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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma o XMMuu Ha ypOBHE CpEAHETO 00IIero 00pa3oBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOTo 3aKoHa OT 29.12.2012 Ne 273-03 «O06 oOpazoBanuu B Poccuiickoit dexepaunny,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUs (eepabHON 00pa30BaTeIbHON MPOTrPaMMBbI CPEIHETO OOIIETO
obpazoBanus (POIT COO), npeacrapneHHbIX B DeeparbHOM rocyAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, ¢ yuérom Konnemnuu npenoaaBadus yueOHOTo npeaMera « XuMus» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoii @enepalinm, pean3yonuX OCHOBHbIE 00pa3oBaTeIbHbIC
IPOrpaMMbl, U OCHOBHBIX NoJIoKeHul «CTpaTeruu pa3BuTus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0ZI0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K OTIPEICICHUIO 00IIel cTpaTeru 00ydeHus,
BOCIIUTAHMS U Pa3BUTHUS 00YJAIOIINXCS CPeCTBAaMU yueOHOTo peamMeTa «Xumust» i 10—11 kiraccos
Ha 0a30BOM YpOBHE cOCTaBHIN KoHIenTyanbHbIe monoxenus @I'OC COO o B3anMoo0ycI0BIESHHOCTH
enel, colepKanus, pe3yJibTaToB 00y4eHHs U TpeOOBaHHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.
Xumudeckoe 00pa3zoBaHue, MOJIy4aeMOe BBIITYCKHHUKAMU 00111€00pa30BaTeIbHON OpraHu3ali,
SBIISIETCS. HEOTHEMIIEMOI YaCThIO UX 00pa3zoBaHHOCTU. OHO CIYXKHUT 3aBEPIIAIOIINM 3TAallOM
peanu3aiuy Ha COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYILIUX IIETOCTHOMN
CUCTEME XMMHUYECKOro 00pa3oBaHusl. DTH LIEGHHOCTH KAacalOTCs MMO3HAHUS 3aKOHOB MPUPO/IBL,
(dbopMUPOBaHUS MUPOBO33PEHHUS U OOIICH KYIbTYPhl YETIOBEKA, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHHUS K CBOEMY 3/I0pOBbIO U IPUPOIHOI cpese. Peanusyercs xummuueckoe oopa3oBaHue
00ydJaronuxcsi Ha ypoBHE CPEJIHET0 00IIero 00pa30BaHMs CPEICTBAMU YIEOHOTO MpeaMeTa «XUMHs»,
coJiepKaHne M MMOCTPOSHHE KOTOPOTO OIPE/IENIEHBI B TIPOTPAMME 110 XUMHUH € YIETOM CHIEIU(PHKN HAYKH
XMMHH, €€ 3HAYCHUs B TIO3HAHUH IPUPOIH M B MATEPUATTLHON )KM3HM OOIIECTBA, a TAKXKE C YIETOM
O0IIMX 1eJel U MPUHIIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHEr0 00I1ero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJIb B COBPEMEHHOMN ITUBUITH3AIIHH,
B CO3/IaHUU HOBOM 0a3bl MaTepUaTbHOU KyIbTYphl. OHa BHOCUT CBOM BKIIAJ B (JOPMUPOBAHUE
PALMOHATILHOTO HAYYHOTO MBIIIIEHUS, B CO3/IaHUE IIEJIOCTHOTO IIPEJCTaBICHUS 00 OKpYXKaroIleM MUpe
KaK O €JMHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (pOpMUPYETCS B XMMUU Ha OCHOBE TOHMMAaHUS
BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHHUS B3aUMOCBSI3H MEXy CTPOCHHEM BEIIECTB, UX
CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSIMHU TIPUMEHEHUSI.

TecHO B3aMMOACHCTBYS C IPYTUMH €CTECTBEHHBIMH HayKaMU, XUMUS CTalla HEOThEMJIEMON YacThIO
MHUPOBOH KyIbTYphI, HEOOXOUMBIM YCIIOBHEM YCIIEITHOTO TPY/Aa U )KM3HU KaXKIOTO YJIeHa 00IIecTRa.
CoBpeMeHHast XUMUS KaK HayKa CO3MJaTelIbHas, KaK HayKa BRICOKHX TEXHOJIOTHUI HampaBlieHa Ha
peleHne TI00aIbHBIX MPO0JIeM YCTOHYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPT€TUUECKOM,
MUTIEBOM, YKOJIOTHYECKOW 0€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTBercTBHE ¢ 00IIMMHY HENISIMH W IPUHIIUIIAMHA CPEIHETO 0011ero 00pa3oBaHus COIEpKAHUE
npenmeta «Xumus» (10—11 kiaccsl, 0a30BbIi YpOBEHb N3YUYEHHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO
Ha OOIIEKYIBTYPHYIO MOATOTOBKY 00YJarOMuXCsi, HEOOXOAUMYIO UM JIJIs1 BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOTO BKIIFOYCHHUS B )KU3HD COLIMYMa, MPOIOIDKEHUS
00pa30oBaHUs B pa3IUYHBIX 00JIACTSX, HE CBS3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.



CocTaBisIoIMMHU MTpeIMeTa «XUMUSD» SIBISIIOTCS 0a30Bble Kypchl — «Oprannyeckas Xxumus» u «O01mas
Y HEOpTraHWYECKask XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOIi HAYKH: CHCTEMa 3HaHUH TI0 HEOPTAHMYECKON XUMUH (C BKIIFOUEHUEM 3HAHUHN U3 OOIICH XM )
U opraHn4eckoy xumuu. PopMUpOBAHKUE TaHHOM CUCTEMbI 3HAHUN IIPU U3YYECHUH IPEIMETa
obecrneynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000Opa3Hsi BEIIECTB HA OCHOBE OOIIUX MOHSATHH,
3aKOHOB U TEOPUU XUMUHU.

Ctpykrypa coaepxkanusi KypcoB — «Opranuueckas Xumusi» 1 «O011as 1 HeoOpraHuyecKas XUMHUsH)
chopMHpOBaHa B MPOrpaMMe MO XUMUU Ha OCHOBE CUCTEMHOIO MO/IX0/1a K U3YUYECHHUIO Y4eOHOTro
MaTepuaia u 00yclIOBIeHAa HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHUEM 3HAHUI Ha OMpeeIEHHBIX
TEOPETHYECKUX YPOBHsX. Tak, B Kypce OpraHn4eCcKOld XMMUHU BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUH CTPOEHUSI OPraHUUECKUX COEAMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX U
AIIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUH BemiecTB. CBeneHns 00 N3y4aeMbIX B Kypce BELIeCTBaX
JIAI0TCS B PA3BUTUU — OT YTJIEBOJIOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX coequHeHni. B kypce
OpPraHUYeCKO XMMHHU MOJTYYal0T Pa3BUTHE CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIIETO
o0pa3oBaHus MepBOHAYATIbHBIC IPECTABICHUS O XUMUYECKON CBS3H, KIACCU(UKAIMOHHBIX MPU3HAKAX
BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS], O XUMUYECKON pEeaKIuu.

[Ton HOBBIM yTJIOM 3peHUS B IIpeameTe «XUMHs» 0a30BOr0 YPOBHS pacCMaTpPUBAETCS U3yUYEHHBIN Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus TEOPETUUECKUI MaTeprall U (aKTOJIOTUYECKUE CBEICHUS O
BELIECTBAX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO011as 1 HeopraHudeckasi XuMus»
00yyaroIuMcs IPeI0CTaBIIsAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE IIEPUOINYECKOr0 3aKOHa C
00MIETEOPETUIECKUX M METO0JIOTMUECKIX TTO3UIINH, TITy0XKe MOHATh UCTOPUIECKOE H3MEHEHHE
(GYHKIIHI 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIOICH U TIPOTHO3UPYIOMICH.

Ennnas cuctema 3HaHMM O BaKHEHIIUX BEUIECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHH, a
TaK)K€ 0 XMMUYECKUX PEAKIHUAX, UX CYILIHOCTH U 3aKOHOMEPHOCTSX IMPOTEKAHUS TOMOJHAETCS B Kypcax
10 u 11 kiaccoB aneMeHTaMu CoiepKaHusl, UMEIOIUMH KYJIbTYPOJIOTUYECKHUI U MPUKIIATHON XapakTep.
OTH 3HaHUA CLIOCOOCTBYIOT NOHUMAHUIO B3aUMOCBSI3M XUMHH C IPYTHUMHU HayKaMH, PACKpPBIBAIOT €€
pOJIb B TO3HABATENBHOM U MPAKTUYECKOM JeATETbHOCTH YEJI0BEKA, CIIOCOOCTBYIOT BOCITUTAHUIO
YBa)KEHHUS K MPOIIecCy TBOPUECTBA B 00IaCTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUH XUMHUH, TOMOTalOT
BBIIYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHbIX C
XUMHEH, KpUTUYECKH OCMBICIUBATh MHPOPMAIIUIO U IPUMEHSATH €€ JUIs MOTIOJTHEHHS 3HAaHUM, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTANIbHBIX UCCIIEIOBATEIbCKUX 3a1a4. B nienom coaepxanue yueOHOro
npeaMeTa «XUMHUs» TaHHOTO YPOBHS M3YUEHUs] OPUEHTHPOBAHO HAa (OPMHUPOBAHUE Y 00yJaromuXcs
MHUPOBO33PEHUYECKOIN OCHOBBI /11 HOHUMaHUS (PUIOCO(CKUX UICH, TAKUX KaK: MaTepHalIbHOE €IMHCTBO
HEOPraHMYEeCKOro U OPraHMYeCKOro MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB X COCTAaBOM U
CTPOEHHUEM, [T03HABAEMOCTh TPUPOAHBIX SBJICHUH IIyTEM DKCIIEPUMEHTA U PEILIEHUS IPOTUBOPEUHIA
MEX1y HOBBIMH (PaKTaMH M TEOPETUYECKUMH MPEANOChUIKAMU, OCO3HAHNE POJIM XUMHUH B PEIICHUN
9KOJIOTHYECKUX MPoOIIeM, a Takxke MpolieM cOepekeHns YHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHUS
HOBBIX TEXHOJIOTUHN U MaTe€pHaJOB.

B nnane pemienus 3a1a4 BOCIUTaHUS, Pa3BUTHS U COLMATM3ALMHN 00yJarOIMXCs IPUHATHIE
IIPOrpaMMOil 110 XUMHUHU TOJXO/bI K OIPEAEIICHUIO CONEP KAHNS U TOCTPOEHNUS ITpeIMETa
npeaycMaTpuBaroT (popMUpOBaHHE YHUBEPCATIBHBIX YUEOHBIX ASHCTBHM, UMEIOIUX 0a30BOE 3HAUCHHE
JUISL Pa3IMYHBIX BUJIOB JIESTENBHOCTH: pEIIeHUs Mpo0diieM, OKMCKa, aHaau3a 1 00paboTku HHpopMaluy,
HEOOXOIMMBIX JUIs TPUOOPETEHUS ONbITA MPAKTHYECKON U MCCIIEJOBATENIBCKOM IeITeTbHOCTH,
3aHMMAIOIIEeN BaXKHOE MECTO B TO3HAHUH XUMUH.

B nmpakTtuke npenojaBaHus XMMUK KaK Ha ypOBHE OCHOBHOTO 00111ero 00pa30BaHUsl, TaKk U Ha YpOBHE
cpenHero odmiero 06pa3oBaHus, IPU ONPEACIICHUH COAePKATEIbHON XapaKTepUCTUKH 1eJIel U3ydeHUs
peaMeTa HalpaBiIeHUEM MIEPBOCTEIIEHHON 3HAUMMOCTH TPAIUIIMOHHO NpU3HAETCsa (hOpMUPOBaHHE



OCHOB XMMHUYECKOI HayKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM e TEIIbHOCTH
YeJI0BEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. C METONYECKON TOUKH 3PEHUS TaKOM
MOJXO/J] K ONPEAEICHUIO 1IeJIel N3YUEHUs IPEIMETA SIBIISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LIEISIMU U3yUEHUs TpeaAMeTa « XUMUs» Ha 0a30BOM YpOBHE
(10 —11 ku1.) sIBIISIFOTCSL:

(dbopMUPOBAHHE CUCTEMBI XHMHUYECKUX 3HAHHUH KaK BAYKHEUIIIEH COCTABIISIFOIICH €CTECTBEHHO-HAYYHON
KapTHUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIII0YeBbIe OHATHS, (DyH/IaMEHTAIbHbBIE 3aKOHBI U TEOPUU
XUMHH, OCBOCHHE S13bIKa HAYKH, YCBOCHHE U TOHUMaHWE CYITHOCTHU JOCTYIHbBIX 0000111eHu
MHUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;
dbopMupoBaHUEe U pa3BUTHE MIPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaxIuii, HeOOXOIUMBIX JUIs IPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, UMEIOLUX MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEHEBHOM KU3HH;

pa3BUTHE YMEHUH U CIOCOOOB JEATEIHLHOCTH, CBA3aHHBIX ¢ HAOIIOIEHUEM U 00bSICHEHHEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€30MacHOr0 0OpAaIeHHS C BEIECTBAMHU.

Hapsiny ¢ aTuMm, cogepxaTenbHas XapakTepUCTHKA LIeTIeH U 3a/1a4 U3y4eHHs peMeTa B IporpaMMme o
XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B CUCTEME CPEIHETO
obmiero oopazoBanus. CeroHsi B IperogaBaHUK XUMHH B OOJIbIICH cTeneHu OTAAETCs MPeAnouYTeHUue
MPAKTUYECKOH KOMIIOHEHTE COAEpKaHMs 00yUeHHs, OPUEHTHPOBAHHOM HA MOJATOTOBKY BBIITYCKHUKA
0011e00pa30BaTeIbHON OpraHnu3aliy, BIAICIONIET0 HE HAOOPOM 3HAHMM, a (HYHKIIMOHAIEHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHUSIMU aKTUBHOTO TIOTYYEHUS 3HAHUW M IPUMEHEHHS UX B
peaJIbHOM JKU3HM JUIsl pEIICHUs IPAKTUYECKUX 3a/au.

B cBsi31 ¢ 3TUM NIpH H3y4EeHUH npenMeTa « XUMUsD JOMUHUPYOIIee 3HaYeHHE TPUOOPETAIOT TaKKue
LENH U 33]]a41, KaK:

ajanTtanus oO0ydJaromuxcs K YCIOBUAM TUHAMUYHO Pa3BUBAIOLIETOCS MUpa, GOpMUPOBAHKE
MHTEJUIEKTYaJIbHO Pa3BUTOM JTMUYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY ITPUHSITHIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;

(dbopMupoBaHUEe y 00YJarOMIMXCS KIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIIMH ), UMEIOIIUX
YHHMBEpPCAIbHOE 3HAYCHHE JUIsl pA3JIMYHBIX BUJIOB JI€ATEIbHOCTHU: PELICHUS Mpo0eM, TOUCKa, aHaIu3a U
00paboTKku nHGOpMaIMU, HEOOXOAUMBIX I IPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpasi 3aHUMAET
BaXHOE MECTO B [TO3HAHUU XUMUH, a TAK)KE JJIs1 OLIEHKH C MO3UIUI 3KOJOTNYECKON O€30MMacHOCTH
XapakTepa BIMSHMS BEIECTB M XUMUYECKUX IIPOLECCOB HA OPTaHMU3M U€JI0BEKa U IPUPOAHYIO CPELY;
pa3BUTHE O3HABATEIIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yYaroImuxcst: CHOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 110 XMMUHU B COOTBETCTBUU
C JKU3HEHHBIMH NTOTPEOHOCTAMH, UCIOIB30BATh COBPEMEHHBIE MHPOPMALIMOHHBIE TEXHOJIOTHH IS
MOKCKa U aHaIK3a y4eOHOI 1 HayuyHO-TIONYJIIpHON HH(OPMALIUK XUMHUYECKOTO COepKaHUS;
(dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
Ha0JII0/1aTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOpPbIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPU
IUTAHUPOBAHUM U IPOBEJCHUHN XUMHUYECKOI0 HKCIIEPUMEHTA;

BOCIIUTaHHE y 00y4aromuxcst yOexx1IEHHOCTH B TYMaHUCTUYECKOI HalpaBIEHHOCTH XUMHUH, €€ BaXKHOM
POJIM B PEUICHUH TI00AIBHBIX MTPOOJIEM pallMOHAIBHOTO MPUPOIONOIb30BaHMUS, TIONOTHEHUS
9HEPreTUYECKUX PECYPCOB M COXPAHEHHsI IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeKHOT0 OTHOILEHUS K IMPUPOJIE U CBOEMY 3/I0POBbIO, a TAK)KE PUOOPETEHUS OIBITA UCIIOIB30BaHUS
MOJTyYEHHBIX 3HAHUH JJIS MPUHATUS TPAMOTHBIX PELIEHUI B CUTYalUsIX, CBA3aHHBIX C XMMUYECKUMU
SBJICHUSIMU.

B y4ueOHOM mmaHe cpemHero oomiero oopazoBaHus mpeaMeT «XuMus» 6a30BOTO yPOBHS BXOIUT B
cocTaB MpeaMeTHOM 06acTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHI».



OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl M3yUCHUS XUMUH, Ha 0a30BOM YPOBHE CPEIHET0 00IIIero
obpasoBanusi, cocrapiseT 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Hegenio), B 11 kmacce — 34 gaca (1
4yac B HEJICIIO).

COJAEPXAHUE OBYYEHUA
10 KJTACC

OPI'TAHUYECKAS XUMU

TeopeTnueckre OCHOBbI OPraHU4EeCKONH XUMHUHU

[Ipenmer opraHn4eckoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE

B [IOJIyUEHUH HOBBIX BELLECTB U MaTepHUaIOB. Teopus CTpPOEHUSI OPraHUYECKUX COETUHEHUN A.

M. BytniepoBa, e€ ocHOBHBIE 1OJI0KeHHs. CTPYKTYpHBIE (GOPMYIIBI OPraHHUECKUX BEIIECTB.
["'omosorus, nzomepus. XuMHUYECKast CBSI3b B OPraHUUECKUX COCAUHEHUSIX — OAVMHAPHBIE U KpaTHbIE
CBSI3H.

IIpencraBienue o kiaaccu(uKaluy OpraHMyeckux BemecTs. HoMeHkIaTypa opraHmuecKux CoeJUHEHUI
(cucTemaTuyeckasi) U TpUBHAJIbHbIE HA3BaHUS BaKHEHIINX MTPEICTABUTENIEH KIIaCCOB OPraHUYECKUX
BEILIECTB.

DKCHepUMEHTAJIbHBIE METO/1bl U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJIEHHE ¢ 0Opa3namMu
OpraHMYECKUX BEIIECTB U MaTepualaMU Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI OPraHUYECKUX
BEIIECTB, HAOJIOJICHNE M OIIMCAHUE JIEMOHCTPAIIMOHHBIX OIIBITOB MO MPEBPAIEHHIO OPraHHYECKUX
BEILIECTB MPU HarpeBaHUH (T1aBjIeHUE, OOYTIIMBAHNE U TOPEHUE).

YTi1eBo0pOoabI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psA. MeTaH U 3TaH — IpOoCTEMIINEe IPEACTaBUTENN
JIKAHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (PEAKIMU 3aMEIleHUs] U TOPEHUS ), HaX0XKJICHHUE B
IIPUPOJIE, TIOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psil. DTUIIEH U NMPONUJIEH — IpOocTeine
NPEJICTAaBUTENIN ATKEHOB: (PU3NYECKHE U XMMHUECKHUE CBOICTBA (peaKkuu THpUpPOBaHMS,
raJIorT€HUPOBAHMUS, THIpATAllMK, OKUCIICHUS U TIOJMMEPU3alluN ), OTYyYeHHE U TPUMEHEHNE.
Anxanuensl: Oyraauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxHeHne XMMUYECKUe CBOMCTBA
(peaxuust monumepu3sanun). [lonyueHne CHHTETHYECKOTO KaydyKa U pe3UHBbI.

AJKHUHBI: COCTaB U 0COOCHHOCTH CTPOSHUS, TOMOJIOTMUECKHM psii. ALleTHIIEH — IPOCTEeHIINI
NpeCTaBUTElNb AIKUHOB: COCTaB, CTpPOEHUE, (PM3NYEeCKHE U XUMHUYECKHE CBOMCTBA (peakIiu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALlMN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocras, cTpoeHue, pu3ndeckre U XMMHUECKHe CBOMCTBA (peakuy rajJoreHUpOBaHus U
HUTPOBaHU), OJIy4eHUE U pUMeHeHue. Toiyos: cocTaB, CTpoeHue, Gu3nyecKue 1 XUMUYeCKUe
CBOICTBa (peaKIy rajJoreHUpOBaHUs U HUTPOBAHU ), MOTy4YE€HHE U pUMeHeHue. TOKCHYHOCTh
apeHoB. [ 'eHeTHyYecKkas CBSI3b MEX]y YIJIEBOJOPOAaMHU, PUHAAIEKAIMMHU K PA3IMYHBIM KJIaCcCaM.
[IpupoaHbIe HICTOUYHUKH YTIeBOJOPO0B. [Ipupoansblii ra3 u nomnyrHele HedTsHbIE ra3el. Hed1hb 1 eé
npoucxoxaenue. Criocoos! nepepaboTKu He(TH: IePeroHKa, KPEKUHT (TEpMUYECKUH,
KaTaJuTHaeckuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIi yroib U IPOAYKTHI €ro nepepaboTKH.

DKcrnepuMeHTaJIbHbIE METO/IbI H3YYEHUS BEIIECTB U UX MPEBPALLEHUI: 03HaKOMJIEHHE ¢ o0pa3laMu
IUIaCTMACC, Kay4yKOB M pe3uHbl, Koutekuun «HedTb» n «Yronb», MoienMpoBaHue MOJIEKYII
YIJIEBOAOPOAOB M raJIOr€HONPOU3BOIHBIX, IPOBEJACHNE MPAKTUUECKOM pabOThI: MOJIydyeHHE ITUIICHA U
M3y4YEHHE €r0 CBOMCTB.



PacuérHrle 3agayn.

Bbruncnenus mo ypaBHEHUIO XUMUYECKOM peakuuu (Macchbl, 00bEMa, KOJIMYECTBAa HCXOJHOTO BEIIECTBA
WIN TIPOJIYKTa PEAKIUU 110 U3BECTHBIM Macce, 00BbEMY, KOJMUECTBY OJJHOT'O U3 MCXOTHBIX BELIECTB MWIIN
IPOAYKTOB PEAKIIUH).

Kucnopoxconepskamme opraHu4ecKue COeTMHEHUS

[IpenenbHpie 0JHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOI: CTPOCHHE, PU3NIECKUE U XUMUYECKHE
CBOICTBa (peakIuy ¢ aKTUBHBIMU METAJUIAMU, TaJIOT€HOBOIOPOIaMU, TOPEHHE), IPUMEHEHHE.
Bonopoansie cBsi3u MeX 1y MOJIEKYIaMu CIUPTOB. [[eficTBHE MeTaHOIa U 3TaHOJIa HA OPTaHU3M
YEJI0BEeKa.

MHoroaromMHbie COUPTHI. DTUICHTIUKOJIb U TIULEPUH: CTpOeHHE, (PU3HUYECKUE U XUMUYECKUE CBOWCTBA
(B3auMOJIeHiCTBHUE CO IIEJTOUYHBIMHM METAJNIAMH, KAUECTBEHHAs PeaKysi HA MHOIOATOMHBIE CIIUPTHI).
[eiictBue Ha opranusm 4denoBeka. [I[puMeHeHne rinepyusa U TUIICHTJIAKOJIA.

@DeHoII: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE U XUMHUYECKHE CBOIcTBAa. TOKCHYHOCTD (heHOoMa.
[Ipumenenwue peHomna.

Anpaeruzpl U KeToHbl. DopManbAeru, aleTalbIeTu/l: CTpoeHHEe, PU3NUEeCKHe U XUMUUECKHUEe CBOMCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIINH ), TIOTyYeHHE U TPUMEHEHHUE.
OaHOOCHOBHEIE MpeeNbHbIe KAPOOHOBBIE KUCIOTH. MypaBbHHASI U YKCYCHAs KHCIOTHI: CTPOCHHE,
dbuznyecKkne 1 XuMUYECKHe CBONCTBA (CBOMCTBA, O0IIKe IS KJlacca KUCIIOT, peakuus dTepuduKaimn),
noJjiyueHue u npumeHeHue. CTeapuHoBast U OJIEMHOBAsI KUCIIOTHI KaK MPEACTaBUTEIN BBICIINX
KapOOHOBBIX KMCIIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICHCTBHE.

CrnoxHnble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 cinoxHbIX 3¢pupoB. XKupsl.
I'maponus xupos. [IpuMeHeHne xupoB. bruosorudeckas posb KUPOB.

YrneBoabl: cocTaB, KjlacCH(pHUKaIUs yriieBoJoB (MOHO-, IU- U MOJKMcaxapusl). [ 1roko3a — mpocTenmii
MOHOCaXapua: 0COOEHHOCTH CTPOSHUS MOJIEKYIbI, (PU3HUECKUE U XUMUYECKUE CBOMCTBA
(BzanmopeiictBue ¢ rugpokcuaoM mean(Il), okucinenne ammuagHbIM pacTBopoM okcuja cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIII0KO3bl), HAaX0XKJICHUE B IPUPOIE, IPUMEHEHHUE, OMOoIornyeckas poib.
®dorocunre3. pykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nenrono3a kak npupoasie noauMepsl. CTpoeHue Kpaxmana U HeJToa03bl. Ousndeckue u
XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIMsI C HOJIOM).

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAIllEHUI: IPOBEACHNE, HAOII0ICHUE U
ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIMHM OJJHOATOMHBIX
CHUpTOB (OKMCIIEHUE 3TaHoda okcuIoM Meau(Il)), MHOroaToOMHBIX CIUPTOB (B3auMoIeiicTBHE
rinuuepuHa ¢ rugpokcuiom Meau(1l)), anpaerunoB (OKMcIeHHe aMMHauyHbIM PAaCTBOPOM OKCHJA
cepedpa(l) u rugpoxcunom meau(ll), B3anmoaelcTBIEe KpaxMaia ¢ HOAOM), IPOBEIEHUE TPAKTHYECKON
paboThI: CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

Pacuérnrie 3amaun.

Boruncnenus no ypaBHEHHIO XUMHUECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA
WIM MIPOJYKTa Peakuu M0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM
MPOJYKTOB PEAKIIH).

A3oTconeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHndeckre coeAnHeHus. PU3ndeckne 1 XMMUYEeCKHe CBOMCTBA
aMHHOKHUCIIOT (Ha MpuMepe IIuiuHa). buonorndyeckoe 3HaueHre aMUHOKUCIIOT. [lenTusl.

benku kak npupoiHbIE BEICOKOMOJIEKYIISIpHBIE coeAuHEeHMsI. [lepBuiHas, BropuyHasi U TpeTUYHAs
CTPYKTypa 0enKoB. XUMUYECKHE CBOMCTBA OEIKOB: THAPOIIN3, ACHATYpaIis, KaueCTBEHHBIC PEaKIIni Ha
OenKu.

DKcrepuMeHTaIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MpEeBpallleHui: HaOII0AeHUE U OTTUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalus OEIKOB PU HarpeBaHUM, LIBETHbIE PEaKIIUU OEIKOB.



BricokoMouieKysipHbIe COeAMHEHUS

OcHOBHbIE OHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, CTETICHb MOJUMEPHU3ALINU, CPEAHSS MOJIEKYIIsipHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJIMMEPHU3AIUS U TTOJIMKOHICHCAIIHS.

DKCTepUMEHTAIBHBIC METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAICHUI: O3HAKOMIICHHE ¢ 0Opa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXIpeIMETHBIX CBSI3€H IIPU U3YyYEHUH opraHuyeckoi xumuu B 10 kiacce
OCYIIIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUMN, TaK U MOHATHIH,
SBIISIOIIUXCSI CHCTEMHBIMHU IS OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: SBJICHUE, HAYYHBIN (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CUHTE3, KIaccu(uKaIms, MepruoJuIHOCTh, HAOIIOICHNE, H3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.
®dusnka: MaTepusi, JHEPTHUsi, Macca, aTOM, FIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHB, BEIIECTBO,
TEeNo, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3NUECKHIE BETUYUHBI M SAMHUIIB X U3MEPEHHUS.
buonorus: kierka, opranusM, 6uocdepa, oOMeH BelecTB B opraHu3Me, GOTOCHHTE3, OMOIOTUYECKU
aKTUBHBIE BellecTBa (OeKH, YIIeBOAbI, KUPBI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTLIINBO, PECYPCHI.

TexHoNorus: MUIIEBbIC MPOIYKTHI, OCHOBBI PALIMOHATIBHOTO TUTAHMSI, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MperapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMM A

TeopeTnueckne OCHOBBI XUMUU

XUMHUECKUH 371eMEHT. ATOM. SIapo aToMa, U30TOIBL. DJIEKTPOHHAs 000104Ka. DHEpreTHYecKue
YPOBHH, IOJIyPOBHH. ATOMHBIE OpOHTaIH, S-, P-, d- 2eMeHThl. OCOOCHHOCTH pacipeaeIeHuUs
3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS
KOH(UTypalus aToMOB.

[lepuoanueckuii 3akon u [lepuoanueckas cuctema xuMudeckux 3nemenToB J[. 1. Menneneesa. CBsi3b
NEPUOANYECKOro 3akoHa U [lepuonnyeckoii cuctemsl Xumuueckux 3nemeHToB J1. . Menneneesa ¢
COBPEMEHHOU T€OpUEN CTPOEHMSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CJIOXKHBIX BEIIECTB M0 TpyNIaM U epuojaM. 3HaueHne
NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CtpoeHue BemiecTBa. XuMudeckas cBsi3b. Buipl XuMuueckoi cBsi3H (KOBaJeHTHAs HEMOJIIpHas U
noJisipHasi, HOHHasl, MeTaindyeckas). Mexanu3mbl 00pa3oBaHMs KOBaJIEGHTHOW XUMHUECKOH CBSI3U
(oOMeHHBIH U TOHOPHO-aKIeNTOPHBIN ). BogopoaHas cBs3bk. BaneHTHOCTh. DIEKTPOOTPHUIIATETIHHOCTb.
Crenens okucieHus. MIoHbI: KATHOHBI M AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA.
THUIBI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON
PELIETKA.

[TonsTue o nucnepcHbIX cucrtemax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI. MaccoBas 10151 BELLIECTBA B
pacTtBope.

Knaccudukanus Heoprannueckux coeiuHeHnid. HomeHkiaTypa HeopraHn4eckux BeIEecCTB.
['eHeTnYeCcKas CBA3b HEOPraHWMYECKUX BEIECTB, IPUHAUICKAIINX K PA3JINYHBIM KIIACCAM.



Xumudaeckas peakius. Kiraccudukanmss XuMHUUeCKUX peakifiii B HEOPraHMIECKOW W OPraHuYeCKOM
XUMUHU. 3aKOH COXPaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHMS U PEBPALICHUS] SHEPTUH TIPU
XUMUYECKUX PEaKUsX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHMbIe peaknu. XUMUYECKOEe
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [llarense.
DnexTponauTryuecKkas auccoruanus. CuibHbIE H ciaadbie 37eKTpoiuThl. Cpea BOJHBIX PACTBOPOB
BEILECTB: KUCIIAsl, HEUTpaabHas, IIeJI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

DKCrepuMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILEHUN: 1eMOHCTpaIUs TaOIuI]
«lTepuognueckas cucrema xuMuueckux aemeHToB . 1. MenneneeBa», uzydeHue Mojieien
KPUCTAJUTMYECKUX PEHIETOK, HAOJII0IeHHE

U OIHCaHUe JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OIBITOB (Pa3lIoKeHHUE EPOKCHIA BOJIOPO/IA B
MPUCYTCTBUU KAaTAIM3aTOPa, ONPEACIICHUE CPEABI PACTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATBHOIO
WHUKATOPA, PEAKIMU HOHHOTO OOMEHA), IPOBEACHHUE MTPAKTUIECKON paboThl «BiusHuEe pa3InyHbIX
(bakTOpOB HA CKOPOCTb XUMHUECKON peaKIIum».

PacuérHbie 3amaun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLUA, B TOM YHUCIIE€ TEPMOXUMUUYECKUE PACUETHI, PaCUEThI C
HCIIOJIb30BAHUEM IMOHATHS «MACCOBas JOJIsl BEILIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. [Tonoxenne HemeTamwioB B [lepruoanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /1.

N. MenneneeBa 1 0COOEHHOCTU CTPOEHHS aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIIIIOB. AJIOTPOMHS
HEMETAJUIOB (Ha mpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TAIOT€HOB, Cephl, a30Ta, pocdopa, yriepona u
KPEMHUS) U UX COSAMHEHUN (OKCHUJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUIN).
[IpuMeHeHre Ba)KHEUIIINX HEMETAIUIOB U UX COEIUHEHUN.

Meramuibl. [lonoxxenue merannos B [lepruonnueckoi cucreme XUuMHYECKUX JIEMEHTOB /.

U. MenneneeBa. OcoOEHHOCTH CTPOEHUS NEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. OO01Iue
¢dusndeckue cBoiicTBa MeTauioB. CIUTaBbl METAIJIOB. DJIEKTPOXUMUYECKHUM Pl HATTPSHKEHUH METAJIOB.
XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPU, KaJIU, KaJIbIIUM, MarHui, aTIOMAHUMN, ITUHK,
XPOM, KeJe30, MEJIb) U UX COCTUHEHUN.

O61ure crnocoObl Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.
DKCIEepUMEHTAIbHBIE METO/IbI U3yUEHUS BEILIECTB M UX MPEBPAILICHHI: U3YyUeHNE KOJUTEKINH «MeTasuibl
U CIJIaBbI», 00Pa3I[0B HEMETAIIOB, PEIICHHE YKCIIEPUMEHTATBHBIX 3a/1a4, HAOIIOACHHUE U ONHCaHUE
JEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THUAPOKCH A AIFOMUHHUS C PACTBOPAMU
KHCTIOT U IIeJIouell, KaueCTBEHHBIC PeaKI[Ni Ha KAaTHOHBI METAJLIIOB).

Pacuérnrie 3amaun.

Pacuérer maccel BemecTBa win 00bEMa ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE M 00BEMY
OJIHOTO M3 YYacTBYIOIMX B pEaKLIUU BEUIECTB, pacuéThl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIUH, €CITH OJTHO M3 BEIIECTB UMEET MMPUMECH.

XUMUs U )KU3Hb

Ponb xumun B o0ecrieueHu KOJOTHIECKON, JHEPTETUYECKON U MTUIIEBON O€30MMaCHOCTH, Pa3BUTUHU
MeauIuHbL. [IoHSATHE 0 HAyYHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIUH.
[IpencraBnenust 00 OOMKUX HAYYHBIX MPUHIIUITAX TPOMBIIUICHHOTO MOTYYSHHS BAXKHEHIIINX BEIECTB.
UenoBek B MUpE BEIIECTB U MATEPHAIIOB: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTePHATbl, KOHCTPYKITHOHHBIC
MaTepHuabl, KpaCKH, CTEKJIO, KepaMHKa, MaTepHaIbl JIs DJIEKTPOHUKH, HAHOMAaTepPHaJIbl, OPTAaHUYECKHE
U MUHepajibHbIe yIOOpEeHHUSI.



XVMUS U 310pOBBE YEJIOBEKA: IPAaBUIIA UCIIOJIB30BAHMS JIEKAPCTBEHHBIX MIPENAPATOB, TPaBUIIa
0€30MacHOTO UCIOJIB30BAHUS MTPENapaToB OLITOBOM XUMUHU

B [IOBCEJHEBHOM KU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MTpHU M3ydeHUH 001Iel U Heopranndeckoi xumun B 11 kimacce
OCYILIECTBIISIETCS UEPE3 UCIIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IIOHATUMN, TaK U MIOHATHH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TOHATUSA: HAY4YHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJINU3, CUHTE3,
KJaccu(uKanus, epuoAnIHOCTb, HAOII0A€HUE, SKCIIEPUMEHT, MOACIUPOBaHNUE, U3MEPEHUE, SIBIICHUE.
®dusnka: MaTepusi, SHEPTHUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PAJUOAKTUBHOCTD,
MOJIEKYJIa, YHEPTeTUUYECKUN YPOBEHbB, BELIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSIHHIE BEIIECTBA,
¢du3nUecKkre BeTMYUHBI U €IMHULIBI KX H3MEPEHHSI, CKOPOCTb.

Buornorus: xierka, opraHusM, SKocucTeMa, buocdepa, MaKpo- © MUKPOIJIEMEHTHI, BATAMHHBI, 00OMEH
BEILECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: Xxumudeckas IPOMBIIUIEHHOCTb, METAJTYPIHUsl, IPOU3BOJACTBO CTPOUTENBHBIX
MaTepHaJIOB, CEIbCKOXO035HCTBEHHOE IPOM3BOJICTBO, MUIIEBAsl IPOMBILIIIEHHOCTD, (hapMaleBTHYECKas
IIPOMBIIIIIEHHOCTD, IPOU3BOICTBO KOCMETUYECKUX NIPENApaTOB, IPOU3BOICTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, EKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHU A [TPOT'PAMMBI 110 XUMHWU HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOEHHUS 00YYaIOIUMHUCS TPOrpaMM
cpeaHero od1ero oopazoBaHus (JIMYHOCTHBIM, METAlpeIMETHBIM U ITpeaMeTHbIM). HayuHo-
METOIMYECKOW OCHOBOM /715 pa3pabOTKU MJIAaHUPYEMbIX PE3yJIbTaTOB OCBOEHUS POTPaMM CPEIHETO
00111ero 00pa3oBaHus SBISETCS CUCTEMHO-EATEILHOCTHBIN MOIXO.

B cooTBeTcTBHY C CHCTEMHO-/1€ATEIBHOCTHBIM MIOJIX0JIOM B CTPYKTYpPE JTUYHOCTHBIX PE3yIbTaTOB
OCBOEHUS IIpeMeTa «XUMUs» Ha YPOBHE CPEIHEro 001iero o0pa3oBaHus BbIIEIECHbI CIEAYIONINE
COCTaBJISIOLINE:

0CO3HaHHE 00yJarOIUMUCS POCCUICKON TPaskIaHCKON MICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJIN4Me MOTUBAIMH K 00yUeHHIO;

L[eJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHHM JTMYHOCTH Ha OCHOBE KJIFOUYEBBIX LIEHHOCTEH U
HUCTOPUYECKHUX TPAAUIINI 0a30BOM HAYKH XUMHUU,

TOTOBHOCTb U CLIOCOOHOCTH 00YYaroIIMXCsl PYKOBOICTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, IPUCYILIMMHU LEIOCTHON CUCTEME XMMHUECKOr0 00pa3oBaHMUs;

HaJIM4YMe TMPaBOCO3HAHMS SKOJIOTUYECKOM KYIbTYphl U CIIOCOOHOCTH CTaBUTh LENIU U CTPOUTD
YKU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE pe3yabTaThl OCBOEGHUS NMpeaMeTa « XUMHUS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW U
BOCIMTATEIbHON JEATENBHOCTH B COOTBETCTBUYU C TYMAHUCTUYECKUMHU, COLTUOKYIIBTYPHBIMH, 1yXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU M HJI€aJIaMU POCCUNCKOT0 TPaXkIaHCKOTO OOIIeCTBA, IPUHSTHIMU B
oO1iecTBe HOpMaMHU U IPaBUJIaAMU MOBEJEHUS, CTIOCOOCTBYIOIIUMH MTPOLIECCaM CaMOIO3HAHUS,
CaMOpPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0yUarOIIUXCSL.



JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeAMeTa « XUMHUS» OTPaXaroT chOPMUPOBAHHOCTD OTbITA
MO3HABATEJILHOM U MPAKTUYECKON AESITETbHOCTH 00yUaOIIUXCs 110 pealn3alii MPUHATHIX B 00IIECTBE
[IEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpa)kAaHCKOTO BOCITUTAHHS:

0CO3HAHMS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUS K 3aKOHY U
PaBOMOPSIIKY;

MPEJICTABICHUS O COLMAIbHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOILLIEHUH B KOJIJICKTUBE;
TOTOBHOCTU K COBMECTHON TBOPYECKON JNEATEILHOCTH MIPH CO3/IaHUU YUEOHBIX TPOEKTOB, PELICHUH
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTBI JPYTHX IIPU aHAIHU3e
pa3IMYHBIX BUJOB y4eOHOM IeSITETbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAYYHOMY HAaCIIENI0 OT€YECTBEHHOW XUMUH;
YBa)KEHHsI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHHUS] XUMHH, OCO3HAHUS
TOT0, YTO JOCTUKECHHS HAYKU €CTh PE3YJbTaT ATUTEIbHBIX HAOMI0IeHUH, KPOTOTIMBBIX
JKCIIEPUMEHTAIILHBIX TTOMCKOB, TTOCTOSIHHOTO TPYAA YUYE€HBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MIOJYYEHUH U MOCIIEIYIONIEM aHaIn3e HH(OopMaIuu O
MEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) lyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOTO CO3HAHUSI, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYalluH, CBSA3aHHBIC C XUMHUECKUMH SBIICHHUSIMH,

¥ IPUHAMATh OCO3HAHHBIC PEHICHUS, OPUEHTHPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH;
TOTOBHOCTHU OIICHUBATh CBOE MOBEJCHHE U MOCTYIKM CBOMX TOBAPHUIIEH C O3UIIUN HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) bopMUpPOBAHHUS KYIBTYPHI 3I0POBbS:

NOHUMAaHMS EHHOCTE! 3/J0pOBOro U 6E30MacHOro 00pa3a KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOJTr0IeHMsI TIPaBIIT 0€301IaCHOTO 0OpaIeHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HU U B
TPYJIOBOH EATEIBHOCTH;

NOHWMAaHHS EHHOCTH MPAaBUJI HHAWBHIYaTHHOTO M KOJUIEKTHBHOTO 0€30IaCHOTO MTOBEICHUS B
CUTYAIHAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMSI OCTIEICTBUI U HENPHUATHUS BPEIHBIX MPUBbIUEK (YIOTpEOIEeHNUS allKOT0JIsl, HAPKOTHUKOB,
KYpEHHUs);

5) TpyI0BOrO BOCIUTAHHUS:

KOMMYHHKaTUBHON KOMIETEHTHOCTH B yU€OHO-HCCIIEI0BATENbCKOM 1eATEIbHOCTH, OOIIIECTBEHHO
MIOJIE3HON, TBOPUYECKON M IPYTUX BHAX JACATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUICCKHUX 3a/1a4 COIMATbHOI HANIPaBICHHOCTH (B
paMKax CBOETO KJ1acca, IIKOJIBI);

MHTEpeca K MPaKTUIECKOMY U3yUSHHIO MTPO(ECCHid pa3InIHOTO POJia, B TOM YHCIIEe HAa OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHHUS K TPYY, JTIOASIM TPyJia U pe3yiabTaTaM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MH/IMBUIYaJIbHOM TpaeKTOpUH 0Opa3oBaHus, Oyayuiei mpopeccun
U peasin3alui cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XUMHUHU, UHTEPECOB M MOTPeOHOCTEN 00111eCTBa;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

9KOJIOTHYECKHU 11€71€c000pa3HOro OTHOLIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HH Ha
3emire;



MOHMMAaHHUS TJI00AJTFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM, BIUSHIS 3KOHOMUYECKHUX MPOIECCOB Ha
COCTOSTHHE MPUPOJIHON U COLUATIBHOM CPEJIbL;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JJOCTHKEHUH XUMHUU JIJIS1 pEIIeHHs] BOIIPOCOB
PalMOHAIBHOTO IIPUPOJOIIOJIB30BAHNS;

AKTUBHOT'O HENPUATHUS ACUCTBUM, IPUHOCAILUX BPEJ OKPYKAIOLIEH IPUPOSHON CPENE, YMEHUS
IPOTHO3UPOBATH HEOJATONIPHUATHBIC YKOJIOTHYECKUE TTOCIIEACTBUS PEANPHHIMAEMBIX ICHCTBHIA U
Ipe0TBpallaTh UX;

HaJIN4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYJIbTYpPHhI, ONBITA I€ATEIbHOCTH
3KOJIOTUYECKOW HAIIPaBJIECHHOCTH, YMEHHUs PYKOBOACTBOBATHCS MU B IIO3HABATEIBHOM,
KOMMYHHUKATHUBHOW U COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHU S aKTUBHO IPOTHUBOCTOSITh
uaeosioruu xemohoouu;

7) LEHHOCTH HAyYHOTO MTO3HAHMSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00OLIECTBEHHOMN IIPAKTUKH;

MOHMMAaHUA crieUUKA XUMHUH KaK HayKd, OCO3HaHUs e€ posid B (GOPMUPOBAHUU PALIMOHATILHOTO
HAYYHOTO MBIIIJICHUS, CO3JaHUH 1IEIOCTHOTO MPECTABICHUS 00 OKPY>KAIOIIEM MUPE KaK O €HHCTBE
MPUPOJIBI U YEJIOBEKA, B TO3HAHUH MIPUPOJAHBIX 3aKOHOMEPHOCTEH U PeIIeHUH MpodIeM COXpaHeHUs
MPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000# 3HAUMMOCTH XUMHH JIJIs1 COBPEMEHHOW LIMBUIIN3ALUU: B €€ T'YMaHUCTUYECKON
HAIpPaBJIEHHOCTU U Ba)XHOM POJIM B CO3JJaHUM HOBOM 0a3bl MaTepHalIbHOM KyJIbTYpPBl, PELICHUN
MI00ATBHBIX TIPOOJIEM YCTOMYHMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBO, SHEPTETUICCKOM, TUIIEBOMN
HKOJIOTMYECKOI 0€3011aCHOCTH, B pa3BUTUM MEIUIMHBI, 00ECIICUEHNHU YCIOBUM YCIEIIHOT0 Tpyia U
9KOJIOTHYECKH KOM(OPTHOH JKU3HU KaXKJOTO YiieHa oOIIecTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IOHUMAaHUs CYIIIHOCTH METOJI0B [TI03HAHMS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJI30BaTh MOJydaeMble 3HaHUS IS aHau3a U O0BbSICHEHUS
SIBJICHUH OKPY’KAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS J1e1aTh 000CHOBAHHBIE
3aKJIFOYEHHS HA OCHOBE HAyUHBIX (PAKTOB U UMEIOLIMXCS TAHHBIX C LIEJIbIO MOJIyUYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HUCIOJIb30BATh XMMUYECKNE 3HAHUS JJIsl pellieHus: TPOOJIeM B peaIbHBIX
YKU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U MCCIIE0BATENBCKOM AEITENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHUH C )KU3HEHHBIMU IMOTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM TpyZAa B PA3JIMYHbIX cepax NpodhecCnOHATBHOM e TeTbHOCTH.

METAIIPEAMETHBIE PE3VYJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHHS YIeOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPETHET0 00IIeTro
00pa3zoBaHMs BKIIOYAIOT:

3HAUYUMBIE IS (POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIINXCS MEXKIUCIUTUTMHAPHBIC
(MeXMmpeIMeTHBIC) OOIICHAYYHbIE TOHSATHUS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KapTUHBI MHpa U
cnenupuKy METOI0B MTO3HAHUS, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIECTBO, YJHEPTHS,
SIBIIGHUE, TIPOIIECC, CUCTEMA, HAYUHBIH (DaKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHKE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHHUBEpcalbHbIe yueOHbIE 1elcTBUA (IT03HaBaTebHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE),
obecrieunBaromue GopMupoBaHue GyHKIIMOHATBHON IPaMOTHOCTH M COIMAITBHON KOMIICTCHITHH
00yJaromuxcs;



CIOCOOHOCTH 00YYaIOUINXCS UCIOJIB30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEpCaJlbHbIe YueOHbIEe JEHCTBUS B O3HABATEILHOM U COLIMATILHON MTPAKTHKE.
MeTtanpenMeTHbIe pe3yabTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIME YI€OHBIMH MTO3HABATEIBHBIMH,
KOMMYHHUKATHBHBIMU U PETYISTUBHBIMU JCHCTBHUSIMH.

OBJIaZ[eHI/Ie YHUBCPCAJIbHBIMU yLIe6HbIMI/I I1I03HaBaTCJIbHBIMU Z[ef/'ICTBI/ISIMI/IZ

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSTENILHO (hOPMYITUPOBATH U aKTYAIIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIPENENATh ENU ICATEIILHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPHH UX JOCTHKEHHSI, COOTHOCHTD
PE3YNIBTATHI S TEIILHOCTH C TTOCTABICHHBIMHU LIEIISIMH;

MCIIOJIb30BaTh IPU OCBOCHUH 3HAHUH MPUEMBI IOTUYECKOTO MBIIIJICHHS — BBIICTISITh XapaKTEPHBIE
MPU3HAKY TIOHATUN U YCTAHABJIMBATH UX B3aUMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIONIUE TIOHSATHUS JJIsI
00BSICHEHUS OTJCNBHBIX (DAaKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH JUIs KJIacCU(UKAIIMK BEIIECTB U XUMHUCCKUX PEAKIINH;
yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SIBICHHUSIMH;

CTPOHMTB JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, ICTYKTHBHBIC, 110 aHAJIOTUH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPHBACMBIX SIBJICHUSX, (POPMYIIUPOBATH BHIBOJIBI U
3aKJTFOYCHHS,

MPUMEHSTH B ITPOLIECCE MIO3HAHUS, UCTIOIB3YeMbIC B XHMHH CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBEIBATH MOJICIIBHBIC TIPECTABICHUS — XUMUYCCKHUH 3HAK (CHMBOJ) AJIEMEHTA, XUMHYCECKas
dopMmyia, ypaBHEHHE XUMUIECKON PEAKITUN — IIPH PEIICHUN yIEOHBIX MO3HABATEIBHBIX U
NPaKTUYECKHX 3aJ1a4, IPUMEHITh Ha3BaHHBIC MOICIbHBIC PEICTABICHUS [T BEISIBIICHUS XapaKTEPHBIX
NPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYCCKHX PEAKITHIA.

2) 6a30BBIE UCCIIEOBATENBCKUE JCHCTBHUS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMHUYECKUX PEAKIIHil;

dbopMynTUpOBaTh IENH U 33J]a41 UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABIEHHBIE U CAMOCTOSITENIEHO
c(hOpMyJIMPOBAHHBIE BOMPOCH! B KAY€CTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI JUISI (DOPMHUPOBAHUS
TUTIOTE36I 10 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKJICHU;

BJIQJICTh HABBIKAMHU CAMOCTOSTEILHOTO IIAHUPOBAHUS M MPOBEICHUS YUCHUICCKUX IKCIIEPHUMEHTOB,
COBEPIIICHCTBOBATh YMCHHS HAOIFOAATh 32 XOJIOM IIPOIIecca, CAMOCTOSATEIHLHO MTPOTHO3HPOBATH €T0
pe3ynbTaT, GopMyIHpOBaTH 00OOIIEHHS U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YIHTATOB
HCCJIETIOBAHMSI, COCTABISATH 00OCHOBAHHBIN OTYET O MPOJIETAaHHOM paboTe;

MPUOOPETATh OMBIT YUEHUYECKOW UCCIIEeIOBATENLCKON U MPOSKTHON e TeNbHOCTH, IPOSBISAThH
CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEILHOMY IMOMCKY METO/IOB PEIICHUS MPaKTHUECKUX 3a/1a4,
MIPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS.

3) paborta ¢ uHpOpMaIUEi:

OPUEHTUPOBATHLCS B PA3IMIHBIX HCTOYHUKAX MHPOPMAITUH (HAydHO-TIOMYJIIpHAs JINTEpaTypa
XUMHUYECKOTO COJIEPKaHus, CIIPABOYHBIE TTOCOOUs, pecypchl MIHTepHETa), aHAIM3UPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (DOPM TMpEICTaBICHHSI, KPUTUIECKH OIIEHUBATh €€ JOCTOBEPHOCTH U
HEMPOTUBOPEUHBOCTH;

(dbopMyITHUpPOBATH 3aMPOCH] ¥ MPUMEHATH PA3TUYHBIE METO/IBI MPU MOUCKE B 0TOOpE HH(OpMALINH,
HEOOXOUMOM TSI BRITIOMTHEHUS Y4eOHBIX 3a/1a4 OMPEIeIEHHOTO THIIA;

PHOOPETATh OIBIT UCITOJIb30BaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHUH M Pa3IMIHbIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BEIOMPATh ONTUMAJIbHYIO (hOpMY MpeacTaBiaeHuss HHpopManuu (CXeMbl, Tpauku,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);



UCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MTPH PabOTe C XUMHUYECKOW MHPOPMAITUEH:
MIPUMEHSATHh MEKIIPEAMETHBIC ((PU3NUECKHUE U MaTEMAaTUYECKHE) 3HAKU U CUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCTIOJIB30BATh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMU I[CﬁCTBPISIMPII

3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbI B X0/I€ JUAJIOTa

W/WIM TUCKYCCHUU, BBICKA3bIBATh UieU, GOPMYIUPOBATH CBOM MPEATIOKEHNS OTHOCUTEIBHO
BBIIIOJIHEHM S IPEIJIOKEHHOM 3a/1a4u;

BBICTYIIATh C IIPE3CHTALIMEN PE3yJIbTaTOB II03HABATEIBHON JEATEIbHOCTH, ITOJTy4YECHHBIX
CaMOCTOSATEJIBHO UJIUM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU XUMHYECKOTO KCIIEPUMEHTA,
NPaKTUYECKOH pabOTHI MO UCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealln3allui yaeOHOTO
poeKTa U (OPMYITUPOBATEH BHIBOIBI

0 pe3yJibTaTaM MPOBEAEHHBIX UCCIIEIOBAHHUH MyTEM COTTIACOBAHUS MO3UIIUHI B X0/1€ 00CYKIEHUS 1
oOMeHa MHEHHSIMHU.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU PETYJIITUBHBIMU ,Z[CﬁCTBI/IHMI/IZ

CaMOCTOSITENILHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO II03HABATENBHYIO JACATCIBHOCTD, OIPEACId €€
LeJIM U 33]]a4i, KOHTPOJIMPOBATh U IO MEpPE HEOOXOIMMOCTH KOPPEKTUPOBATH MIPEAIAraeMblil alrTOpUTM
JICTBUH TPH BBHITIOJTHEHUH YI€OHBIX U HCCIIEI0BATENbCKHX 33/1a4, BEIOUpaTh Hanbosee 23 PeKTHBHBIN
croco0 MX pelIeHus ¢ yu€TOM NOJIYYEeHUsl HOBBIX 3HAHUH O BEIIECTBAX U XUMUUECKUX PEAKIIMAX;
OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

I[MPEAMETHBIE PE3YJIbTATEI

10 KJIIACC

[IpenmeTHbIe pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUsD) OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XUMUUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MUPA, POJH XUMUU B TIO3HAHUU SIBIICHUI MPUPOBI, B POPMUPOBAHUU MBILIUICHUS U KYIbTYPbI
JUYHOCTH, €€ PYHKIIMOHATHHONH TPAMOTHOCTH, HEOOXOIUMOM IS pEeIIeHUs] TPAKTHUECKUX 3a7a4 U
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpesie;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIATAIOIINE TTOHATHUS
(XMMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAS 000JI04YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATENHFHOCTh, XUMUYECKASI CBSI3b, CTPYKTYpPHAs popMyia (pa3BEPHYTast U COKpaIIEHHas),
MOJIb, MOJISTPHAST Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, (HYHKIIMOHAbHAS TPYIITa, PauKal,
W30MEepHsl, U30MEPBI, TOMOJOTHYECKHM AT, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U a30TCOAEpKAIINE
COEIMHEHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS]); TEOPUU U
3aKOHBI (TEOpHs CTPOEHUSI OpraHnyYecKux BemecTs A. M. byTiepoBa, 3aK0H COXpaHEHHUS! MacCChI
BEILECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMHH; MUPOBO33PEHUECKUE 3HAHMS, JIEXKAIIUE B
OCHOBE TOHMMAaHUS TPUUYNHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBIIEHUH, (DAKTOIOTHYECKHE CBEICHUS O
CBOMCTBAX, COCTaBE, MOTYyYEHUN U O€30MTaCHOM UCIIOJIb30BAaHWN BOKHEUIITUX OPTAaHNYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JEITEIILHOCTH YEIIOBEKa;



c(OpMHPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIE PU3HAKY OHATUHN, YCTAaHABIUBATD UX
B3aMMOCBSI3b, HUCII0JIb30BATh COOTBETCTBYIOIINE MOHSITHSI IIPH OMUCAHUH COCTaBa, CTPOEHUS U
IIPEBPALLECHUI OPraHUYECKUX COCIUHEHNN;

c(OpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (POpMYIT OpraHUYeCcKUX BEUIECTB M YpaBHEHHIA
XUMUYECKUX PEaKlUid, M3rOTaBIMBATh MOJCIIM MOJIEKYJI OPraHUYECKHUX BEIIECTB JJIsl MILTIOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MIPUHAAJIC)KHOCTh U3yUYEHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBY U CTPOCHHUIO K OIpeIeIEHHOMY KIIacCy/TpyIIe COeTUHEHHH (YTIeBOIOPOIbI, KUCIOPOA U
a30TCOJEpIKAIINE COCTMHEHNUSI, BBICOKOMOJIEKYJIIPHBIE COCTMHEHUS ), TaBaTh UM Ha3BaHUS 110
cucremarnyeckoi HomeHkiatype (IUPAC), a Takke NpuBOIUTH TPUBUATIbHBIC HA3BAHUS OTJEIBHBIX
OpPTaHWYECKUX BEIIECTB (ITHUIICH, IPOIMUIICH, alleTHUIICH, dTUIICHTIIUKOJIb, TIUIEPHUH, ()EHOII,
dopmanbaeru, aneTaibAerua, MypaBbHHAsl KUCIOTA, YKCYCHAsl KUCIIOTA, OJICMHOBAs KUCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, eJUII0II03a, TIUIHIH);

c(hOpPMHUPOBAHHOCTH YMEHUS ONPEAEIIATH BUIABI XUMUYECKOUN CBSI3U B OPIraHUYECKUX COCAMHEHUSIX
(omuHApHBIC U KPATHEIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUU CTPOCHUS OPraHMYECKHUX BEIIECTB A.

M. bytnepoBa A 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MacChl BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh COCTaB, CTpOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA
TUMHAYHBIX MPEACTAaBUTEIICH Pa3IMUHbBIX KJIACCOB OPTaHUUYECKHUX BEIIEeCTB (METaH, 3TaH, STUJICH,
MIPOIWIICH, alleTHIeH, OyranueH-1,3, metunOyranueH-1,3, 6€H30J1, METaHOJ, YTAHOJ, STUICHTJIUKOJIb,
TIIALEPHH, (DEHOI, alleTalbAeT ], MypaBbHHASI U YKCYCHAsl KUCIIOTHI, TIII0K03a, KpaxMal, [eJUTi003a,
AMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKAY HUMU YpaBHEHHUSIMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOIb30BAHUEM CTPYKTYPHBIX (HOpMYIT;
c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOJOPOIHOTO ChIPhs (HE(DTh,
MPUPOJIHBIN Ta3, yrojk), CIOCO0BI UX MepepadOTKH U MPAKTHIECKOE MPUMEHEHUE TMPOTYKTOB
nepepadoTKu;

c(hOopMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIUUCICHUS 110 XUMHUECKUM YPAaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA UCXO/HOT0 BEIIECTBA WM MPOJYyKTa pEeaKly M0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO U3 UCXOHBIX BEIIECTB

WM TIPOJYKTOB PEAKITUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHHUI 00 OCHOBHBIX METOAAaX HAYYHOT'O MO3HAHUS,
UCTIONIB3YEMBIX B XHUMUU MPU U3YYECHUHU BEIIECTB U XMMHUECKUX SBJICHUI (HaOII0IeHIe, U3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE ), UCTIONB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JITIS1 TIPUHATHUS
penieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAITUIX, CBI3aHHBIX C BEMIECTBAMHU U UX IPUMEHEHUEM;
c(hOpMUPOBAHHOCTHh YMEHHUN COOJIIOIaTh MPaBHJIA TTOJI30BAHUS XUMUYECKON TTOCYA0U U TaOOpaTOPHBIM
o0opyoBaHNEM, a TAaK)Ke TTpaBUiIa OOpaIIeHHs C BEIMIECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSIMU 110
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHITh XUMHUYECKHI SKCIIEPUMEHT (TIPEeBpaIICHUS
OpPTraHMYECKUX BEIECTB MIPU HAIPEBAHUM, MTOJTYyYEHUE FTUIICHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHBIE
PEaKIuu OPTaHUYECKUX BEIIECTB, IeHATypalus OeJIKOB MpU HATrPEBAaHUH, IBETHHIE PEaKIIUU OEIKOB) B
COOTBETCTBUHU C MPaBUIAMH TEXHUKHU 0€30MacHOCTH TPy 0OpallleHUH C BEIIECTBAMHU U 1a00OPaTOPHBIM
000opyI0BaHNEM, TIPEACTABIIATE PE3YJIbTaThl XUMHYECKOTO DKCIIEPUMEHTA B (hOpME 3aliCH YpaBHEHUH
COOTBETCTBYIOIIMX PEAKIM U POPMYIUPOBATH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
c(hOpMHUPOBAHHOCTh YMEHUHN KPUTUYECKU aHAIM3UPOBATh XUMUUECKYIO HH(OPMALINIO, TTOJIy4aeMyIo U3
Pa3HBIX UCTOYHUKOB (CpeACTBa MaccoBOi nHpopmaruu, MaTepHeT 1 1pyrux);



c(hOopMUPOBAHHOCTh YMEHUM COOJIIOIATH MPABHJIa SKOJOTHYECKH 11eTIeCO00Pa3HOTO MTOBEICHNUS B OBITY
U TPYIOBOM JESTEIBHOCTH B LIEISX COXPAHEHHS CBOETO 3/I0POBBS U OKPYKAIOIIEH IPUPOIHOM Cpeibl,
OCO3HABaTh OMACHOCTh BO3/ICHCTBUS Ha )KUBBIC OPTAHU3MBI OTPEACIIEHHBIX OPTAHUYECKUX BEIIECTB,
noHnMas cMbici nokazatens [1/IK, moscHATh Ha mpuMepax crocoObl YMEHBIIECHUS U IPEIOTBPAIICHUS
WX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUTSE O0YYAFOIIUXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS: YMCHHE ITPUMEHSITH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SBJICHMUIA;

JUISL CTIETIBIX U CIa00BUISAIINX O0YYAIOMINXCS: YMEHHE UCIIOJIb30BATh PEIbe(PHO-TOUCUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins s 3anucu XxumMudeckux (Gpopmyi.

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O01mas 1 HeopraHu4eckas XUMHUs OTPaXKaroT:
c(hOpPMUPOBAHHOCTH MPEACTABICHUIN: O XUMHYECKOH COCTABIISIFOIICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI MPUPOBI, B POPMUPOBAHUN MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ PYHKIIMOHATBHONW I'PAMOTHOCTH, HEOOXOIUMOM IS PEIIeHUs] TPAKTHUECKUX 3a7a4 U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIQJICHUE CUCTEMOM XMUMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATUS
(XMIMHUYECKHI1 JJIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTATIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBINA 00BEM, BAJIGHTHOCTb, JJIEKTPOOTPHIIATEIEHOCTh, CTEIICHb OKUCIICHHS, XUMUYECKask CBS3b
(KoBaJIeHTHAas!, MOHHAs!, METAJUINYECKasi, BOJOPO/IHAA), KPUCTAUINYECKAs PEIIETKA, TUIIBI XUMUYECKUX
peaKui, pacTBOP, dJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAS JUCCOLMALUSA, OKUCIIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOUM PEaKIMU, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHUS
3JIEKTPOJIMTUYECKON JUCCOLMaly, nepuoandeckuii 3akon J{. . MenaeneeBa, 3aKOH COXpaHEHUS
Macchl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHHs] SHEPTUU IIPU XUMUYECKUX PEAKIUAX ),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BbIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JICKALLUE B OCHOBE
NOHUMAaHMS IPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SABJICHUN, PaKTOIOTUYECKHE CBEICHUS O
CBOICTBax, COCTaBe, MOTYYEHUH U O€30IaCHOM HCIOIb30BaHUH BaXKHEUIINX HEOPIaHUYECKUX BEILIECTB
B OBITY U IPAKTHUYECKOM I€ATEIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIE IPU3HAKU OHITUN, YCTaHABIMBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS ITPU ONMCAHUM HEOPTAHMYECKUX BEIIECTB U X
[IPEBPAILCHU;

c(OPMHPOBAHHOCTb YMEHUI HCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBJICHUs (OpMYIT
BEILIECTB M YPAaBHEHUI XMMUYECKHUX peakiuii, cucremarnyeckyro HoMmeHkaarypy (IUPAC) u
TPUBHAJIbHbIE HA3BaHUS OT/AEIbHBIX HEOPraHMUECKUX BEIIEeCTB (yrapHbIi ra3, yrieKuciblii ra3, aMMHakx,
raméHasi U3BecTb, HeraméHasi U3BeCTb, IUTHEBAs COJIA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUH OIPENENATh BAJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIIEMEHTOB B
COEIMHEHUSIX Pa3IMYHOIO COCTaBa, BUJl XMMHUECKOH CBSI3U (KOBAJICHTHAs, HOHHAs, METAJUIMYECKas,
BOJIOPOJIHAs) B COEIMHEHUSX, TUIl KPUCTAJUIMYECKOM perIETKN KOHKPETHOTO BEIleCTBa (aTOMHasl,
MOJIEKYJISIpHAs, HOHHAs, METAJUIMUECKAs ), XapaKTEP CPElbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABJINBATh MPUHAIEKHOCTh HEOPIraHUYECKUX BEIECTB MO UX
COCTaBY K OIpe/IeIEHHOMY KJIACCY/TPYIIe COeANHEHUH (IIPOCThIE BEIIECTBA — METAJUIbI U HEMETAILIHI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTHI, aM(QOTEpHbIE THIPOKCUIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PaCKPBhIBATh CMBICI Tiepuoanueckoro 3akona JI. . Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, O0bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;



c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh AIEKTPOHHOE CTPOECHUE AaTOMOB XUMHUYECKHUX AJIEMEHTOB
1-4 nepuonos [lepuoguueckoit cuctembl xuMuueckux anemeHToB J[. Y. MenaeneeBa, HConb3ys
HOHSATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY, «IHEPTETHUCCKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKHX DJIEMEHTOB M UX COSAMHCHHIA 10 MIEPUOaM U TPpyIIIam
[Iepnoanueckoii cucteMsl XUMU4eCKUX 31eMeHTOB /1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMKCHIBATH) OOIINE XUMUIECKIE CBONCTBA
HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKON CBA3U
MEX/1y HEOPraHUYECKMMH BEIIECTBAMU C IIOMOILIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMUYECKUE PEAKLIUU MO Pa3IMYHbIM IIPU3HAKAM
(4MCITy ¥ COCTaBY pearupyronux BEIIECTB, TEIIOBOMY dPPEKTy peakluu, U3MEHEHHIO CTENeHEeH
OKHCIICHHS 3JIEMEHTOB, 00OPAaTUMOCTH PEAKILINH, YIaCTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTABIISTh YPABHCHHS PEAKIIUN Pa3IMIHBIX TUIIOB, TOJTHBIE U
COKpaIIEHHBIC YPaBHEHUS PeaKIMii MIOHHOTO 0OMEHa, YYUTHIBAsI YCIOBHS, IPU KOTOPBIX ITH PEaKINH
UAYT 10 KOHIIA,;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIMH, TTOITBEPKIAIOIIIE KaUeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIKE B
BOJ/IHBIX PacTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI PaCKpPhIBATh CYIIHOCTDh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIIHA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKUuii;

c(OPMUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKITUH OT Pa3INIHBIX
($akTOpOB; XapaKkTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHSI B 3aBUCMMOCTHU OT BHEUTHETO BO3/1EHCTBUS
(mpunnun Jle Ilarense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh XUMHUECKHUE MTPOLIECCHI, JIEKAIIHNE B OCHOBE
MIPOMBIIIJICHHOTO TIOyYEHUs! CEPHOM KUCIIOTHI, aMMHaKa, a Takxke cOpMUPOBAHHOCTD MPEICTABICHHIA
00 00IIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO TPOU3BOCTBA;
c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHUS C UCTIOTB30BAHUEM TOHSATHUS «MacCOBast OIS
BEIIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH Ta30B MPU XUMHUECKUX PEAKIIMSIX, MACCHI BENIECTBA
WM 00bEMa T'a30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe UM 00BEMY OJHOTO U3 YYaCTBYIOIIUX
B PEAKIMH BEILECTB, TEMJI0BOro 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEILIECTB,
MIPEBPAICHISI H COXPAHCHHSI SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOII0IaTh MIPAaBHIIA MOIB30BAHUS XUMUYECKOU MOCY0N U 1a0OpaTOPHBIM
000py/I0BaHUEM, a TaK)Ke TIPaBHIIa OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMU IO
BBITMIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOJIHATH XUMHUECKUN SKCIIEPUMEHT (pa3ioKeHue
NepOKCH/Ia BOJIOPO/Ia B IPUCYTCTBUH KaTalln3aTopa, ONpeAeTIeHIe CPEeIbl pACTBOPOB BELIECTB C
TIOMOIIBI0 YHUBEPCATBHOTO HHMKATOPA, BIUSHUE PA3IMIHBIX (DaKTOPOB HA CKOPOCTh XUMHUECKON
peakuuu, peakilui MOHHOTO 0OMeHa, KaueCTBEHHBIE peakI[uu Ha cylb(at-, kKapOoHaAT- U XJIOPU/I-
AQHWOHBI, HA KATHOH aMMOHUSI, PEIIICHHE KCIIEPIMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisi» U
«Hemerannb») B COOTBETCTBUH C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH MPU OOpAIIEHUH C BEIECTBAMU H
1ab0paTOPHBIM 000PYIOBaHUEM, MTPEICTABIATH PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopme
3aMKcH YpaBHEHUH COOTBETCTBYIOIIUX PEAKIIMN U (JOPMYITUPOBATH BHIBOIBI HA OCHOBE ITHX
pe3yNIbTaToB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHAITM3UPOBATH XUMUYECKYIO HH()OPMAIIHIO, TOTyIaeMyIo 13
Pa3HBIX UCTOYHUKOB (CpeJICTBa MACCOBOW KOMMYHHKAITUH, IHTEPHET U APYTHX ),

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOIATH MPABHJIa SYKOJIOTHYECKH 1IeTIeCO00Pa3HOTO MTOBECHUS B OBITY
U TPYIOBOM JESATEIBHOCTH B LIETISAX COXPAHEHHs CBOETO 3/I0POBBS U OKPY’KaIOIel MPUPOTHON Cpeibl,



OCO3HABaTh OMACHOCTh BO3/IEUCTBUS Ha )KUBBIE OPTaHU3MBbI ONIPEACTEHHBIX BEIIECTB, TOHUMAsi CMbICIT
noka3zarens [1/IK, nosicHaTh Ha mpuMepax crnocoObl YMEHBIIEHUS U MPEAOTBPALLIEHUS X BPEAHOTO

BO3,Z[€I>'ICTBPI$I Ha OpraHu3M 4CJIOBCKA,

JUIA 06yqa}0mnxc;1 C OrpaHMYCHHBIMH BO3MOKHOCTAMU 3JO0POBbA: YMCHUC IPUMCHATHL 3HAHUA 00

OCHOBHBIX OOCTYIIHBIX METOJAaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JJId CIICIIBIX 1 Cﬂa60BI/II[$IH_H/IX 06yqa}0un/1xc;1: YMCHHUC UCIIOJIB30BATh peHBC(I)HO-TO‘Ie‘IHYIO CUCTCMY

o6o3nauenuii JI. bpaiins s 3anucu XxumMudeckux (Gopmyi.

10 KJTACC

TeMmaTnuyeckoe NJIAHNPOBAHUE

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KourpoJubnbie | [IpakTHyeckue
padoThI padoThI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nea 1. Teopernueckue

OCHOBDBI

OpPraHu4ecKoil XuMUH

1.1 | Ilpenmer
OPraHUYeCKOu
xumun. Teopus
CTPOEHUSA
OpraHUYECKUX
coenuHeHuit A. M.
byrtneposa

3

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c

Hroro no pasacity

Pa3nes 2. YrieBogopoabl

2.1 | IIpenenbHbIC
YTIICBOIOPOIBI —
aJIKaHbI

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

2.2 | HenpenenbHbIe
YTJI€BOAOPOBIL:
QJIKCHBI,

AJIKaAUCHBI, aJIKHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

2.3 | Apomarndeckue

YTJIEBOJJOPO/IBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

2.4 | Ilpuponnsie
UCTOYHUKHU
YIJIEBOJOPOIOB U

uX nepepadoTka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Nroro no pazgeny

13

Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHUus

3.1 | Crnuptel. Penon 3 bubmuorexa [IOK
https://m.edsoo.ru/7f41837c
3.2 | Anpaeruasl. 7 1 bu6nmoreka [JOK
Kap6oHoBbIe https://m.edso0.ru/7f41837c
KHCIIOTBI. CIIOXKHBIC
a¢upsl
3.3 | Yruesonsl 3 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
Wroro no pazneny 13

Pasznea 4. A3orconepxaiye opranHudecKkue coe{uHeHust

4.1 | AMUHBL
AMHWHOKHCIIOTEL.

benkn

3

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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Hroro no pasaeny

E

Paspnen S. BeIcOKOMOJIEKY /IS PHBIE COCAUHEHHUSA

5.1 | ITnacTMacchl. 2 bu6mmoreka [JOK
Kayuyku. Bonokna https://m.edso0.ru/7f41837c
Hroro no pazneny 2
OBIIEE KOJIMYECTBO | 34 2 2
YACOBIIO
ITPOIT'PAMME
11 KJITACC
Ne HaumenoBanue KoJsnyecTBo 4acoB JyekTpoHHbIE (IU(PPOBBIE)
n/n pa3esioB U TeM Bcero | Kontpoannble | IIpakTuyeckue | 00pa3oBaTe/ibHbIe pecypchl
NPOrpamMMbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
1.1 | CtpoeHue aTOMOB. 3 bubnnoreka [HOK
[Mepuoauyeckuit https://m.edsoo0.ru/7f41837c
3aKOH U
[Iepnonnueckas
cucTema
XUMUYECKUX
anemenToB . U.
Menpeneena
1.2 | Ctpoenue BemectBa. | 4 bu6nuoreka [IOK
Msuoroobpasue https://m.edsoo0.ru/7f41837c
BEIICCTB
1.3 | Xumuueckue 6 1 1 bubnnoreka IIOK
peaxkuuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 | MeTamibt 6 1 bu6mmoteka [IOK
https://m.edso0.ru/7f41837c
2.2 | Hemeramisl 9 1 1 bu6nunoreka [IOK
https://m.edsoo0.ru/7f41837c
2.3 | CBs3b 2 bu6nuoreka [IOK
HEOPraHUYeCKUX https://m.edsoo0.ru/7f41837c
OpraHUYECKUX
BEIIIECTB
Hroro no pazneny 17
Paznea 3. Xumus u :Ku3Hb
3.1 | XuMus U )KU3Hb 4 bu6nuoreka [IOK
https://m.edso0.ru/7f41837c
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO | 34 2 3
YACOB I10
ITPOT'PAMME

10 KJTACC

IMoypouHoe muIaHupoBaHue



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne Tema ypoka KoanuecTBo yacoB Hara DJIeKTPOHHbIE

n/ Bcer | Konrpoabn | [IpakTuyeck | H3y4eH uudposbie

1 0 ble padoThI e padoThbl s o0pa3oBaTe/ibHbIE

pecypchbl

1 [Ipeamer 1 but6mmoreka [IOK
OpraHUYECKOM https://m.edsoo.ru/7f41
XHMUH, €€ 837c
BO3HHUKHOBEHHE,
pasBUTHE U
3HAYCHUE

2 | Teopus ctpoeHUs 1 bubnuoteka [JOK
OpPraHUYECKUX https://m.edsoo.ru/7f41
coequHeHuii A. M. 837¢c
bytneposa, eé
OCHOBHBIC
TIOJIOKCHHUS

3 [Ipencrasnenue o 1 bu6nmoreka [IOK
Kiaccuukanum https://m.edsoo.ru/7f41
OpraHUYECKUX 837c
BEIIECTB.

Howmenxkiarypa
(cucremartuyeckas) u
TPUBHAJIbHBIE
Ha3BaHUS
OpraHUYECKUX
BEIICCTB

4 | AIKaHBI: COCTaB H 1 bubnuorexa [IOK
CTpOCHHUE, https://m.edsoo.ru/7f41
TOMOJIOTUYECKUI 837¢c
PAn

5 | MeraH u 3TaH — 1 bu6numoteka [IOK
MIPOCTEHIIIHE https://m.edsoo.ru/7f41
MIPEACTaBUTENN 837¢c
QJIKAaHOB

6 | AJKEHBI: COCTaB U 1 bubmorexa [IOK
CTpOEHHE, CBOMCTBA https://m.edsoo.ru/7f41

837c

7 | OruneH u nponwieH | 1 bu6muoreka [JOK
— npocTeime https://m.edsoo.ru/7f41
MPEICTaBUTENN 837c
AJIKCHOB

8 | IIpakTudeckas 1 1 [IpakTrueckas pabota
pabora Ne 1.

«Ilonyuenne
STUJICHA U U3yYeHUE
€ro CBOMCTB)

9 AJKangueHsl. 1 bubnunoteka LIOK
byraguen-1,3 u https://m.edsoo.ru/7f41
MeTunoyraaueH-1,3. 837c
[Tonyuenue
CUHTETHYECKOTO
Kay4dyKa ¥ Pe3UHBI

10 | ANKUHBIL: cOCTaB U 1 but6mmoreka [IOK

0COOEHHOCTH

https://m.edsoo.ru/7f41
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CTpPOEHUH, 837¢c
TOMOJIOTUYECKU I
psan. AuetuneH —
MPOCTEUIIIHI
MIPEICTaBUTEh
AJIKWHOB
11 | Beruucnenus mo but6mmoreka [IOK
YPaBHECHUIO https://m.edsoo.ru/7f41
XAMHUYECKOH 837¢c
peakIu
12 | Apensl: 6eH301 U bubnuotexa [JOK
TOJIYOII. https://m.edsoo.ru/7f41

TokcuyHOCTH ApC€HOB

837c

13

I'eneTnyeckas cBsI3b
YIJIEBOAOPOJIOB,
MPUHAICHKALINX K
pa3IMYHBIM KJjlaccam

bubnunorexa LIOK
https://m.edsoo.ru/7f41
837c

14

[IpupoaHbie
UCTOYHUKHU
YIJI€BOAOPOIOB:
IPUPOJIHBIH ra3 u
MOITYTHBIE HEPTSIHBIE
rasbl, HeQTh U
NPOAYKTHI €€

bubnunoreka LIOK
https://m.edsoo.ru/7f41
837c

nepepaboTKH

15 | Ilpuponnsie Bbu6mmoteka [JOK
HUCTOYHUKH https://m.edsoo.ru/7f41
YTIIEBOIOPOIOB: 837c

IIPUPOAHBIN ra3 U
MOMYTHBIE HEPTAHBIE
rassl, He)Tb U
MPOAYKTHI €€

nepepaboTKu

16 | Konrponbnas pabora KonTponbnas padora
0 pazjerny
«YTIeBOAOPOIB»

17 | TlpenenvHble bu6nmorexa LIOK
OZHOATOMHBIE https://m.edsoo.ru/7f41

CHUPTBL: METAHOMI U
stanoi. Bogopoanas
CBS3b

837c

18 | MHoroaTomMHbIe but6mmoreka [IOK
CIUPTHI: https://m.edsoo.ru/7f41
STUJICHTIUKOJIb U 837c
TIIUICPUH

19 | ®enou: cTpoeHUe bubmmoreka [JOK
MOJICKYITHI, https://m.edsoo.ru/7f41
dbuzmveckue u 837¢c
XUMUYECKHE
CBOMWCTBA,

MIPUMEHEHUE
20 | Anbaerumb: bubmuorexa [{OK

dhopmanpierua u
alcTraabAaAcTrnua.

https://m.edsoo.ru/7f41
837c
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ArteTon

21 | OMHOOCHOBHBIC bubmuoreka [{OK
peacbHbIe https://m.edsoo.ru/7f41
KapOOHOBKIE 837c
KHCJIOTHI:

MypaBbHUHAS U
YKCyCHast

22 | IlpakTuueckas [IpakTuueckas padbora

paborta Ne 2.

«CBolicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

23

CreapuHoBas u
OJIEMHOBAs! KMCJIOTHI,
KaK MpPeJCTaBUTEIN
BBICIINX
KapOOHOBBIX KHUCJIOT

bubnunorexa LIOK
https://m.edsoo.ru/7f41
837c

24

Mp11a KaK coiau
BBICIIIMX
KapOOHOBBIX KHCIIOT,
HX MOIOIIEE
JIIEUCTBUE

bubmuoreka [{OK
https://m.edsoo.ru/7f41
837c

25

Crnoxuble 3(upbl
KaK IIPOU3BOHbIE
KapOOHOBBIX KUCJIOT.
I'uaponn3 CoXXHBIX

3¢upoB

bubnunoreka LIOK
https://m.edsoo.ru/7f41
837c

26 | XKupsr: rumponus, bubnnorexa [JOK
MIPUMEHCHHE, https://m.edsoo.ru/7f41
Ouosorudeckas poib 837¢c
KHUPOB

27 | YriueBonbl: COCTaB, bu6nunorexa LIOK
KiaccuuKarus. https://m.edsoo.ru/7f41
Baxneiimme 837¢c
MIPEJICTAaBUTEIIN

TJII0K032, PPYyKTO3a,
caxaposa

28 | Kpaxman u bubmuoteka [IOK
IEJITI0N03a KaK https://m.edsoo.ru/7f41
IIPUPOJIHBIE 837c
TTOJIIMEPHI

29 | KonTpompHas pabora KonTponbnas pabora
0 pazjeny
«Kucnopoaconepxa
M€ OPTaHuYeCKHe
COEIMHEHUS»

30 | AMUHBI: METHJIAMHUH bubmuoreka [{OK

1 aHUJIMH

https://m.edsoo.ru/7f41
837c

31

AMIWHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYECKUE
COCIUHCHHUS, UX
OHOJIOrMYECKOe
3HadeHue. Ilentuant

but6mmoreka [IOK
https://m.edsoo.ru/7f41
837c
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32 | benku xak 1 bubmuorexa [{OK
MIPUPOIHBIC https://m.edsoo.ru/7f41
BBICOKOMOJIEKYJISIPH 837c
bI€ COCJTUHEHUS

33 | OcHoBHbIC OoHATHS | 1 but6mmoreka [IOK
XUMHH https://m.edsoo.ru/7f41
BBICOKOMOJICKYJISIPH 837c
BIX COCIUHEHUN

34 | OcHOBHBIE METOIBI 1 but6mmoreka [IOK
CHHTE32 https://m.edsoo.ru/7f41
BBICOKOMOJICKYJISIPH 837c
BIX COCJIMHEHUH.

IInacT™Maccsr,
Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO | 34 2

YACOBIIO

[TPOI'PAMME

11 KJIIACC

Ne Tema ypoka KosmuecTBo yacoB Hara JJIeKTPOHHbIE

n/ Bcer | Kourpoabn | IIpakTuyeck | M3y4eH uudgposbie

1| 0 ble pa0oTbl | He padoThI s o0pa3oBaTe/ibHbIE
pecypchl

1 | Xumuueckuit 1 bubmuorexa [JOK
JIIEMEHT. ATOM. https://m.edsoo.ru/7f41
DJIEKTPOHHAs 837c
KOH(Urypamus
aTOMOB

2 | llepmogmaeckuit 1 bubnnorexka [JOK
3aKOH U https://m.edsoo.ru/7f41
[Teproamaeckast 837c
CHUCTEMa XUMHUYECKUX
anemenTtoB Jl. U.

MeHneneeBa, MX CBSI3b
C COBPEMEHHOM
TEOPUEN CTPOCHUSA
aTOMOB

3 | 3aKOHOMEPHOCTH 1 bubnuoreka [IOK
U3MCHEHHSI CBOWCTB https://m.edsoo.ru/7f41
XHUMUYCCKHX 837¢c
3JIEMEHTOB M MX
COEJIMHEHUH T10
rpynmnaM | Iepuojiam.
3HaueHue
MePUOTUIECKOTO
3aKOHA U CUCTEMBI
XUMHYECKHX
snemeHToB JI.1.

MenneneeBa B
pa3BUTUU HAYKH

4 CrtpoeHue BemecTna. 1 bu6mmoreka [IOK
Xumuyeckas CBA3b, €€ https://m.edsoo.ru/7f41
BHJIbI; MEXAHU3MBI 837c
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o0Opa3oBaHUs
KOBAJIEHTHOM CBS3H.
Bonopoanas cBs3b

BaneHTHOCTS.
DJIEKTPOOTPULIATETBH
octb. CTenieHb
okucieHus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f41
837¢c

ITonsrue o
JIUCTIEPCHBIX
cucTeMax. McTuHHbBIE
1 KOJUIOMHBIE
pacTBopbl. MaccoBas
JIOJIS BEIICCTBA B
pacTBope

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
837c

Knaccugukamus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COE€IMHEHUI.
I'emeTnyeckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JINYHbIX
KJ1aCCOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
837c

Krnaccudukanus
XUMHUYECKHUX PEeaKIIHii
B HEOPraHUYECKON 1
OpraHHYECKON XUMUHU.
3aKOH COXpaHEeHHUs
Macchl BELIECTB; 3aKOH
COXpaHEHHUs U
MIpeBpaICHUS
SHEPTHUH MPU
XUMHYECKHUX
peakuusix

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
837c

CxkopocTb peakuu.
OOpaTumble peakiuy.
XHUMHYECKOE
paBHOBECHE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
837c

10

[TpakTudeckas pabota
Ne 1. «Bnusgaue
pa3INyYHbIX (aKTOPOB
Ha CKOPOCTH
XUMHUYECKOM
PEaKIIHI

[TpakTuyeckas pabora

11

DIEKTPONUTHYECKAS
JTIACCOITUAITHS.
[TonsTHE O
BOJIOPOTHOM
nokazarene (pH)
pactBopa. Peakunu
MOHHOTO OOMEHa.
I'maponuz

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OpTraHU4YCCKUX U
HCOPTaHUYCCKUX
BCIICCTB

12

OKHCIUTEIBHO-
BOCCTAHOBUTEILHBIE
peakiuu. [Toustue 06
3JICKTPOJIN3E
pacIuiaBoB U
pacTBOPOB COJIeH

bubmuoreka [JOK
https://m.edsoo.ru/7f41
837¢c

13

Konrponbnas padora
10 pa3feiny
«Teopernueckue
OCHOBBI XUMHUUN»

KonrponsHas pabora

14

Mertamisl, ux
MOJIO)KCHHUE B
[Tepuoanueckoit
CHCTEME XMMHYCCKUX
anemenTtoB [l. U.
Mennesneesa u
0COOCHHOCTH
CTPOECHHUS aTOMOB.
OO6mue puznueckue
CBOICTBa METAJJIOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41
837¢c

15

CnaBbl METAIIOB.
DIIEKTPOXUMUYECKUI
AL HAPsDKECHUI
METaJUIOB

bu6mmorexka [IOK
https://m.edsoo.ru/7f41
837c

16

XuMu4ueckue
CBOMCTBA Ba)KHEHIIINX
METaJIJIOB (HaTpUi,
KaJIuM, KaJlbIlui,
MarHui, alTfOMUHHUN) U
HUX COeIUHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
837c

17

XUMHAYECKHE
CBOMCTBAa XpoMma, MEIAU
U UX COSTUHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
837c

18

XHUMHYECKHe
CBOMCTBA IIMHKA,
JKeJie3a U ux
COeTMHEHNN

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
837c

19

[TpakTudeckas pabota
Ne 2. "Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJ7a4 110 TeME
«MeTame»"

[TpakTryeckas pabora

20

Hemeramnsl, ux
MOJIOKEHHUE B
ITepuoanueckoit
CHCTEME XMMUYECKUX
anemenToB /l. U.
MeHneneena u
0COOEHHOCTH
CTPOEHHUS aTOMOB

21

duznueckue cBoiicTBa

bubmuorexa [JOK
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HEMETAJUIOB.
AnnoTponust
HEMEeTaJIOB (Ha
puMepe KUCIopoa,
cepsl, pocdopa u

https://m.edsoo.ru/7f41
837c

yrieposia)

22 | Xumuueckue bu6mmoreka [IOK
CBOIICTBA TaJI0TE€HOB, https://m.edsoo.ru/7f41
Cephl U UX 837c
COCIUHEHUN

23 | Xumuueckue bu6mmoreka [IOK

CBOICTBA a30Ta,
dbocodpa u ux
COCJIMHEHU I

https://m.edsoo.ru/7f41
837c

24

XUMHAYECKHE
CBOIICTBA yrJiepoja,
KPEMHHUSI i UX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
837c

COCIUHCHHI

25 | Ilpumenenune bubnmnoreka [JOK
BaXHEHIIINX https://m.edsoo.ru/7f41
HEMETAJUIOB U UX 837c
COCIUHCHHI

26 | O0oOmmenne u bu6mmoreka [IOK
cHUCTEMAaTH3ALIUS https://m.edsoo.ru/7f41
3HAaHMIH 10 TEME 837c
«HemeTamis».
Brraucnenus 1o
YPaBHCHUSIM

XUMUYECKHUX PEaKLUn
U TCPMOXUMHYCCKUC
pacy€Thl

27

[TpakTrueckas padota
Ne 3. «Pemenue
IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
"Hemeramnnr"»

[IpakTnueckas pabora

28

KonTponbnas pabota
o TeMaM «MeTaJuibl»
n «Hemertamnber»

KonrtponsHas pabora

29 | Heopranudeckue u bubnuotexa [JOK
OpraHuvecKue https://m.edsoo.ru/7f41
KHUCJIOTEL. 837c
Heoprannveckue n
OpraHUYeCKue
OCHOBaHHSI

30 | AmdorepHbIe bubnuorexa [JOK
HEOpraHUYeCcKue U https://m.edsoo.ru/7f41
OpTaHHYECKHC 837c
COE/IMHEHUSI.

I'emeTnyeckas CBA3b
HEOPraHUYECKUX U
OPTraHUYECKHUX
BEIIIECTB

31

Poip xumuu B

bubmuorexa [JOK
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obecrieueHnH https://m.edsoo.ru/7f41
JKOJOTHYECKOM, 837c
SHEPreTUYECKON U
MUANIEBOU
0E30I1aCHOCTH,
Pa3BUTHUU MEIHUIIHMHBI

32 | IlpeacraBnenus oo 1 bu6mmoreka [IOK
00X HAyYHBIX https://m.edsoo.ru/7f41
MPUHITUTIAX 837c
IIPOMBIIIJICHHOTO
MOJTyYCHUS
BaKHEUIIINX BEIICCTB

33 | Yenosek B Mupe 1 bubmuorexa [JOK
BCIIECTB U https://m.edsoo.ru/7f41
MaTepHaoB 837c

34 | Xumus 1 310pOBbe 1 bubmumoreka [IOK
YeJIoBeKa https://m.edsoo.ru/7f41

837c

OBILIEE KOJIMYECTBO 34 2 3

YACOB IIO

ITPOIT'PAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 11 xknacc/ 'abpuensia O.C., O0111ecTBO ¢ OTpaHMYEHHOM OTBETCTBEHHOCTHIO «/I[PODAY;
AxkunonepHoe obmectBo «M3narensctBo «lIpocsemienue»

* Xumus, 11 knacce/ Pynzutuc I'.E., ®enpaman @.I'., Akunoneprnoe obmectBo «M3naTenbcTBo
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Xumusi(6a30Bblil ypoBeHb).Peannzanus o0pazoBaHus: MeTouuecKoe nocooue ans yuurens / Kapepuna
A. A., [lnayruna I'.B.; mox pen.I'. B. [Iuuyrunoii. M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3Butus
obpazoBanus PAO», 2022 81 c.:u.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://edsoo.ru/rabochie-programmy/
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cbh7ae58580b90
https://lesson.edu.ru/04/10



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c




		2023-10-06T15:12:06+0300
	г. Керчь
	Романец Каролина Станиславовна
	я подтверждаю этот документ своей удостоверяющей подписью




