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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 001Iero oopasoBaHus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTEbHOM MPOrpaMMbI CPEIHEro
obmero oOpazoanusi (DPOII COQO), npencraBieHHpix B DenepaqbHOM TroCynapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepannu, peanu3yonux OCHOBHbIE
o0pa3oBaTesIbHbIE IPOIPAaMMBbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BUTHUsI BOCIUTAHMS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacniopsbkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3paboTKe NporpaMMbl 0 XUMUH, K OTIPEACIICHUIO 00I1Iel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYUYaIOMIMXCS CPEACTBAMH y4eOHOTO MpeaMera «XUMUs»
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyasibHbIe nooxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COZep KaHusl, Pe3yJIbTaTOB 00y4eHHUsI U TPeOOBAHUH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMOE€ BBITYCKHHUKAMHU  0011e00pa3oBaTesIbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ITallOM pPeaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LIEJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHusl. DTU LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)Ke SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peammsyercs xumudeckoe oOpa3oBaHuWe OOydYalOUIMXCS Ha YpOBHE CpeaHero oOmIero
o0pa3oBaHUs CpeACTBAMH y4eOHOTO MpeaMeTa « XUMHSL», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
onpejiesieHbl B MPOrpaMMe MO XUMHHM C Yy4€TOM creuu(puKd HayKu XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIIbHOM KU3HU OOIIECTBA, a TAaKXKe ¢ YYETOM OOIIUX IEeNel u
IPUHLIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro O0OIIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHUpOBaHKE PALlMOHATIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroleM MUpPE KaK O €MHCTBE MPUPO/IbI U YelIOBeKa, KOTOpoe (OpMUPYETCS B XUMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3auMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOThEMJIEMOM
YacThl0 MHUPOBOW KYJIBTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HHU KaXKIO0ro
wieHa oOuiectBa. CoBpeMeHHass XHMMHsA Kak Hayka co3ujareibHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpOoOJeM YCTOMUMBOIO pa3BUTHA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ OOmMMHU LENSIMM M IPUHLMIIAMU CPEIHEro o0IIero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0A30BOM HAyKM: CHCTEMa 3HAHUM MO HEOPTaHMYECKOW XUMHHU (C BKITIOUEHUEM
3HaHUU U3 001IEeH XMMHUH) U OpraHnyecKor xumMuu. PopMHUpOBaHNE TaHHOM CUCTEMbI 3HAHUN TTPU
U3yYEHHH TpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsl BEIIECTB
Ha OCHOBE OOMINX MOHATHN, 3aKOHOB ¥ TEOPUN XHUMHUH.



CrpykTypa coaepxanus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuueckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOro Martepuasia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaxX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOr0 YpPOBHS pacCMaTpHUBACTCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX MO3UILIMM,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHME (PYHKIUMM 3TOro 3akoHa — OT oOoOarouiei 10
0OBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kmaccoB 2neMEHTaMM  COIEp)KaHUS, MMEIOIINUMU
KYJBTYpPOJOTHYECKHI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBA3M XMMHHU C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
IPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBa)KEHUS K IIpOLECCY
TBOpYECTBA B 00JACTU TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMALMIO M INPUMEHSTh €€ JUIs MOIMOJHEHUs 3HAHWUH, peleHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIEN0BATEeIbCKUX 3a7ad. B 1enom coaepxaHue
yueOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hOPMUpPOBAHHE Y
00y4aroluxcsi MUPOBO33PEHUYECKON OCHOBBI /ISl TIOHUMaHUS (PUIOCODCKUX HAEH, TaKuX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MeX1y HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MpoOJieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B nutane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLIMATIM3ALINN 00yYarOIINXCs IPUHSATHIE
IPOrpaMMOM MO XUMHHM TNOJAXOABl K OINPENEICHHUIO COIAEPKAHUS M IIOCTPOEHUsS IIpenMera
pelycCMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX AECWCTBUN, MMEIOLUX 0a30Boe
3HaYeHHE JUId PaA3JIMYHBIX BUIOB JIEATENBHOCTH: pELIeHUs MpoOsieM, TOUCKAa, aHalu3a WU
00paboTkn uMHPOpMaAIMK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] ONbITa NPAKTHUUECKOH U
HCCJIEI0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B nmpakTtuke npenojaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TakK U
Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus, P ONPEAETICHUN COAEPIKATENbHON XapaKTepUCTHKH
Hene W3ydeHus IMpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPaJUIMOHHO
npu3Haércst  (OpPMHpPOBAHHE OCHOB XHMMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, PAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI0 U3 KOMIIOHEHTOB MUPOBOI
KyJIbTypbl. C METOAMYECKON TOUYKHM 3pPEHMS TaKOM IOJIXOJ K OIpPENEICHMIO LEJNed H3y4eHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs TVIABHBIMM LIEJIIMH HM3Y4EHHMs IpeaMmeTra «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmupoBaHME CHCTEMbl XWMHUYECKMX 3HAHUH KaKk BaKHEWIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KIIIOUEBBIEC MOHSTHS,
(dbyHaaMeHTanbHBIE 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
NOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHMI MMPOBO33PEHUYECKOro XapakTepa,
03HAKOMJICHHE C UCTOPHEH X PA3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUi, HeOOXOAUMBIX Ul NMPUOOPETEHHUsS YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SBICHHUH, UMEIOIINX MECTO B MPUPO/JIE, B MPAKTHUECKOHN U
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOIIOACHHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTUKA eJIel U 3a/1a4 U3YYeHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU PUOPUTETAMHU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTCIICHU
OTIAaETCsl MPEANOYTEHUE IPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUeHUsl, OpPUCHTUPOBAHHOM
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTENbHON OpraHM3aluy, BIAACIONIETO HE HaOOpOM
3HaHUM, a (YHKIMOHAJIBLHOW TIPaMOTHOCTBIO, TO €CThb CHOCOOAMU U YMEHMSIMHU AaKTHMBHOI'O
MOJTyYCHUS 3HAHUH U IPUMEHEHUS MX B PEATbHOM KHU3HH JUISl PELICHUS IPAKTUIECKUX 3a/1a4.

B cBa3u ¢ 3TMM mpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajanTanus 00yJaroUuxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, pOPMUPOBAHUE
UHTEJUICKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K €amM0o0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATHIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHbBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHECHHUEM;

dopmupoBaHHe Yy OO0YYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMIA),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUTS PA3JIMYHBIX BUIOB JIEATEIBLHOCTH: PELIICHHUS MpoOiIeM,
NIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
HO3HILUI HKOJIOTHUECKOH 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKUX MTPOLECCOB
Ha OPTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHUHM B
COOTBETCTBUM C KM3HEHHBIMU NOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJIepXKAHUS;

¢dbopMHpoBaHKE U pa3BUTHE Y O0YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4aromuxcst yoOeK 1IEHHOCTH B TyMaHUCTUYECKOM HAPaBIEHHOCTH XUMUH,
e€ BaXHOW pOJM B PEUICHWH TIOOAIBHBIX TPOOJIEM palMOHAIBFHOTO MPHPOIOOIB30BAHHMS,
MIOTIOJIHEHHUS YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE ¥ CBOEMY 3[I0OPOBBIO, @ TAKXKE MMPHOOPETCHUS
OTIBITA MCIIOJIb30BAHMSI MOJTYYSHHBIX 3HAHUHN JUISl IPUHATHS TPaMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMH.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHus NpeaAMeT «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPeIMETHOH o0sacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO11ee 4nciioO 4acoB, OTBEACHHBIX Ul M3YYEHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctasisieT 68 yacon: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 4aca (1 gac B HezemIO).



COJEPKAHUE ObYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHMYecKOll XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OcHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHM4ECKUX COCUHEHUSX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHn4eckux Beniects. HomeHkiiaTypa opraHn4eckux
coeIMHEHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YEHMsI BEUIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUHM (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPECTaBUTEIN ATKAHOB: (PU3MYECKIE M XUMUYECKUE CBOWCTBA (PEaKIK 3aMEILCHHsSI K TOPEHUS),
HaXO0XJICHUE B IPUPOJIE, TOIYUCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
NPOCTEUIINIA MPEICTABUTENbh AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE M XUMUYECKHAE CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TMOJIyde€HHE M TpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPO8arUus U HUMpO8anus), noiyieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHblii ra3 U MonmyTHbIE HEQTSIHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETrOHKA, KPEKUHT (TEPMUUECKUH,
KaTtaluTuueckuil), muponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 NPOIyKThI €ro nepepaboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB MM MIPOIYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJaMHU, TOPEHUE),
npuMeHeHre. BogopoHeie cBsi3u MeXAy MOJIeKyJaMu cnupToB. JleiicTBre MeTaHoIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKa.




MHoroaromMHble CHUPTHI. DTWICHIJIMKOIb W TJIMLEPHH: CTPOCHME, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCMYHOCTH (heHona.
[Tpumenenue penona.

Anpaeruapl U kemouwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHUYECKHE CBOWCTBA (PEAKLMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAa4ECTBEHHbBIE DPEAKIIUM),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHHe, pu3ndecKre 1 XUMUYEeCKUE CBOMCTBA (CBOICTBa, 001IMeE AJis KJlacca KUCIIOT, PeaKIus
TepudUKaNMK), TOoNydyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnosxxuble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne )xupoB. bruosnorudeckas poib KUPOB.

YrneBoabl: coctas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. otocunres. PpyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaiia U LEUII0JI03bI.
Ou3nyecKkue ¥ XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIus C HOAO0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHUCIEeHHE 3TaHojia okcugoMm wmeau(ll)), MHOroaroMHbIX
CrUpTOB (B3amMojielicTBHe TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (OKuCIIeHHE
aMMHUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM IPOAYKTA PEAKIIMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJIHBIX BEILECTB WJIM MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3nuecKne 1 XUMUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe MHIMHA). buojormueckoe 3HaueHHE AMMHOKMCIIOT.
Ilentunasl.

benkn xak npupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKcrepuMeHTalbHbIE METObl M3YYEHHUsS BELIECTB M HMX IpeBpallleHuil: HaOirojeHue u
OMMCAHNUE JEMOHCTPALIMOHHBIX OIBITOB: JAEHAaTypalus OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEIKOoB.

BbicokomouieKyIsipHbIe COeTUHEHHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUuu, CPeaHss MoyeKynspHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U MTOJIMKOHICHCALINS.

OKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3U.



Peanu3zanust MexXnpeaMETHBIX CBS3€H MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTe3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TMEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTHPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aTOM, AIEKTPOH, MOJICKYJIa, JHEPTETHUECKUN YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MYECKHE BEIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOoTHs: HUIIEBBIC MPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO TTUTAHUS, MOIOIIHE CPEIICTRA,
JICKaPCTBEHHBIC U KOCMETUYECKHUE MPenapaThl, MAaTEPHabl M3 HCKYCCTBEHHBIX H CHHTETHYCCKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMMUSA

Teopernyeckne 0OCHOBBI XUMHHU

XuMHUeCKul »3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB IO OpOUTAIAM B aToMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

ITepuognueckuit 3akoH u llepmomnueckas cucrema xumuueckux saemenros JI. M.
MengeneeBa. CBs3p nepuOAMYECKOTO 3akoHa M llepuonnyeckoil cuCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJunuyeckas). MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 nucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1o
BEIL[ECTBA B paCTBOPE.

Knaccugukarus Heopranuueckux coeinHeHnid. HomeHkaTypa HeopraHn4eckux BeIiecTB.
I'eneTndeckas CBA3b HEOPraHWYECKHUX BEIIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHH. 3aKOH COXPAaHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4yHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. (DakTOpbI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle Hlarense.

OnexTponuTnyeckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEILECTB: KUCIAs, HEUTPAJIbHAS, IIEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKCIIEpPUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabnui «llepuoguyeckas cucrtema xumuueckux siaemeHToB [, U. MenpeneeBa», uzyueHue
MoJieJel KPUCTAJUIMUECKUX pPemEToK, HaOJIIoJeHHe U ONHUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETIEHUE CPEellbl PACTBOPOB BEILECTB C MOMOILBI YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenue HemetawioB B [lepronueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
. . MeHneneeBa U OCOOCHHOCTH CTpOEHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AmToTponusl HEMETaUIoB (Ha MpUMEpe KUCIopoia, cepsl, (hocdopa u yrieposa).

XVMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUH.

Mertamsl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XuMHUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢busnueckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJlIOB.

XWMHYECKHE CBOWCTBA BAXKHECHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YeHHUs BEHIECTB M HMX TNPEBPALICHUN: H3y4YeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIEN0YEH, KAUeCTBEHHbIE PEaKIIUU Ha KaTHOHbI
METaJlIOB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMa, KOMMUYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJIHO M3 BEIIECTB UMEET MIPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUM.

[IpencraBnenust 06 0OMIMX HAYYHBIX TPUHITUTIAX TPOMBITIUIEHHOTO TTOJIYYSHHS BAXKHEUIITNX
BEILECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIINE CTPOUTEIbHBICE MaTepHUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MpaBHJIa MCHOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpH W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xmacce ocyImiecTBIseTCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.



OO0mIue ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CUHTE3, KIacCHU(pUKaLKUs, MNEPUOAUYHOCTh, HAOIIOJACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NUYECKUE BEIIMUYMNHBI U €AMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpasIbI, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOIIJIUBO, PECYPCHI.

TexHOoMoTHs: XUMUYECKAs! MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIHHBIX

MaTCpHraJoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJICTBO, numeBast IMPOMBINIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, OJICKTpOHHAasA IMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yIbTaTOB OCBOEHHUS MpeIMeTa « X UMHUs» Ha YPOBHE CpPeIHEr0 00111ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIINE COCTABIISAIOILNE!

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kIaHCKONH HAESHTUYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON cCHCTeMEe XHMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMuHOCTHBIE PE3YJIbTAThl OCBOCHUS NpeIMeTa « X UMHSI» TOCTUTAtOTCS B €IMHCTBE YUeOHOH
U BOCIIUTATEIBHOHN JEATEIILHOCTH B COOTBETCTBUU C TYMAaHUCTHYECKHUMH, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOr0 TI'pa)<aHCKOro OOILEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMM M IMpaBUJIaMM IMOBEIECHMS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH JESITeIbHOCTH 00YUaIOLIMXCS MO peaTu3aliiy PUHITHIX
B 00OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTABICHUST O COLMAIBbHBIX HOPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U PHHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apTYMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOI'O MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPEe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U IMPAKTUKOB;

MHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMH SBJICHUSMH, U IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS aKOToJIs,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pELICHWH MPAKTUYECKUX 3a/ady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM N€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHYaJIbHON TPAEKTOPHH 00pa30oBaHus, OyayIei
npodeccuu U peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTMUYECKHU 11€JIeCO00Pa3HOr0 OTHOLIEHUS K NMPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpe OKpYXarollel HmpupoaHOil cpele,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYNbTYpPbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COILIMATIBHON MPaKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATILHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPECTaBICHUs 00 OKpYyKalolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJs COBPEMEHHON IUBWIM3AIMHU: B €€
IYMaHHCTUYECKON HANpaBl€HHOCTH M BaXXKHOM POJIM B CO3JAaHUU HOBOM 0a3bl MaTepuanbHOM
KYJIbTYpbI, PEHIEHUH III00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU MEIHMIIMHBL,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaXKIIOTO YJICHA
o0I11eCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIBL30BATh MONy4aeMbIe 3HAHUSI IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOSAIINX B HEM H3MEHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AaKTOB M MMEIOIIUXCS TAHHBIX
C IIEJIbIO TTOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHHS TIPoOieM
B PCABbHBIX )KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO M HUCCIIeI0OBATEIILCKON ACSITEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSM TPYAA B Pa3IMUHBIX cepax mpodeccruoHaIbHON NesITEIIEHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOEHMSI yuyeOHOro mnpeamera «XUMHUS» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$[ O6yanOHIHXC$I MG)KIII/ICIII/IHJII/IHapHI)IG
(MeXmnpenIMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [[EIOCTHOCTh HAyYHOW KapTUHBI MUpa
nu CHGIII/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)?,yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTepm[, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICI0OBaHNE, HAOIIOACHHIE, U3MEPCHHE, YKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaIbHbIC yueOHbIe JIeNCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIHOJIb30BAaTh  OCBOEHHBIE  MEXKIUCIHUITUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMAIbHON NPAKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I nu pCFYJIﬂTI/IBHI)IMI/I I[GﬁCTBI/ISIMPI.

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeeNATh LEeIN NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTHUKECHHUS,
COOTHOCUTH pesyanaTLI JACATCIIBPHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTeprle HpI/ISHaKI/I HOH?[TI/Iﬁ 158 YCTaHaBJ'II/IBaTB nux B3alMOCBA3b, HUCIIOJIB30BATh
COOTBETCTBYIOIIKE MOHITHS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKHUX peaKHI/II\/’I;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTpOI/ITI) JIOTUYCCKHUC paCCY)K)IeHI/ISI (I/IHJIyKTI/IBHBIe, )ICJIYKTI/IBHI)IG, 10 aHaJ'IOFI/II/I), BBISABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYEHUS,;

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCTIONb3YeMble B XHMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XumMu4deckas (GopMylna, ypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHUHd Y4eOHBIX
ITIO3HABATCJIIBHBIX U HpaKTI/I'-IeCKI/IX 3aaad, HpI/IMeHﬂTB Ha3BaHHbBIC MOJACJIbHBIC Hpe)ICTaBJ'[eHI/Ifl JJI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUu.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIbHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOLecca, CaMOCTOSATENIBHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW MCCIIEOBAaTEIbCKOM U IPOEKTHOM JeATelNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHHMKAX HHPopMauuu (HAy4HO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJIM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(bopMynupoBaTh 3ampoChl M NPUMEHATh pPa3IMYHbIE METOAbI NpPHU IOMCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (OPMY HpecTaBiIeHUs HH(POpMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpManKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKHhe) 3HaKh |
CHUMBOJIBI, (popMyJibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUAJIOTa W/WIN TUCKYCCHH,
BBICKa3bIBaTh HJI€H, (POPMYIHPOBATh CBOU MPEUIOKEHUS OTHOCHUTEJIBHO BBINOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTa, NPAKTUUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BEIECTB,
peanu3anu y4yeOHOro npoekTa M (OpMYJIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN yTEM COTIIaCOBaHMSI ITO3UIMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3¢(EeKTUBHBIN CIIOCO0 UX PEIIeHUs C y4ETOM MOJyuYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITENbHOCTH HA OCHOBE CaMOaHaJIM3a U CAMOOIIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

HpCI[MCTHBIC PE3yJIbTaThl OCBOCHUA KypCa <<OpFaHI/I‘{eCKaSI XUMHUA» OTPpaAXKAKOT:



c(hOpMUPOBAHHOCTD MPEACTABICHUN 0 XUMUUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UId peLIeHUs
NPAaKTUYECKUX 3aa4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaoINe
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKaIe COCIUHEHUs, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHUS, JIEXKAIIME B OCHOBE IOHHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOrMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJyYEeHUH U 0€30I1aCHOM MCIOJb30BaHUU BAXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
U MIPaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISIBJISTH XapaKT€pHbIE PU3HAKU MOHATUH, YCTAaHABINBAThH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPTaHUYECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHUM yCTaHABIMBATh NPUHAAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopozpbl, KHCIOPOJ M a30TCOJACpXKAlllde  COCIMHEHMs, BBICOKOMOJIEKYISIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA No cucremarndeckoir HomeHnkmarype (IUPAC), a Taxxke
IPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIEH, STWICHIVIMKOJb, TJIMUEPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAas KUCIIOTA, IJII0K03a, (GpyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMS INPUMEHATh IOJIOKEHHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA THUIIMYHBIX NIPEJICTABUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STWJICHTIUKOIb, TTUIEPUH, (EHOI, aleTalbJerTu1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeII0I03a, aMHUHOYKCYCHAas KHCIIOTa), WUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€PU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTh, TPUPOIHBII Ta3, yroyib), CmOcoObl MX TEepepabOTKM W MPAKTHUYSCKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH MIPOAYKTa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIU MPOAYKTOB PEAKIINH);



c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TMPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHne, UW3MEpPEHUe, OKCIEPUMEHT, MOJEIMPOBAHNE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JUIsl IPUHSTHS PEeLICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe IpaBuiia 00OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallieHUsT OPraHMYECKUX BEIECTB MPU HArpEBaHHUH, MOJIYYCHHE HTHJICHA U M3YUYEHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMHI OPraHUYECKUX BEIIECTB, IeHATypalys OeJIKOB PU HarpeBaHuUH,
[[BETHBIC peaKIuy OCITKOB) B COOTBETCTBUU C IMPABUIAMH TEXHUKH 0€30MIaCHOCTH MPU 0OpaIieHun
C BeILIeCTBaMH U JaOOPaTOpPHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YJNbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (DOpME 3amucH YpaBHEHHN COOTBETCTBYIOIIMX pPEAKIHA U (OpMyIHpoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoil unopmaiuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeIIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
ONpEeENEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIICHUS] U MPEAOTBPACHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YeJI0BEKa;

JUIsT O0yYaroIUXCsd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyiL.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOCHH Kypca «O0I1as 1 HeopraHuuecKas XUMHUSD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIH XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJMMOW ISl PpEeHICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKYAET: OCHOBOIOJATraroIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTka, TUIBl XHMHYECKMX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakilii, XUMUIECKOe PABHOBECHUE); TECOPUH U 3aKOHBI (TEOPHSI DJIIEKTPOIUTUIECKON
auccouuanuu, nepuoandeckuii 3akoH . M. MennaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHHS U TPEBPALIEHUS SHEPTUU NPU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XWMHH, MHPOBO33PEHUECKHE 3HAHUS, JEKAllue B OCHOBE TOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH W 0€301aCHOM HCIOJIb30BAHWM BAKHEWIIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEATEILHOCTH YEeTIOBEKA;



Cc(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMUBATb
UX B3aHMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHMKY JUUISI COCTaBIICHUS
dopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/CIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbld Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, raléHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COAA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIN4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAUIMUECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSpHAas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH NMPUHAIJIC)KHOCTh HEOPTaHUYECKUX BEIECTB
II0 UX COCTaBY K ONpeACIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICI Iepuoaundeckoro 3akona J[. MW.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cucteMbl XMMHUECKUX 3i1eMeHTOoB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproaudeckoit cucreMbl XUMUYECKUX d1emMeHToB [[. 1.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBOHCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIAATh CYIIECTBOBAHUE I€HETHUYECKOMN
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IOMOILIBIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMy, YIaCTHUIO KaTalu3aropa);

c(OpPMHPOBAHHOCTh YMEHHUH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMUHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUS peakluii MOHHOIO OOMEHa, yUMThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTb OKHCINTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIUE B OCHOBE
IPOMBIIIJICHHOTO TOJY4YEHUS CEpHOM KHCIOTHI, aMMHaka, a Takxke C(pOpPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMUMHUYECKHX
peaxIusix, Macchl BEIIeCTBa WK 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU



00BEMY OTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3 (eKTa peakiny Ha OCHOBE
3aKOHOB COXPAHECHHSI MACChI BEIECTB, MPEBPAILCHUS U COXPAHCHUS YHEPIHH,

c(OPMHUPOBAHHOCTh YMEHHI COOJIOAATH MpaBHiIa TOJIh30BAHUS XMMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIUSMHU TI0 BBIITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

Cq)OpMHpOBaHHOCTb YMCHI/Iﬁ IUIaHUPOBATh U BBIIIOJHATDH XUMHUYECKUN OKCIICPUMCHT
(pa3nokeHue TIEpOKCHIA BOJOPOJAa B MPHCYTCTBUM KaTallM3aTopa, OINPEACICHUE CpPeibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HMOHHOTO OOMEHA, KAa4eCTBEHHBIC PEaKIMH Ha
cynb(ar-, KapOoHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agauy mo TemMam «Metawwie» M «HemeTayuib») B COOTBETCTBUU C TIPAaBWJIAMH TEXHUKH
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPEICTABIISATH
pe3ysbTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMCHHI KPUTHYECKU AHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIUIO,
MOJIy4aeMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOJaTh TpaBWIa SKOJIOTHYECKH IIeJIECO00Pa3HOTO
IIOBCACHUA B 6I>ITy u TPYIIOBOfl ACATCIIBHOCTH B LCIAX COXpPaHCHHA CBOCTO 3A0POBBA U
OKpY’Karolied MPUPOJIHON Cpellbl, OCO3HABATh OMACHOCTh BO3JICHCTBHSI Ha YKHBBIC OPraHH3MbI
OnpeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIci Tokaszarens [1JIK, moscHaTs Ha mpuMepax crocoObl
YMEHBIICHUS U MPEIOTBPAILCHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa,

JJISL 06yanOIIH/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIIUX 00yJYarOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins uist 3anucu XuMudeckux Gopmyt.
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OpraHWYECKUX
BEIIECTB

AJKaHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHYECKHUH psijg

Meran u 3TaH —
pocTeimune
TPeICTaBUTEIN
aJKaHOB
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AJNKHHBI: COCTaB U
0COOEHHOCTH
CTpOEHMUS,
TOMOJIOTUYECKHUH psif.
AneruneH —
npocTermui
MpeICTaBUTENb
AJIKHHOB

Brraucnenus mo
YpaBHCHHIO
XUMHYECKON peaKITiu
ApeHbl: OeH30I1 1
TONyoJ. TOKCUYHOCTD
apeHoB

13

I"'eneTnuyeckas cBsI3b
YIJIEBOJIOPOJIOB,
MPUHAJICKAIUX K
pa3JIMYHBIM KJlaccaM

14

15

IIpuponnsie
HCTOYHUKU
yTJIEBOJOPOOB:
IIPUPOJIHBIH ra3 u
MOITyTHBIE He(TAHBIE
rasbl, HepThb 1
IIPOIYKTHI €€
nepepabOTKH
IIpuponnsie
WUCTOYHUKU
YTJIEBOJOPOIOB:
HIPUPOAHBIH ra3 u




MOMYTHBIE HE(TSIHBIC
ra3sl, HepTH U
IIPOJYKTHI €€
nepepadoTKu

16

KonTtponsHas pabora
0 pasneny
«YT1eBOIOPOABD

17

IIpenenbHble
OHOATOMHBIE
CHHPTHI: METAHOJ U
araHoj. Bonopoanas
CBS3b

18

19

20

21

22

23

24

25

26

27

MHoroaToMHbIE
CIIUPTHI:
STHJICHTIIMKOIIb U
TIIUIEPHH

DeHOJ: CTpOEHUE
MOJIEKYJIB,
(uznveckue u
XMMHUYECKHE CBOICTBA,
pUMEHEHHE

AJBaeruabl:
tdhopmanpaerun u
arneTanbaerul.
AneToH

OIHOOCHOBHEIE
npeaenbHBIe
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAS U
YKCYCHas

[Ipaktrueckas padbora
Ne 2. «CaoiicTBa
pacTBOpa YKCyCHOM
KHCJIOTBD)
CreapuHoBas U
OJIEMHOBAs! KUCIIOTHI,
KakK TpeICTaBUTEIN
BBICIINX KapOOHOBBIX
KHCIIOT

MBbura kak conu
BBICIINX KapOOHOBEIX
KHCJIOT, HX MOIOIIIEE
IEUCTBUE

CrioxxHbIe 3GHUPBI KaK
TIPOM3BOTHEIC
KapOOHOBBIX KHCJIOT.
T'unponus CIoKHBIX
3¢hupoB

Kupsr: runponus,
MPUMEHEHHE,
OuoJtoruveckas poib
JKHPOB

YTneBoapl: COCTaB,
KIIacCU(pUKAITHSL.
Baxneiimue




IpeICTaBUTEIIH:
TIIIOK03a, PPYKTO3a,
caxaposa

28

29

Kpaxman u nennronosa
KakK MIPUPOJHbIE
HOJIMMEPHI

KontponsHas pabora
0 pasnery
«Kucnopoaconepxaii
W€ OpraHnIecKue
COCIUHEHUSDY

https://resh.edu.ru
/

30

31

32

33

34

AMUHBL: MCTHUIIAMHUH U
AHUJINH

AMHHOKHUCIIOTEI KaK
amM(oTepHbIC
OpraHUYecKue
COEIUHEHUS, UX
OHOJIOTHYECKOE
3gayenue. IlenTunsl

Benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE
COCIMHCHUS

OCHOBHEBIE TOHATHS
XUMHUHA
BBICOKOMOJIEKYISIPHBIX
COEIMHEHU

OCHOBHEBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI.
IInacTmacchl,

KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB IO ITPOTPAMME

34 2

https://resh.edu.ru
/

11 KJIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacoB

Bcer KonTpouabn
0 ble padoThl

IpakTnueck
He padoThl

Jara
H3y4eHHn
|

JJleKTPOHHbIE
unpposbie
o0pa3oBaTe/ibH
ble pecypchl

XUMUYECKHUI DJIEMEHT.
ATOM. DIIeKTpOHHAA
KOH(HTypanus aToMOB

Ilepuonuueckuii 3aKkoH
u llepuoanueckas
CHCTEMA XUMHYCCKUX
anemeHntoB /. U.
Menpgeneepa, ux CBA3b C
COBPEMEHHOU Teopuei
CTPOEHUS aTOMOB

https://resh.edu.ru
/

3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB
XMUMHYECKHX JIEMEHTOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

W UX COCTMHEHUH 110
TPYIIIaM | TIePUOIaM.
3HavycHUE
MEePUOANYECKOTO 3aKOHA
U CHCTEMBI XUMHYECKUX
anemeHToB . U.
MenzeneeBa B pa3BUTUU
HayKH

CrtpoeHue BellecTBa.
XuMuueckas CBs3b, ¢
BUJIbI; MEXaHU3MBI
00pa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bopopoanas cBsizb

BanenTHOCTb.
DNIEeKTPOOTPULIATENBHOC
Tb. CTENEHb OKUCICHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS

IlonsTre o nUCHIEPCHBIX
cucteMax. cTuHHBIC 1
KOJUIOUJIHbIE PACTBOPBIL.
MaccosBas mons
BEILIECTBA B PaCTBOPE

Knaccudukamnus u
HOMEHKJIaTypa
HEOPTaHMYECKUX
COEIMHEHUI.
T'eneTnyeckas cBs3b
HEOPTaHMYECKUX
BEIIIECTB, Pa3JINIHBIX
KJIaCCOB

https://resh.edu.ru
/

10

11

Knaccudukarus
XUMHYECKHIX PEaKIIiA B
HEOPTraHMYECKOU 1
OpPraHuYeCcKOW XUMHUU.
3aKOoH COXpaHEHUs
MAacChI BEIECTB; 3aKOH
COXpaHEeHHUs U
MpeBpaIieHs SHEPTUN
MPU XUMHUYECKUX
PpeaKIsIx

CKOpPOCTh peaKiuy.
OO6paTuMBble peakIny.
Xumuueckoe
paBHOBecue

IIpakTrdeckas padora
Ne 1. «Bnusiaue
pa3IuIHbIX (HaKTOPOB
Ha CKOPOCTh
XMMHUYECKOH peakIimn»
DNEeKTPOTUTHYECKAS
nucconuanus. [Tonsitue
0 BOJIOPOJTHOM

https://resh.edu.ru
/

https://resh.edu.ru
/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

nokasareje (pH)
pacTtBopa. Peakiun
MOHHOTO OOMEHa.
T'unponus
OpPTaHUYECKUX U
HEOpraHMYECKUX
BEIIECTB

12

OKHCIIUTENBHO-
BOCCTaHOBUTENBHEIE
peakiun. [Tonstre 06
JNIEKTPOJIN3€E PACILIIABOB
Y pacTBOPOB COJIeH

https://resh.edu.ru
/

13

KonrponbHas padora 1o
pasneny
«Teopernyeckue
OCHOBBI XUMHUM»

14

15

16

17

18

19

20

Mertamibl, ux
MTOJIOXKEHHUE B
[Tepuoanueckoit
CHCTEME XMMHYCCKUX
anemenToB /1. U.
Menpneneesa u
0COOEHHOCTH CTPOCHUS
aromoB. OOmue
(huznvecKkne CBOUCTBA
METaJIOB

CruiaBbl METaJUIOB.
DNEeKTPOXUMHUUECKUI
PSI HANPSDKEHUH
METaIOB

XHUMHUYECKHE CBOMCTBA
Ba)KHEHIIINX METAJIOB
(HaTpwii, KanuH,
KaJIbIIMHM, MaTrHHH,
ATFOMUHUIN) U UX
COEIMHEHN I

XHUMHUYEeCKHEe CBOMCTBA
XpoMa, MeJIi B UX
COEIMHEHU N

XHUMHUYECKHE CBOMCTBA
LIMHKA, JKeJIe3a U UX
COEIMHEHN

IIpaxTudeckas pabora
Ne 2. "Pemenne
AKCIIEPUMEHTAIBHBIX
3a1a4 10 TEME
«MeTaymie»"

Hemeramnsl, ux
MOJIOXKCHUE B
Tlepuoauueckoit
CHUCTEME XUMHUYECKUX
anemeHntoB /. U.
MengeneeBa u
0COOCHHOCTH CTPOCHUS
aTOMOB



https://resh.edu.ru/
https://resh.edu.ru/

21

®duznyeckue cBOWCTBa
HEMETaJIIOB.
Annotponust
HEMETAJIOB (Ha
pUMepe KUCIopo/a,
cepsl, hocdopa u
yriaepoaa)

22

XHUMHUYECKHE CBOMCTBA
TaJIOTCHOB, CEPHI M UX
COEIMHEHUI

23

XHUMHUYeCKHe CBOMCTBA
a3ora, ocdopa 1 ux
COEIMHEHUI

24

25

26

XHUMHUYeCKHe CBOMCTBA
yriaepoaa, KpeMHHUS U UX
COETMHEHUH

IIpumenenue
BaKHEHUIIIMX
HEMETAJIJIOB M MX
COEIMHEHU

O06001EeHNE 1
CHCTEeMAaTH3allHs 3HaHUH
o TeMe «Hemeramis».
Brraucaenns no
YpaBHEHUSIM
XUMHUUYECKUX peakuil u
TEPMOXUMHUUECKHE
pacuéThl

27

IIpakTrdeckas padora
Ne 3. «Pemenne
9KCIIEPUMEHTATLHBIX
3aJ1a4 10 TEME
"HemeTtammn"»

28

KonTtponsHas pabora mo
TeMaM «MeTaulbl» U
«HemeTanmb»

29

HeOpFaHI/I‘{eCKI/IC n
OpPraHn4eCKUe KUCJIOTHI.
HeOpFaHI/I‘{eCKI/IC n
OpraHnv4eCKue
OCHOBAaHUA

30

AwmpotepHbIe
HEOpraHMYEeCKHE U
OpTaHWYecKHue
COEIMHCHUSL.
I'eneTnueckas cBsA3b
HEOPraHUYEeCKHUX U
OpPraHUYecKUX BEIEeCTB

31

Ponb xumuu B
o0ecreUeHUH
9KOJIOTHYECKOMH,
SHEPTreTHUYECKON 1
MHILEBOM 0E30MMacHOCTH,
pa3BI/ITI/II/I MCEIUITUHBI




IIpencraBnenus 06
00ImMX HAYIHBIX
MPUHITUITAX
MPOMBIIIJICHHOTO
MOJYYCHHUS BaXKHEHIITNX
BEILIECTB

32

UYenosek B Mupe
BELIECTB U MaTEpHUAJIOB

33

XuMHs 1 310pOBbE
YeJIOBEKA

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

VYuebnuk ["adpuensin O.C., OctpoymoB WN.I'., Cnankos C.A. ba3oBbiii

ypoBeHb. 2023r. U3narensctBo «IIpocBeiienuey.
Kong ®ITV:1.1.3.6.2.1.1

METOINUYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

-Yuebnuk ["abpuensa O.C., OctpoymoB WN.I'., Cnaako C.A. ba3oBsrit
ypoBeHb. 2023r.

Kog @I1VY:1.1.3.6.2.1.1

- T'abpuensu O.C., OctpoymoB N.T"., CnagkoB C.A. ba3oBbiii ypOBEHb.
Meroanueckoe nocodue. M3narensctBo «IIpocBemienue».2023r.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

- http://school-collection.edu.ru/

- https://resh.edu.ru/

- http://www.en.edu.ru

- http://www.chemistry.narod.ru



http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.en.edu.ru/
http://www.chemistry.narod.ru/
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