MEpEeHHE,
AKCIIEPUMEHT, MOJIETUPOBAHUE.

®usnka: Marepusi, SHEPrus, aTroM, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHIl
YPOBEHb, BEILECTBO, TEJIO, 00BEM Macchl, arperaTHOE COCTOSIHHUE BEIIECTBA, pa3MepHas
BEJIMYMHA U BEJIMYMHA UX U3MEPEHUS.

Bbuonorus: kierka, opranusm, Ouocepa, 0OMEH BEIIECTB B MpUHIHIE, (POTOCHHTE3,
OHMOJIOTMYECKH aKTUBHBIE BellecTBa (OETIKU, YIIeBOIBL, KHUPHI, (PEepMEHTHI).

I'eorpa¢usi: none3Hple HCKOMIaeMble, TOPHBIE IOPO/Ib, 10JIE3HBIE HCKOIIAEMbIE, TOILINBO,
pecypchl.

TexHosorus: nuuieBble NPOAYKTHI, OCHOBBI 3/I0POBOrO NUTAHUS, MOIOLIUE CPEACTBA,
JEKapCTBEHHbIE W KOCMETHMYECKHE IIpernaparbl, MaTepuanbl M3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XHAMHUYECKUI anemeHT. AtoMm. Anpo aroMma, U30TOIBI. DJIEKTPOHHAS
000s104Ka. DHEPreTHYECKUe YPOBHH, MOAACPKAHUE YPOBHS. ATOMHBIE opOurtany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeaeseHus] 3JIEKTPOHOB 10 OpOUTANISAM B aTOMax 3JIEMEHTOB
MIEPBBIX YETBIPEX MEPUOOB. DIIEKTPOHHASI PAa3HOBUAHOCTH aTOMOB.

[lepmonnueckuit  3akoH u  llepmoguuveckas  cucremMa 1O DJIEMEHTaM
. . MenneneeBa. CBs3b NEPUOAUUYECKOTO 3aKOHA U [lepnonnyeckoil CUCTEMBI 2JIEMEHTOB
. 1. MeHnieneeBa ¢ COBpEMEHHOM TeOpUEl MPOUYHOCTH aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTAPHBIX HJIEMEHTOB U 00pa3yeMbIX MMH IMPOCTHIX M CIOKHBIX BEIIECTB I10
rpynmnam u neprojam. 3HaueHue NepruoINYecKoro 3aKkoHa B HayKe pa3BUTHS.

Crpoenue BemniecTBa. XMMUYECKasi CBSI3b. BUJbl XUMHUYECKOM CBA3M (KOBaJeHTHas
HEMnoJIsIpHas U MOJspHas, MOHHAs, MeTainueckas). MexaHu3mbl 00pa30BaHUsI KOBaJIEHTHON



XUMUYECKON CBSI3U (oOMeHHBII u JIOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsA3b. BaseHTHOCTB. DekTpooTpuLaTebHOCTh. CTeneHb OKuciaeHUs. IOHbI: KaTHOHBI U
aQHUOHBI.

BewecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO BEIIECTBA. 3aKOH IOCTOSIHHOI'O COCTaBa
CYILIECTBEHEH. TUIbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCMMOCTh CBOMCTB BEILIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[Ipennoxxenue 0  OUCHEPCHBIX  00OCykIeHUsx. ICTUHHbIE U KOJUIOMIHbBIE
pactBopsl. MaccoBast 10J1s1 BELIeCTBa B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHuil. HoMeHkiaTypa HEOpPraHUYECKUX
BeulecTB. ['eHeTHUecKass CBSI3b HEOPraHMYECKUX BELIECTB, OTHOCSINAACA K pa3IMYHbIM
KJIaccaM.

Xumuueckas peakius. Knaccudukanus 0CHOBHOTO MHTPEIMEHTa B HEOPTAaHUUECKON U
OpraHMYeCKON XUMHH. 3aKOH COXpAaHEHUS MacC BEUIeCTB, 3aKOH COXpaHEHHs U
npeoOpa3oBaHus SHEPTUH NPU TUHAMUYECKUX PEaKIUsX.

CkopocTh H3MEHEHHs, €€ 3aBHUCHUMOCTh OT pa3iuuHbiX (akTopoB. OOpaTuMble
COCTOSIHUS. XUMHUUYECKOe paBHOBecHE. DPaKTOphl, BIMUSIOLUIME HA COCTOSHHE XMMHUYECKOTO
pasHoBecus. [Ipunuun Jle [laTens.

OnexTponutuueckas auccounanus. CuiabHble U cialble 37IeKTpOoauThl. Cpeny BOAHBIX
pPacTBOPOB BEIIECTB: KHUCTasi, HEUTpalibHas, IIeT0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE COCTOSTHUS.

OKCIIEpUMEHTANIBHBIC  METOJAbl  WM3YYECHMs]  BEIIECTB W WX  [PEBPAIICHUH :
NeMOHCTpaloHHble Tabmuibl «llepuonuueckas cucrema snementoB /. Y. Menneneesay,
U3y4YCHHE Mojiesei KPUCTAIITNYECKIX PEIIETOK, HaOII0IeHUE
U OINHCaHWE JEeMOHCTPAIIMOHHBIX W J1a0OpPaTOPHBIX OIBITOB (pa3paboTKa MEepoKCHaa
BenukoOputanum B paMKax KaTajau3aTopa, OIpEele]eHHE Cpelbl PAcTBOPOB BEILIECTB C
YHUBEPCAJIBLHOIO UHJIMKATOPA, PEKUM HOHHOI'O 0OMEHA), POBEICHNE MTPAKTUUYECKONH pabOThI
«BnusiHre pa3znuuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKOTO COCTOSIHHSI.

PacuérHpie 3a1a4u .

Pacu€rbl 0 ypaBHEHUAM BeTpa, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C
MCIOJIb30BAaHNEM TOHSATHUS «MAacCOBasi A0S BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxxenne HemerauioB B Ilepuonnueckoil cucreme 1O 3JIEMEHTaM
J. . MenneneeBa M OCOOGHHOCTH  TBEpJAOCTH  aToMoB. Pu3myeckue  CBOICTBa
HEMETAJUIOB. AJUIOTPOTUSL HEMETAUIOB (M0 TpPHYMHE KHCIOpoaa, cepbl, (ocdopa wu
KHCIIOPO/Ia).

XUMHUYECKHE CBOMCTBA OCHOBHBIX HEMETA/UIOB (TaJOT€HOB, CEpbl, a30Ta, ¢ocdopa,
yriaepoja M KpeMHHMs) M HUX COEAMHEHUH (OKCHIOB, KHUCIOPOJCOJACPXKAIIUX KHUCIIOT,
BOJIOPOJHBIX COEIUHEHU).

IIpumeHeHNe TBEpABIX HEMETAIIJIOB U UX COEMHEHUH.

Meramnsl. [lonoxxenne marepuasioB B llepuogmyeckoll  cucrteMe  3JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH ~ COXpaHEHHs]  DJIEKTPOHHOrO  000JI0OUKa  aTOMOB
MmertauioB. OOme buznveckue CBOIiCTBa MeTtaioB. CIuiaBel
METAJIJIOB. DJIEKTPOXUMHUYECKHH s/ HAPSKEHHBIX METAJIOB.

XUMHYECKHE CBOMCTBA jKeje3a (HaTpui, Kallui, KaJbIIMi, MarHui, aJlOMUHUH, [TUHK,
XpOM, METaJlJIbl, MEJIb) U UX COEIMHEHUSI.

OO6mue crnocoObl monydyeHus MeTawioB. [I[pumeHenne MeTamioB B OBITY H
MEeXaHH4YeCKoe 000pyI0BaHHE.

OKClIepUMEHTAJIbHBIE METOJ/Ibl M3YUYEHHUs BEHIECTB W UX MPEBPALICHUH : H3yueHUe
KOJJIEKIIMM «MeTalibl ¥ CIJIaBbl»y, 00pa3lioB HEMETAIJIOB, PELICHHE HKCIEPUMEHTATbHbIX
3aj1a4, HaONO/leHWe ¢ ONHCaHHe JEMOHCTPAIlMOHHBIX M JIAOOpPaTOpPHBIX  OMBITOB




(B3aMMOAEHCTBUE THAPOKCH]IA IPOUCXOAUT C PACTBOPAMH KHUCIIOT U II€JI0UYEH, KaUeCTBEHHOE
COCTOSIHUE KaTUOHOB METAJUIOB).

PacuérHble 3a1aun.

Pacuérer maccel BemecTBa Wiu 00bEMa raza Mo W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macchl WK 00bEMA OHOTO U3 IPUCYTCTBYIOIUX B (PU3NYECKUX BEIECTBAX, PACYEThl MAaCChl
(0O6béma, KoMYecTBa BEIIECTBA) IPOAYKTOB, €CIIM OJJHO U3 BEIIECTB UMEET MIPUMECH.

XuMHus U )KU3Hb

Ponp xumuM B 0OecCreYeHHH SHEPreTHYECKONM W MUIIEBON 0€30MacHOCTH, Pa3BUTHS
MeauuuHbl. [Ipeuioxkenne 0 HaydHbIX METOJAX IIO3HAHMS BEINECTB U HKOJIOTMYECKON
YCTOMYUBOCTH.

IIpencraBnenus o0 oOOMMX HAyyHbIX HOPUHLIUIAX TOJXYYEHHUS [POMBIIUIEHHBIX
IIPOMBIILICHHBIX BELIECTB.

YenoBek B MHUpPE BEIIECTB M MaTEpUAJIOB: Ba)KHBIC CTPOMUTEIIBHBIE MaTEpUAbI,
KOHCTPYKLIMOHHBIE MAaTEpUAIIbl, KPACKHU, CTEKJIO, KEpaMUKa, MAaTEPHUAIIbl JUI JJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHbIE YI00pEHUsI.

XHWMHS U 30pOBbE YEJIOBEKA: IIpaBUia IPUMEHEHHs JIEKaPCTBEHHBIX IIPENaparos,
IIpaBuJIa 6e301acHoro UCII0JIb30BaHUs IIpenapaToB OBITOBOI XUMHH
B IIOBCETHEBHOW KU3HMU.

Me:XnpeaMeTHBIE CBSI3U .

Peanu3zanus MeXnpeIMETHBIX CBS3€H MPU U3YUYEHUU OOILEH U HEOpraHMYECKOH XUMHUHU
B 11 Kkiacce oOcCylecTBISETCS MOCPEICTBOM MCIIONb30BAaHUS KaK €CTECTBEHHO-HAYUYHBIX
IIOHATUN, TaK W IIOHATUH, SBISIOIIMXCA CHUCTEMHBIMU JUIsl OTHENBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE NMOHSTHS: Hay4yHble (DAaKTbl, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalnu3, CHHTEe3, Kiaccu(ukauus, MEepUOJUYHOCTh,  HAONIOJEHUE, SKCIEPUMEHT,
MOJECIIMPOBAHNE, U3MEPEHHUE, SBIICHHE.

@dusuka: MaTepus, DHEPIusi, aToOM, DJJIEKTPOH, IPOTOH, HEWTPOH, HOH, W30TOIl,
panMoaKTHBHAs Macca, MOJIEKyJla, JHEPreTHYECKUH YpPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHHME BEILECTBA, Pa3MEpHas BEIMYMHA U BEJIMYMHA UX U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, 5KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELECTB B COCTOSIHUU.

I'eorpadus: noae3Hblie HCKOMIaeMble, TOPHBIE ITOPO/Ib, TOJIE3HBIE HCKOIIAEMbI€, TOTIIINBO,
pecypcehl.

TexHomornu:  XUMHUYECKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi, IMPOU3BOJCTBO
CTPOUTEIIBLHBIX MATEPUAIIOB, CEIbCKOXO03IMCTBEHHOE KOCMETUYECKOE IIPOU3BO/ICTBO, ITUIIEBAs
MIPOMBIIIJIEHHOCTD, (hapMalieBTHUecKass MPOMBINIIEHHOCTh, MPOU3BOJCTBO MX IPENaparos,
IIPOU3BOJACTBO  KOHCTPYKLMOHHBIX  MAaTEPHUANIOB,  DJIEKTPOHHAs  MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTHH.




INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYEHHUsS I10
nporpaMMmaM CpeAHero oO0mero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHeIM). HayuHo-MeTonuyeckoir  pa3paOoTku  PekomeHAaTenbHBIX — pe3ysbTaToB
BHEPEHHSI IPOTPAMM CPEIHEro ooOmero o0pa3oBaHus SBISETCS CHCTEMHO-MBICITUTEIbHBIN
MOJIXO/I.

B cooTBeTcTBUU C CHCTEMHO-ACSATEIBHOCTHBIM MOJX0JIOM B MOATANMHBIX JIMYHOCTHBIX
pe3ynbTatax OCBOCHHUS Mpeamera «XHMHs» Ha ypOBHE cpenHero olmiero oOpa3oBaHUS
BBIJICIISIFOTCS CIIEYIOIINE COCTABIISIOLINE!

OCO3HaHHE 00YYAIOIIUMUCS HaIleH pOCCUICKON IpaskJaHCKON MACHTUYHOCTH — IOMOIIIb
K CaMOpa3BUTHIO, CAMOCTOATEILHOCTU U CAMOOIIPEEIICHUIO;

HaJIMYMe MOTUBALIUU K O0YYEHUIO;

L[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JINYHOCTU HA OCHOBE KJIFOUEBbIX
LIEHHOCTE! U UCTOPUUECKUX TPATUIINIA HAYKU XUMUU;

TFOTOBHOCTh U CIIOCOOHOCTh OOY4YarOIIMXCSl PYKOBOJUTHCA B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, COOTIOACHUEM LIETOCTHOCTH CUCTEMbI XUMUYECKOTO
o0Opa3oBaHus;

HaJIM4Yue NMPABOCO3HAHUS KaXJI0H KYJIbTYphl U CIIOCOOHOCTEH CTABUTH IIEJIU U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS MPEAIoaraloTcs B €IUHCTBE
y4eOHOH © BOCIUTATEIBHON JIEATEIPHOCTH B COOTBETCTBUH C T'YMAHHCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMU U UJealaMU POCCHUICKUX
IIKOJBHBIX OOIIECTB, MPUHSATHIMHU B OOIIECTBE HOPMAMHU U TPAULIUSIMHU, CITOCOOCTBYIOIIUMHU
MpoLleCCY CaMOMNO3HAHUs, CaMOpPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
oOydJaronuxcsi.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS IIPeaMETa « XUMHUSD» OTPaKarOT CHOPMUPOBAHHOCTH
OMbITa IMO3HABATEIbHOM M NPAKTHUYECKOM [EATENIbHOCTH OO0yYarolMXcsl 10 peanu3alui,
OCYIIECTBIISIEMOU B OOIIECTBEHHBIX IIEHHOCTSX , B TOM YHCIIE B YaCTH:

1) BbICcuIECE 0Opa3oBaHue :

OCO3HAHHOCTh OOYYEHHs MPUBOAMUT K U3MEHEHHUIO UX KOHCTUTYIIMOHHBIX MPaB U MpaB,
COOJIIOICHUSI 3aKOHA U TIPABOIIOPSIKA;

MPEJICTABJICHUE O COLMATIBHBIX HOpMaxX M MpaBWIIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE;

YCWJIMSI K COBMECTHOM TBOPYECKOM AEATENBHOCTH MPH CO3JAHUU HAYUYHBIX MPOEKTOB,
pelIeHUU HAyYHBIX U MO3HABATEIBHBIX 33]/1a4, XUMUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, UJI€H, IOTUKY U apTyMEHTHI IPYTUX TIPH
aHaJIM3€e pa3IMYHbIX BUJOB yUeOHOU NesSTeIbHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHNS !

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUECTBEHHOM
XUMHH,

[Tognepxka mporecca TBOpUYECTBA B TEOPHSIX U MPAKTUUYECKOM MPUMEHEHUH XUMUU,
OCO3HaHUE TOTO, YTO JOCTH)KEHHS HAyKH €CTh pe3yJbTaT JJIMTENIbHBIX HCCIEI0BAHUM,
KPOTMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSTHHOTO TPYy/1a YIEHBIX U TIPAKTUKOB;



WHTEpPEC M II03HABATENIbHBIX MOTHMBOB B IIOJYYEHHMM W TOCIEAYIOUIEM AHAIINA3E
nHGOpMAIIUY O IEPEAOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

MOpPaJIbHOI'O CO3HAHUS, 3TUYECKOTO IT0OBEACHMUSI;

CIIOCOOHOCTH OLIEHUBAaTh CHUTyallud, CBSI3aHHbIE C XHUMHUYECKUMHU SIBICHUSIMH,
U NIPUHUMATh OCO3HAHHBIC PELLIECHUS, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHbIE HOPMbI U
LIEHHOCTH;

METOJI OLICHMBAE€T CBOE IIOBEJCHHWE W IIOCTYIKH CBOMX TOBApHILEH C MO3UIMM
MOPAJIbHBIX U MPABOBBIX HOPM U OCO3HAHUS MTOCJIEICTBUM 3TUX MOCTYIIKOB;

4) popmupoBaHue KyJIbTYPHI 310POBbS:

MMOHMUMAaHUE 3/I0POBOTO U OE30MaCHOT0 00pa3a KU3HU, HEOOXOAUMOCTh OTBETCTBEHHOTO
OTHOIIEHUS K COXPAaHEHUIO IICUXUYECKOIO 3/10POBbS;

coOroieHre mpaBuil 0e30MacHOro OOpalleHus ¢ BEIIeCTBaMU B OBITY, MOBCEAHEBHON
YKU3HU U B TPYIOBOM J1€ATEIBHOCTH;

MMOHMMAaHUE LEHHOCTEeH HMHAMBHUIYAIbHOTO MpaBa U KOJUIEKTUBHOTO O€30MacHOro
[IOBE/ICHUS B OTHOUIEHUH YTPO3 370POBbIO U KU3HU JIIOJEH;

OCO3HaHHUE MOCIEACTBUIM U HENPUATHS BPEIHBIX MPHUBbIUEK (yHOTpeOIeHHE amKoros,
HapKOTHUKOB, KYpEHHUS]);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOM KOMIETEHTHOCTH B Yy4e€OHO-HCCIIEOBATENbCKON JI€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACATEIBbHOCTH;

YCTAaHOBKa Ha AaKTUBHOE Yy4YaCTHE B PEIICHUU MPAKTHUUECKUX 33134 COLUAIbHOMN
HAMpPaBJIEHHOCTH (B paMKaX CBOETO KJiacca, MIKOJbI);

K MPAKTHYECKOMY HM3YYEHHUIO MPOQecCuii MTHOBEHHOTO POJia, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUS PEMETHBIX HHTEPECOB M0 XUMUU;

6opb0a 3a TpyH, 3a TPy U pe3yabTaThl TPYAOBOH ACATEIBHOCTH;

MOJIXO0JT K OCO3HAHHOMY BBIOOPY MHIUBUAYATbHON TPAEKTOPHH 00pa3oBaHus, Oyayieit
npodeccud W pealu3alud HOPMAIBHBIX JKA3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB M 00pa3a KU3HU O0ILECTBa;

6) axos10rMUecKoe BOCIMTAHME:

9KOJIOTMYECKUN MPUOPUTET OTHOUIEHMH € NMPHUPOJOHM, KaK UCTOYHHUK CYLIECTBOBAHMS
JKU3HU Ha 3emIe;

MOHMMaHHE TJI00AJBHOIO XapakTepa HKOJOTHYECKUX TMpoOIeM, HSKOJOTHUYECKUX
SKOHOMMYECKHUX MPOLIECCOB B COCTOSIHUM MPUPOAHON U COLUAIIBHON Cpebl;

OCO3HaHMA HEOOXOAMMOCTH HCHOJb30BAHUS JOCTIKEHUM XUMHM JUIl pelIeHHs
BOIIPOCOB PAI[MOHATILHOTO MPUPOAOIOIB30BAHNUS;

aKTUBHBIE HENPUATHBIE IEHCTBUS, IPUHOCALINE BPEJ OKPYXKaloUIel IpUpOJHON cpene,
YMEHHUS IPOTHO3UPOBATH SKOJIOTMUECKHE MOCIEICTBUS IPEAIPUHUMATENbCKON 1€ITEIbHOCTH
U IIPEJOTBpallaTh UX;

MexyHapoAHBI  PAa3BUTOTO  3KOJOTUYECKOTO  MBIIUIEHUS, KYyJbTYpbl, OIIbITa
JESATEIbHOCTH TJIABHOM HAIpPaBJIEHHOCTH, HAaBBIKOB PYKOBOJCTBA MMM B II03HABaTEIbHOM,
KOMMYHHKAaTUBHOM M COIMAJIbHOM NpPAKTHKE, CIOCOOHOCTEM M YyMEHUH, aKTUBHO
MOJIICP>KUBAIOLINX MI€0JIOTHIO reModolunu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIAsi COBPEMEHHOMY pa3BHTHIO
HayKHU ¥ 00I1IeCTBEHHOM MPaKTUKU;

[Tonnmanue crnenupUKd XMMHUU KaK HAayKd, OCO3HAHMS €€ IMEpEeMEIIeHUs B paMKax
HAy4YHOTO MBIIUIEHUS], CO3/IaHUs IEIOCTHOCTH MPEICTaBICHUs 00 OKPYKAIOLIEM MUpPE KaK O
€IMHCTBE IPHUPOJABI M YEJIOBEKA, B MO3HAHUM 3aKOHOMEPHOCTEH M YCIOBHM COXpaHEHHS
€CTECTBEHHOI'O PAaBHOBECHS;



yOex1EHHOCTH B 0CO00N MHHOBAILIMOHHOCTH XUMHUU AJISi COBPEMEHHON IIUBHIIN3ALUY: B
e€¢ TYMaHHUCTUYECKOW HAINpaBIEHHOCTH M BAXHOW pOJIM B CO3/IaHUU HOBOH 0a3bl
MaTepUaIbHON KyJIbTYpBbl, 4TO CBSI3aHO C MPoOJIeMaMu pa3BUTHUS YEJIOBEUECTBA — PECYPCHO,
HHEPreTUYECKOM, MUIEBOW M OCHOBHOM O€30MacHOCTH, B PA3BUTUU HAYKH, OOECIICUCHUS
YCIOBHM IPOrPECCUBHOTO TpyJa M HIKOJIOTMYECKOH KOM(OPTHON KM3Hb KaKIOro 4JIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHONM TI'PAaMOTHOCTH: IIOHUMAaHHUE IPUHIMUIIOB METONOB IIO3HAHMI,
MIPUMEHEHHE B HAYYHBIX HAayKaX, CIOCOOHOCTH MOJIy4aTh 3HAHUS JUIs aHAIU3a U 00BSCHEHUS
NIEPCIIEKTUB OKPYXKAIOIIEr0 MHpa M IPOUCXOMAIIMX B HEM HM3MEHEHUH, HaBBIKU JEIaTh
00OCHOBAaHHBIE BBIBOJBI HA OCHOBE IOJyYEHHsI HAyYHBIX (PaKTOB U (HaKTUUECKHUE TAHHBIEC C
L[EJIbI0 IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHWUSA Ui PELICHHUs
Ipo0JIEM B €CTECTBEHHBIX KU3HEHHBIX YCIOBUSX;

MHTEpEC K ITO3HAHUIO U UCCIIE0BATEIBCKOMN ACATEIBHOCTH;

CIOCOOHOCTh U COCOOHOCTH K HENpPEphIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUU II0 XMMHU B COOTBETCTBUU C IXKU3HEHHBIMU
NOoTpeOHOCTAMU;

WNHTepec Kk OCOOEHHOCTSIM Tpyla B pa3iuM4HbIX BHJAX MpodeccnoHalIbHON
JESATEIIBHOCTH.

METAIIPEJMETPHBIE PE3YJIbTATbHI

MertarnpeaMeTHbIe Pe3yiIbTaThl OCBOCHUsI Y4eOHOro mpeamera «XHWMHsS» Ha YPOBHE
cpeaHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIe s (HPOPMUPOBAHHST MHUPOBO33PEHUS 00YUAIOMIMXCS MEKIUCIUIUTMHAPHBIE
(MexnpeaMeTHbIe) OOIIEHAayuYHble MOHATHS, OTPaXKarolllMe LEJIOCTHOCTh HAY4YHBIX KapTUH
MHUpa U creun(uKy METOJ0B MO3HAHMs, BIMSHUE B CPEAHMX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJICHUE, MPOLECC, CUCTEMA, HAYUHBIH (DaKT, MPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0BaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHE);

YHHUBEpCAJIbHbIE TEXHOJOIMUYECKHe JEHCTBHs (ITO3HaBaTelIbHblE, KOMMYHUKAaTHBHbIE,
peryisiTuBHbIE), obecrieueHne obecrieueHus: QyHKINOHAIBHON IPaMOTHOCTH U COLIMANIbHBIX
HaBBIKOB 00YyYarOIINXCs;

CIIOCOOHOCTH  OOY4YalOIMXCSl HCIOJB30BAaTh OCBOCHHBIE  MEXAUCIMILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIBHBIE TEXHUUECKHUE JNCHCTBUS B MI03HABATEIBLHOU U
COLIMAJIBHOM MTPAKTHKE.

MertanpeqMeTHblE  Pa3MBILUIEHHS  PE3yJbTaTbl  OBJAJEBAIOT  YHUBEPCAJIBHBIMU
y4eOHBIMU [T03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMHU.

Buaanenue YHUBEPCAJIBbHBIMHA y‘-leﬁl—[l)lMl/l NMO03HABATEJbHBLIMHU JI€ii CTBUSIMH

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOATENIbHO C(hOPMYIHpPOBAaTh M aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
PaccMOTpETh;

OTIPENIEIATh IENIN JeATETHHOCTH, 3a/1aBaTh IMapaMeTPhl U OMNPENCNSITh KPUTEPUU UX
JTOCTH>KEHHM, COOTHOCUTD PE3YJIbTaThl IEATEIbHOCTH C IOCTABJIEHHBIMU Bparamu;



UCIOJIb30BATh IPU OCBOEHUH 3HAHUN MTPUEMBI JIOTHYECKOTO MBIIIIEHUS — MOIYJIpHbIE
XapakTepHbIE JJIEMEHTbl IOHATUH W COXpaHATb MX B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIUE MTOHSITUSA AJIs1 OOBSACHEHMSI OTJICJIbHBIX (PAKTOB U OOBEKTOB;

BBIOOp OCHOBAaHMM M KPHUTEPHEB JJIS HAIMOHAIBHBIX BEIIECTB U JKOHOMHYECKOTO
000CHOBaHHS;

COXPAHSAIOTCS IPUYMHHO-CIIEAICTBEHHBIE CBSI3U MEX/ly U3yUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE DPACCYKACHUS (MHAYKTUBHBIC, ACIYKTHBHBIE, 110 AHAJIOTHUAM),
BBISIBIIITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX SBJICHUAX, (DOPMYIHPOBATH
BBIBO/JIbI M 3aKJIIOUECHMS,;

IIPUMEHSTH B IIPOLIECCE MO3HAHMS, UCIIOJIb30BATh B XUMUU CHMBOJIMUECKNE (3HAKOBBIE)
MOJIeJIM, IPeoOpa3oBbIBATh MOJICJIbHBIE IPEACTaBICHUS — XUMMUYECKMHM 3HaK (CHMBOI)
9JIEMEHTa, XUMHUYECKYI0 (OpMyJy, ypaBHEHHE XHMHUYECKOTO COCTOSHHUS — IPH YCIOBHH
COOJIFOICHUSI TEOPETHUECKUX IT03HABATEIbHBIX U IPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE
MOJIETIbHBIE IIPEJICTABICHMSI ISl ONIMCAHMS XapaKTEPHbIX PU3HAKOB M3yYaeMbIX BEILECTB U
BaXHOE 3HAUCHHUE.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IelicTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEIECTB U YCTOWYMBOIO KIMMATa;

(bopMyIHpOBATH LIETH U 3a/1a41 UCCIIEJOBAHNUS, UCIIOIB30BATh IIOCTABIICHHBIEC U 3apaHee
c(OopMyIMpOBaHHBIE BOIPOCHl B KAayecTBE MHCTPYMEHTAa TIIO3HAHUS W OCHOBBI IS
(bopMHUpPOBaHUS THIIOTE3 B CTOPOHY MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

o0sajiaTenb HaBBIKOB CaMOCTOSTENBHOTO IUIAHUPOBAHMS M IPOBEIECHUS YUEHHUUECKUX
SKCIIEPUMEHTOB, COBEPLICHCTBOBATh MCCIEA0BaHUsA, HaOII0AaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (opMyJIupoBaTh O0OOIICHUS U J1eNaTh
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB HCCIEI0BAaHUS, MPEACTABISET COOOH
00OCHOBAHHBINM OTYET O MPOAETaHHOH padoTe;

npUOOpPECTH OMBIT YYCHHYECKOW MCCIE0BATEIBCKON M IMPOEKTHOW JNIeSTebHOCTH,
o0ecrneynTbh BO3MOXKHOCTh U TOTOBHOCTb K CAMOCTOSITE/IbHOMY ITOMCKY METOJ/IOB peIIEeHUs
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOOB IT03HAHUSI.

3) pa6ora ¢ nungopmanmeii:

OPUEHTHPOBATLCS B DPA3NIMYHBIX HCTOYHMKAX HHOpManuu (Hay4yHO-TIOMYJIsIpHAast
JUTEepaTypa XUMHUYECKOTO COJIepKaHus, CIpaBOYHble mocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBATh MHPOPMALMIO Pa3IMYHBIX BUAOB U (OPM IMPEJCTABICHUS, OLIEHUBATH €€
JI0Ka3aTEIbHOCTh U HETPOTUBOPEUNBOCTD;

(dbopMyHUpoBaTh 3arpochl U MPUMEHATh Pa3jIMuHble METOIbl MPU MOUCKE U OTOOpE
uHpopMannu, HeOOXOJUMBbIE ISl BBIIOJHEHHS HAyYHBIX 33]a4 ONPEeJIeJIEHHOTO THIIA;

MIPUOOPECTH OIBIT UCIIOIB30BaHUSI UHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOPATh ONTUMAJIbHYIO (OpPMY Ipe/IcTaBIeHUs HHDOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAyUYHBIM f3BIK B KayeCTBE CPEACTBA IMpH padoTe C METUIMHCKUMU
JAHHBIMU: IPUMEHATh MEXIpeIMeTHbIE ((PU3NUYeCKre U MaTeMaTHYECKUE) 3HAaKU U CUMBOJIBI,
(dhopMyibl, a0OpeBUATYpPbl, HOMEHKIATYPY;

HCIOJIBb30BATh U MTPE0OpPa30BbIBATh 3HAKMCO-CUMBOJIMYECKHE CPEICTBA BUIUMOCTH.

Buaagenue YuuBEepCaJdbHBIMU KOMMYHUKATHBHBIMHA JelCTBUSIMMU .



3a/1aBaTh BONPOCHI TIO CYHIIECTBYIOIIEH OOCy»XJgaeMol TeMmMe B XOJe Juajiora
u/unm 00CyKJIeHUS, BEICKA3bIBAaTh /U, (DOPMYITHPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIIBHO
BBITOJHEHUS TIPEJIOKEHHOM 3a/1a4u;

JIOCTUTAeTCsd C  MPE3EHTAlMEd  pe3yJIbTaTOB  IMO3HABATEIIBHOM  JEATEIbHOCTH,
MOJYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU TPOBEICHUHU
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECCKONW paObOThI IO HCCIIETOBAHUIO CBOWCTB M3y4aeMbIX
BEILIECTB, peaM3alliy TMPOEKTa MpoeKTa U (HOPMYJIHPOBAHUU BBIBOJIOB IO PE3yJIbTaTam
MPOBEIEHHBIX HCCIICIOBAaHUI IIyTEM CorjlacoBaHUs MO3UIHHN
B X0JI¢ 00CYXKJICHUS 1 0OMEHA MHEHUSIMH.

Buaagenue YHUBEPCAJIBHBIMUA PEryJIsITUBHBIMU JeHCTBUSIMMU

CaMOCTOSITENIbHO IUIAHUPOBATh M H3Yy4aTh CBOIO II03HABATEIbHYIO JESATEIbHOCTD,
OIIpEETIsisl €€ LeNU U 3aa4, KOHTPOJIMPOBATh M 0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
QITOPUTM JICHCTBHI TPU BBIMOJIHEHUH HAYYHBIX M HCCIIEAOBATEIBCKUX 3a1ay, BHIOMPATh
HanOosee 3((GEKTHBHBIN CIOCO0 MX pEHICHHS C yYeTOM IOJyYeHHs HOBBIX 3HAHHH O
BEIIECTBAX U pab0YMX PEaKIHIX;

U3yYUTh CAMOKOHTPOJIb CBOCH JEITEIIbHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJBbTATbBI

10 KJIACC

[Ipeamer pe3ynbrarhl OCBOCHHS Kypca «Oprannueckas XUMHs» OTPaXKaroT :

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O XUMUUECKHX UCTOYHHKAX €CTECTBEHHO-HAYYHON
KapTUHBl MUpPA, POJIU XUMHUU B MO3HAHUU TPUPOABI, B PAa3BUTUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (yHKIIMOHATIbHASI TPAMOTHOCTD, CO3/IaHHAsI JJI PEIIEHUS MPAKTUIECKUX 3a]1a4
Y DKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M PUPOIHON CPEIE;

o0ecnieunBaeT cUCTeMy oOOecreueHus 3HaHUM, KOTOpash BKJIIOYaeT B ceOs:
OCHOBOTOJIArarolue MOHATUS (XMMHYECKUH dJIEMEHT, aTOM, JJIEKTPOHHAas 000J0YKa aToma,
MOJIEKYJIa, BAJIEHTHOCTh, JJEKTPOOTPHUIATEIBLHOCTh, XHUMHUYECKas CBsI3b, CTPYKTypHast
dbopmyna (pa3BépHyTass U COKpami€éHHasl), MOJIb, MOJSIpHas Macca, MOJSPHBIA O00BEM,
YIJIEPOIHBIA  CKelleT, (YHKIMOHAIbHAs TpyINa , paaukaid, H30MEpHUs, H30MEPHI,
TOMOJIOTUYECKUM psAZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCJIOPOJHBIE U a30TCOJEpXKallHe
COCIMHEHHS,  MOHOMEp, TIOJUMEP, CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMS ); TEOPUU U 3aKOHBI (Teopus ¢puzndeckux pesynptaTtoB A. M. bytnepoa, 3akoH
COXpaHEHUSA MacCChI BeIeCTB); (hopMaIbHOCTH, CHMBOJIMYECKHI SI3BIK
XUMHH; MUPOBO33PEHUECKHE 3HaHHs, OOOCHOBAaHHE B OCHOBE IOHUMAaHHUS TPUYUH U
CHUCTEMHOCTH, IWHAMHYECKOE HarpaBiieHue, (HaKTOJOTHMUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe,

c(hOpMUPOBAHHOCTh YMEHUH BBISIBJISTH XapaKTePHbIE MPU3HAKU TOHSATHH, COXPAHATh UX
B3aUMOCBA3b, HMCIOJIb30BaTh 3TH TMOHSTHS NpPU OINKCAHUU COCTaBa, JOKA3aTeIbCTBA WU
MIPOSIBJICHUS PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIHMKY JJIsSi COCTaBICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€éHHOUN) GopMys, ompenenéHHbIX
BEHIECTB M (PYHIAMEHTAIBLHOTO (U3UYECKOTO MPOMCXOXKIEHUS, A CO3AaHUS MOjelnei



MOJIEKYJI BEILIECTB, MOJTYYCHHBIX JUISl MIUTFOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CoJIepKaHUs;

c(OPMUPOBAHHOCTh YMEHUI COXPAHHOCTb MPUHAAJICKHOCTH U3YUECHHBIX BEIIECTB 110 UX
COCTaBy M CTPOCHHIO K OINpPEACICHHOMY KJaccy/TpynmnaM COeArHEHHUU (YTJIeBOJOPOIbI,
KHCIIOPOJI U a30TCOJIEpIKAIINE COCIMHEHUS, BHICOKOMOJIEKYIISIPHbIE COCJAMHEHHUS), TaeT UM
Ha3BaHMe 110 cucreMatuueckoil HomeHknatype (MIOITAK), a Taxxe npu TpunpuBoBUAIbHbBIE
Ha3BaHMsI OCHOBHBIX BEILECTB (3THJIEH) , MPOIMUJICH, alleTUJIEH, dTHJICHTJIUKOb, TIUIEPUH,
denon, Gopmanbaeru, aneTanbIeTu/, MypaBbUHAS KUCIOTA, YKCYCHAs KUCIIOTA, OJICHHOBAS
KHCIIOTa, CTEApUHOBAs KUCIIOTA, III0K03a, PPYyKTO3a, Kpaxmal, U003, [JIULKH);

c(hOPMHUPOBAHHOCTH METOJIOB OIIPEICTICHUS BUJOB XUMUYCCKUX CBSI3EH B OIIPEICTICHHBIX
COeUHEHUSX (OJIMHAPHBIE U KPATHBIE);

ChopMupoBaHHOCTE MPUMEHECHHSI TIOJOKEHUH TEOPUM XUMHUYECKUX  BEIIECTB
A. M. bytnepoBa 111 OOBsICHEHMs] 3aBUCUMOCTH CBOICTB BEIIECTB OT HX COCTaBa U
3aps/ia; 3aKOH COXpaHEHUsI MacC BEIECTB;

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpPOeHHUE, (U3HUECKHUEe U
XUMHYECKHE CBOWMCTBA THIMYHBIX IPEACTABHTENICH Pa3IMUHBIX KJIACCOB BEIISCTB (METaH,
9TaH, TWJIEH, MPONWIIEH, aleTujeH, Oyraauen-1,3, metundyraauen-1,3, 6eH301, METaHOII,
3TaHOJI, THJICHTJIUKOJIb, TJIUIEPUH, (PEHOJI, alleTaJIbICTU], MypaBbUHAS U YKCYCHAsI KUCIIOTHI,
TII0K03a, Kpaxmall, IeJUTI0I03a, aMUHOYKCYCHAsI KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIy HHMH YPaBHCHHSIMH B COOTBETCTBYIOIIEM KPUTESPHIMHOM KOX(P(DHUIIUEHTE C
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMyJIMPOBAHHBIE XapPAKTEPUCTUKNA XapaKTEPU30BATh HCTOYHUKH YTIIEBOJIOPOIHOTO
ChIpbsi (HETh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI HX TepepaboTKH U MPAKTHUECKOE
MIPUMEHECHHE TIepepabOoTKU MIPOIYKTOB;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH PACYETHI IO XUMUYECKUM YPaBHEHHSIM (Macca,
00BEM, KOJMYECTBO MCXOJHOTO BEIISCTBA HJIM COCTOSIHHS MPOJYKTA IO M3BECTHOW Macce,
o0BeMy, KOJIMYECTBY OJTHOTO u3 HCXO/HBIX BEIIECTB
WJTH TIPOJTyKTOB B COCTOSIHHH );

c(OpMUPOBAHHOCTh YMEHHUI BIAJCIOT CHCTEMOW 3HaHMII 00 OCHOBHBIX METOAAX
HAyYHOTO TIO3HAHWSI, TMPUMEHSIOTCS B XUMHH TPU HW3YYCHUU BEMIECTB M HAYIHBIX
HampaBlieHUH (HAONIOJIEHUE, W3MEpPEeHHe, OJKCIEePUMEHT, MOJEIHPOBAHUE), HCIOIb3YIOT
CUCTEMHBIE XUMHUYECKHC 3HAHWUS I TIPUHSATUS PENICHWH B KOHKPETHBIX >KU3HCHHBIX
COCTOSIHUSIX, BOIPOCAX C BEIIECTBAMU U UX IPUMEHEHHS,

c(hOpMHUPOBAHHOCTb YMEHUH COOJTI0OIaeT IIPaBUIa UCTIOIB30BAHMS XUMUUECKOU TTOCY b
u 7abopaTopHOro O0O0OpYIOBaHMS, a TaKke TNpaBuia oOpalleHHs C BElIeCTBAaMU B
COOTBETCTBUU C SHEPTUIHBIMU Pe3yJIbTaTaMu Ja00PaTOPHBIX XHMHUECKUX IKCTICPUMEHTOB;

00pa30BaHHOCTh YMEHHUH IUJIAHUPOBaTh U MPOBOJAUTH XHMHUYECKUN OSKCIEPUMEHT
(mpeBpallieHe BEIECTB MPU HArpeBaHUH, TOJYyUYECHHE STUJICHA U W3YYCHHE HX CBOWCTB,
KauecTBO OMNpENEeTICHHs] BEIIeCTB, JACHaTypalus OENKOB TMpU HArpeBaHUM, IIBETHHIC
MEXaHU3Mbl OEJIKOB) B COOTBETCTBUHM C OOIICTIPUHSITHIMH METOJaMH O€30MaCHOCTH MpHU
WCIOJIb30BaHUU BEIIECTB C BEIIECTBAMU U JIa0OPATOPHBIM 000PYI0BAHHEM, TPABUTEIHCTBOM
pe3yabTaThl XMMHYECKOTO JKCIEPUMEHTa B (OpME 3alMCH COOTBETCTBYIOIIUX BEIIECTB U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUH TIIATEILHO aHAIM3UPOBATH XUMHUYCCKYIO MH(OpMAIIHIO,
MOJIy9aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoil uHGopMmaruu, HMHTepHeT u
JpyrHe);

CdopmupoBaHHOCTE YMEHUH COOMIOAeT TMpaBHUia HKOJIOTMUYECKOTO PYKOBOJICTBA B
OBITY W TPYJIOBOM JCATEIHHOCTH B IEJIAX COXPAHEHHUS CBOETO 3JI0POBBSI M OKPY>KAIOIICH
MPUPOJHON  Cpeabl, OCO3HABaTh OIMACHOCTh BO3JCHCTBUS HA IKUBBIE OPTraHU3MBI



ONPEACIICHHBIX BEIECTB, MOHMMATh IMoKa3arelbHbli cMbich [IJIK, moHMMars Ha nmpumepax
METO/Ibl U TIPEOTBpAIaTh UX BPEIHOE BO3/ICHCTBUE HA OPTraHW3M YeJIOBEKA. ;

JUIs 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3[I0OPOBBSI: YMEHUE MPUMEHSITH
3HaHUA 06 OCHOBHBIX JOCTYIHBIX MCTOJAaX IO3HAHUA MATCPUAIBHBIX W 3KOJOI'MYCCKUX
aCIEeKTOB;

I CICIIBIX U CJIa6OBI/II[51H_II/IX ydamuxcCsa: HAy4YUTbCA HCIIOJb30BATh peﬂbe(bHO-
TOYEYHYIO cucTeMy, 0003HaueHHy0 JI. bpaiins 3anuceiBaet hopmyy.

11 KJIACC

[Ipenmert pe3ynbTaThl ocBoeHUs Kypcea «OO0IIasi 1 HeOpraHMYECKast XUMHUSD OTPAKAOT !

c(hOpPMHUPOBAHHOCTD MPEICTABIICHUN: O XUMHYECKUX UCTOYHHUKAX €CTECTBEHHO-HAYYHON
KapTUHbI MUpA, POJIM XUMHUHM B MO3HAHUHM NPUPOJIBI, B PA3BUTUU MBILUIEHUS U KYJBTYPbI
JUYHOCTH, ¢ (YHKIMOHATIbHAsl TPaMOTHOCTh, OOOCHOBaHHAs ISl PEHICHUS MPAKTHUYECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpelie;

o0ecrieunBaeT CUCTEeMy oOOecreueHus 3HaHWM, KOTOpas BKIOYaeT B cels:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUCCKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0-3JIeKTpOHHbBIC
opOWTamTu  aTOMOB, HOH, MOJIEKyla, MOJb, MOJSIPHBII  00bEM, BaJEHTHOCTbD,
3IEKTPOOTPHUIIATEILHOCTD, CTEICHh OKUCICHUS, XUMUYECKasi CBsA3b (KOBAJIGHTHASI , MOHHAS,
MeTaJUITM4ecKasi, BOAOPOJHAS), KPUCTALIMYECKAs PEmETKA, BUABl XUMHUYECKOIO KJIMMaTa,
pacTBOpPEHHUE,  AJEKTPOJUTHI,  HEIJIEKTPOJUTHI,  AJIEKTPOIUTUYECKAs  JHUCCOLMALus,
OKHCJIUTEb, BOCCTaHOBUTEIIb, CKOpPOCTh YMEPEHHOTO pexuma, XHMHYECKOe
PaBHOBECHE); TEOPHUH U 3aKOHBI (TEOPHS IEKTPOIUTHUECCKOM COITMAIN3AIINH, TIEPUOIUIECCKUIN
3akoH nuccuaeHTa JI.M. MenaeneeBa, 3akOH COXpaHEHUsI MacC BEILIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUHU TPU PEAKIMIX PEAKIUi), 3aKOHOMEPHOCTH, CUMBOJUYECKUM SI3BIK
XUMHUH, MHUPOBO33PEHYECKHUE 3HAHUS, KOHCTUTYLIMOHHOCTh B OCHOBE ITOHUMAHMS
MPUYUHHOCTH U CUCTEMHOCTH,

c(hOpMHUPOBAHHOCTH YMEHUH BBISBIISICT XapaKTePHbIC IPU3HAKY MMOHSATHI, COXPaHSET UX
B3aUMOCBSI3b, COOTBETCTBYIOIIME MOHATHS IMPU OMHUCAHUM HEOPTraHUYECKUX BEIIECTB M UX
SIBIICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUM MCIOIB3YET XUMHUYECKYIO CHMBOJIMKY JIJISi COCTABIICHUS
(dbopMyN BeIIECTB M OCHOBHBIX MPUYHH, cucTeMatnueckyio HomeHkmnarypy (MIOITAK) u
TPUBHAJIbHBIE HA3BaHUS OTJIEIbHBIX HEOPTaHWYECKUX BEHIECTB (YyrapHbIM ras, yrieKHCIIbIH
ra3, aMMHaK, raiéHas u3BecTb, HeTal¢Hasi U3BEeCTh, MUTHEBAsI CO/IA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI ONpENeNeHUsT BAJICHTHOCTU M CTEMEHU OKHUCICHUS
AJIEMEHTOB B COEIMHEHHSIX YETBEPTHOTO COCTaBa, BHUJA XUMHUYECKOW CBSI3U (KOBaJIEHTHA,
WOHHAs, METa/NINYecKasi, BOJOPOJHAsI) B COCIWHEHUSIX, THUINA KPUCTAIUIMYECKON DPEIIETKH
KOHKPETHBIX BEIIECTB (aATOMHAsl, MOJICKYJISIpHASI, HIOHHAs, METAJUIMYECKas ), XapaKTepa CpeIbl
B BOJIHBIX PACTBOpPAxX HEOPTAHMYECKUX BEUIECTB. COCTUHECHUS,

c(hOpMHUPOBAHHOCTH YMEHHH COXpaHsIeT MPUHAJICKHOCTh HEOPTAHUYECKUX BEIIECTB IO
MX COCTaBYy K ONpENEICHHOMY KJIAcCy/TpyIiaM COeTUHEHUN (TIPOCThIE BEIIECTBA — METAJIbI
Y HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIE THAPOKCHUJIBI, COJIH);

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  pacKpblBaeT  CMBICI  TEPUOJMYECKOTO0  TpaBa
JI. . MenneneeBa W  BBIBECTH €r0  CHCTEMATHU3HPYIONIYIO, OOBSICHUTEIBHYIO U
MMPOTHOCTUYECKYIO (DYHKITHIO;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
3JEMEHTOB  3JeMeHTOB  1—4  mepuomoB  llepuoamyeckoid  CHCTEMBI  BJIEMEHTOB
J. 1. MenneneeBa, UCTONb3Ys MMOHSITHUS «S-, P-, 0-3JICKTPOHHBIE OPOUTAIINY, «IHEPTETUUCCKHEC



YPOBHI», OOBSCHSS 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB AJIEMEHTApHBIX AJIEMEHTOB U HX
cBs3eil mo mepuoaam W rpynnaMm l[leproanyeckoi CHCTEMBI 3JIEMEHTAPHBIX 3JIEMEHTOB
. . Menpneneena;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHu30BaTh (OMHCHIBATH) OOIIHE XHUMHYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE
TCHETUYECKOU CBSI3H MEXKy HEOPTaHUYECKUMH BEIIECTBAMHU C TIOMOIIHIO COOTBETCTBYIOIINX
(bu3MYECKUX SIBICHUM;

pa3zpaboTaHHBIE METOABl OINPEACICHUS XUMUYECKOTO COCTOSHUS IO Pa3IUYHBIM
BO3JICHCTBUSIM (KOJIMYECTBO M COCTaB pPEArMpyIOLIMX BEIIECTB, TEIJIOBOE BO3JEHCTBUE,
OOyCIIOBJICHHOE  CTETICHBIO  OKHUCJICHHSI  DJIEMEHTOB, OOpPaTHMMOCTBIO,  Pa3TUYHBIMU
KaTajanu3aTopamu);

c(hOpPMUPOBAHHOCTh YMEHHN COCTABIISICT YPABHEHHS DPA3JIMYHBIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YpPaBHEHHMsI MOHHOTO OOMEHa, YCJOBMsS CYIECTBOBAHMS, MPU KOTOPBIX ITH
COCTOSIHUSI HTYT JI0 KOHIIA;

chOPMUPOBAHHOCTh ~ YMEHHUH  MPOBEACHUS  HUCCIENOBAaHUI,  IMOATBEPKAAIOIINX
KaueCTBEHHBIN COCTaB PA3IMYHBIX HEOPTaHUIECKHUX BEIICCTB, PACIIO3HABATH OIBITHBIM ITyTEM
MOHBI, MPUCYTCTBYIOILINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMCHHH pacKkpbIBaeT CYIIHOCTh OKHCITUTEIBHO-
BOCCTaHOBUTEJIbHBIX METO/IOB ITyTEM COCTaBIIeHUs OanaHca OanaHca 3THX 0alaHCOB;

c(OPMUPOBAHHOCTh YMEHHI OOBSICHICT IUHAMUKY SKOHOMHUYECKOTO COCTOSHHUS OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHEIIHUX Bo3nercTBuit (mpunnuin Jle [latene);

c(OpMUPOBAHHOCTh YMEHHUM XapaKTEepHU30BaTh XUMUYECKUE MPOLIECCHI, COTJIACOBAHUE
Ha OCHOBE TIPOMBIIUICHHOTO TIOJYYEHHUS CEPHOW KHUCIIOTBHI, AaMMHAKH, a TaKKe
c(OPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAyYHBIX HPHUHIUINAX U IKOJIOTHUYECKUX
podIeMax XUMHUIECKOTO ITPOU3BOJICTBA;

ChopmupoBaHHOCTE YMEHHH MPOBOAUT pPACUEThl C HCHOJIB30BAHHUEM MOHITHIMA
«MaccoBasi JIOJIsl BEHIECTBAa B PacTBOpPE», OOBEMHBIX OTHOIICHHHA Tra3a MPU XHUMHUYECKUX
peaxIusx, Macchl BEIIECTBA UM 00beMa ra3a 1o U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MACChI
i o0beMa OJIHOTO M3 BEHIECTB B (DU3MUYECKUX BEIIECTBAX, TEIUIOBOTO d(heKTa Ha OCHOBE
COXPaHEHHUs MacChl. BEIIECTBA, MPEBPAIICHHS U COXPAHEHHUE YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJTI0OIaeT TIPaBUIa UCTIOIB30BAHMS XUMUUECKOU TTOCY b
u 7abopaTopHOro O0O0OpYIOBaHMS, a TaKke TNpaBuia oOpalleHHs C BElIeCTBaMU B
COOTBETCTBUH C YHEPTUIHBIMU pe3yJIbTaTaMu Ja00paTOPHBIX XHMHUECKUX IKCIICPUMEHTOB;

c(OpPMUPOBAHHOCTh YMEHUI IMIaHUPOBATh M MPOBOAUTH XUMHUYECKHHA HKCIEPUMEHT
(pa3paboTka nepokcuaa, OOBSIBICHHOTO B pa3padOTKe KaTaanu3aTopa, Onpe/eIeHIe pacCTBOPOB
BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO HHIWKATOpPA, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha
CKOPOCTh XMMHYECKOTO COCTOSIHUS, COCTOSTHUE MOHHOTO OOMEHa, KaueCTBEHHOE COCTOSIHHE
cynb(har-, kKapOoHaT- ¥ XJIOPUI-aHHOHOB, HAa KATHOH aMMHaKa, PEeIIeHHE YIKCIIEPUMEHTATbHBIX
3a11a4 1o TeMaM «MeTtamib» u « HeMeTaisny ) B COOTBETCTBUU € OOIIETPUHSTHIME TIPABHIIAMU
TEXHUKU O€30MaCHOCTH TMPHU HCIOJIH30BAHUHM DHEPTETUYECKUX BEIIECTB U J1a0OPAaTOPHBIX
YCTAHOBOK, PE3YyJbTaThl XMMUYECKOTO KCIEPUMEHTA B (DOopMe 3amucell COOTBETCTBYIOIINUX
BeIIeCTB U (POPMYITHPOBAHUS BBIBOJIOB /I 0OOCHOBAHUS ITUX PE3yIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIIATEIFHO aHAITM3UPOBATH XUMHUYCCKYIO HH(OpMaIHIo,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHMKOB (CpElCTBa MAacCOBOM KOMMYHHUKaluu, VHTEpHET U
JpyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH COOIOIAET MPAaBHIIa IKOJIOTUYECKOTO JTUACPTO MOBEACHUS
B OBITY U TPYJOBOM JEATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBBS M OKPYKAIOIICH
MPUPOJHON  Cpeabl, OCO3HABaTh OIMACHOCTh BO3JCHCTBUS HA IKUBBIE OPTraHU3MBI



oTpe/ieNIEHHBIX BEIIeCTB, MOHUMast cMbIci nokasarens [1JIK, moscHaTe Ha mpuMepax MeTOoIbl
PYKOBOJCTBA U MPEAOTBpAILATh UX BPEAHOE BO3ACHCTBUE HA OPraHU3M UEJIOBEKa,

Ui 00y4YaroIIUXCsl ¢ OFPAaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbS: YMEHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHHS MaTEepPHAJIbHBIX M JKOJIOTMYECKHX
aCIEeKTOB;

JUIL CHENBIX W CIA0OBUISIIMX YYAIIMXCS: HAYYUTHCS HCIONB30BaTh peibedHO-
TOYEYHYIO cucTeMy, 0003HaueHHyo JI. bpaiins 3anuceiBaer hopmyiy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Pasnen. Tema ypoka KosmmyectBo | HMHpopmanust 00 3JIeKTPOHHBIX
ypoka 4acoB WM IU(PPOBBIX METOAMYECKHX
MaTepuaaax
Pazgen 1. Teoperuueckue OCHOBbI OPraHUYeCKOM 3
XHUMHH
1. [IpenMeTr opraHuyecKo XUMHH. 1 https://academy-
content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
2-3. | Teopust CTpOEHUS OPraHUYECKUX COCTUHCHHIMA 2 https://academy-
A. M. Bytneposa content.apkpro.ru/lesson/c935a58c¢c-
ab0e-4¢59-9dcf-20517ae4b52¢e
Pasnen 2. YriieBogopoabl 13
4-6. | [IpenenbHBIC YIIIEBOIOPOIbI —aTKAHBI 3 https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473¢-b3d7-ed82fcaddd02
7-8. | HempenenbHble yriaeBOJOPOIBL: 2 https://academy-
ATKECHBI content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1ctb9399
9. HenpenenbHbie yrieBoaopoIbl: 1
https://lesson.edu.ru/04/10
JIKA U CHBI
10-11. | Henpenenvibie yraesonopo: 2 https://lesson.edu.ru/04/10
aJIKUHBI
12-13. | ApomatHyeckue yriieBOIOPOIbI 2 https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
14-15. | [IpupoaHble UCTOYHHWKH YIIEBOAOPOIOB M HX 2 https://lesson.edu.ru/04/10
nepepadoTka
16. | IIpaxtuueckas pabota Ne 1. [Tomydenue 1 https://academy-
STHJIEHA U U3YYEHHE €r0 CBONCTB. content.apkpro.ru/lesson/53¢d2379-
2a45-43b1-9f67-7ebcdaf03cel
Pazgen 3. Kwucioponconep:kamme oOpraHu4ecKue 13
coeMHEeHUsI
17-18. | CiupTthl 2 https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f
19. denon 1 https://academy-
content.apkpro.ru/lesson/649883b8&-
7c5£-4f16-896e-10a2278b08f1
20-21. | Anbaeruasl 2 https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
22-23. | KapOOHOBBIE KUCIIOTHI 2 https://academy-
content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
24. | TIpakTtnueckas pabora Ne 2. CBolicTBa pacTBOpa 1 https://academy-

YKCYCHOM KUCIIOTBHI.

content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7etba8b98cdb



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

25. | CnoxHbie 3(upbI 1 https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59¢cd514d9f

26-28. | YmiieBoabl 3 https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

29, Penrenue 3aaa4 mo reMaMm: 1

ompeieJICHUE MOJICKYJIIPHON (OPMYJIBI
OPraHUYECKOTO BEIIECTBANO MAaCCOBBIM https://academy-
JIOJISIM aTOMOB XMMHYECKHX 3JIEMEHTOB content.apkpro.ru/lesson/7dada027-
1 110 Macce(00beMy) MPOTYKTOB 8448-418f-b416-fbaledd4ab6d
CrOpaHus U
pacy€ThI 10 YPABHEHUIO XUMUYECKOW pEAKLIMKU

Pa3nen 4. A3oTcojaep:xaime OpraHuvecKue 3

coeTUHEHUS

30. | AMuHEBI 1 https://academy-
content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-9205f201b73¢

31-32. | Amunokuciorsl.benku 2 https://academy-
content.apkpro.ru/lesson/c2f2{3d7-
43d1-4873-ace0-78eca6009628

Pazgeu. 5. BbicokoMoJieKyIsipHbIE 2
coeTMHEeHHUs
33-34. 2 https://lesson.edu.ru/04/10

[Inactmaccel. Kayuyku. Bomokna

HToro

34



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Ne Pasnen. Tema ypoka KoauuecTBoO HNudopmanus 00
Ypoka qacoB IEKTPOHHBIX HJIA
u@poBbIX
METOAUYECCKHUX
MaTepHaiax
Pasnen 1. TeopeTnyeckue 0CHOBbI XMMHH 13
CtpoeHue  aToMOB. [leppuogmyeckuid  3akOH U 3
[lepuoanyeckas cucrema XUMHUYECKUX 3ieMeHTOB [[. U.
Meuneneesa
Crpoenue Beniectsa.MHoroo0pa3ue BeliecTB 4
XUMUYECKUEPEAKIIMHU 6
Pa3znesn 2. Heopranuyeckasi xuMus 17
MeTamibl 6
HemeTamier 9
CBsi3p HEOPraHMYECKUX HOPTraHUUECKUX BELIECTB 2
Pa3pen 3. XumMus ¥ JKU3HL 4
XnMus 1 )KU3HDb 4
Hroro 34




		2024-03-03T20:10:31+0800
	Муниципальное общеобразовательное учреждение "Железногорская средняя общеобразовательная школа №3"




