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HOSACHUTEJBbHASA 3ATINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE CpeaHero oOiero oopasoBaHusi paspadborana Ha ocHoBe denepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHMM K pe3yinbTaTaM O0CBOeHUS (helepaTbHON
oOpa3zoBaTenbHOM TMporpaMmbl cpenHero oOmero obpaszoBanusi (POII COQO), npexacraBineHHbIXx B DeaepanbHOM
rocyaapcTBeHHOM oOpa3oBatenbHOoM ctanmapte COO, ¢ yuérom Konneniuu npemnogaBanusi yaeOHOTO peaMeTa « XuMus» B
oOpa3oBarenbHbIX Opranuzanusax Poccuiickoit denepainu, peanu3yIOlIUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMBbI, U
OCHOBHBIX mMoOJOKeHUM «Ctpareruu pa3Butus BocrnuTanus B Poccuiickoit ®denepanuu Ha nepuon ao 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJI0B K pa3pabOTKe MporpaMMbl IO XUMHH, K ONPEIeSICHUIO 00IIe cTpaTerud 00y4eHUs, BOCIIUTAHUS U
pa3BUTHS OOy4YarOLIUXCs cpelcTBaMu ydyeOHoro mpeamera «Xumusi» ais 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIN
koHuenryanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH, COAEpKaHMs, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

XuMHuueckoe o0pa3zoBaHue, MOJTYy4aeMOE BHIITYCKHUKAMU 00111€00pa30oBaTeIbHON OpraHU3allii, SIBJISETCS HEOThEMIIEMOM
4acThIO0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIUM STANlOM peajn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX ILEJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHMs. DTH LIEHHOCTH KacarTCs IMO3HAHUS
3aKOHOB MPUPOBbI, (POPMUPOBAHHUS MUPOBO33PEHUS U OOILIEH KYyJbTYypbl YEJIOBEKA, 4 TAKXKE PKOJOTMYECKH OOOCHOBAHHOTO
OTHOILEHUSI K CBOEMY 3JI0pPOBBIO U MPUPOJHOU cpene. Peanusyercss xumuueckoe oOpa3zoBaHHE OOYyYarOIIMXCS HA YpOBHE
cpenHero oOmiero oOpa3oBaHHS CpPEICTBAMH Y4eOHOrOo TpenMera «XHUMHUs), COJACpXKAHUE U TOCTPOEHHE KOTOPOTO
OTpeNeicHbl B TporpaMMe IO XUMHUU ¢ YYETOM Crhenu@UKH HayKd XUMHH, ¢€ 3HAueHWs B TO3HAHMHM TPHUPOABI U B
MaTepuanbHOU KU3HU OOLIECTBA, a TAKXKE C YUETOM OOILIUX LEeJIeH U MPUHIIUIIOB, XapaKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPaeT OCOOYIO pOJIb B COBPEMEHHOW ITUBUIIM3AINH, B CO3/IaHUU
HOBOU 0a3pl MaTepuaIbHON KyJIbTyphl. OHa BHOCUT CBOM BKJIaJ B ()OPMHPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B
CO3[aHUE LEJIOCTHOTO MPEACTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI U YeJIOBeKa, KOTopoe (opMHUpYyeETCs
B XMMHUHU Ha OCHOBE IMOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MUPA, OCO3HAHUSI B3AUMOCBSI3U MEXAY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHSI.



TecHO B3aMMOAECHCTBYS C APYTUMHU €CTECTBEHHBIMUA HayKaMU, XUMUS CTajla HEOTbEMIIEMOM YaCTbI0 MUPOBOM KYJIBTYPHI,
HEOOXOJMMBIM YCIIOBUEM YCIEIIHOTO TpyAa M JKM3HU Kaxaoro ujeHa obmiectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujarebHasl, Kak HayKa BBICOKMX TEXHOJIOTWI HampaBlieHa Ha pelIeHHE TN00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, IHEPTETUUECCKOM, TUIIEBOM, IKOJIOTUIECKON O€30MaCHOCTH U OXPaHbI 37]0POBbSL.

B cooTBercTBUUM C 0OIIMMU MENSAMU U MPUHIUIAMH CPEAHETO OOIIETo 00pa30BaHUs COJEpIKaHUE MpeaMeTa « XUMUs
(10-11 xmaccel, 0a30BBIi YpPOBCHb H3yUYCHHS) OPHEHTHPOBAHO MPEUMYIICCTBEHHO HAa OOIIEKYJIbTYPHYIO MOJITIOTOBKY
oOyuaromuxcs, HeoOOXOUMYI0 UM JUIsl BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B YKU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTraBnsOmUMHA  NpeaMeTa «XuMus» SBISAIOTCS 0a30Bble Kypcbl — «OpraHudeckas xumus» U «OOwmwas u
HEOpraHU4yeckass XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HaHUU MO HEOPTaHWYECKOW XMMMHU (C BKIIFOUEHHEM 3HaHMM M3 oOUled XMMHM) M OpraHuYecKod xumuu. PopMupoBaHUE
JaHHOM CHCTEMBbI 3HAaHUW IIPU U3YYEHUU IpeaMeTa 00ecreurBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOTOO0Opa3Hsl BEILIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUM XUMHUH.

CrpykTypa conepxkaHusi KypcoB — «Oprannueckas xumus» u «OOIas u Heopranudeckass XuMush» chopMHpOBaHa B
nporpaMMe o XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOJa K M3yUEHHUIO0 yuyeOHOro Marepuaia M OOyCJIOBJIEHa MCTOPUYECKU
00OCHOBaHHBIM Pa3BUTUEM 3HAHUM Ha ONPEEIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHnyecKol XMMHUH BELIECTBa
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS OpPraHMYECKHMX COEAMHEHWH, a TaKXke Ha YpOBHE
CTEPEOXUMUYECKUX M BJIEKTPOHHBIX MPEJCTABIECHUN O CTpOoeHUM BemiecTB. CBeaeHus 00 M3ydaeMbIX B Kypce BEIIECTBax
JAI0TCA B Pa3BUTUHU — OT YIIIEBOAOPOIOB JI0 CI0KHBIX OMOJOTMYECKH aKTUBHBIX COEAMHEHUI. B Kypce opraHndeckoil XuMHuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs MEPBOHAYAIbHBIC MPEICTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX CTPOCHHS, O
XAMUYECKOU pEAKIIUH.

[Tox HOBBIM YTJIOM 3peHUS B IIpeAMETe « XUMHUs» 0a30BOT0 YPOBHS pacCMaTPUBAETCSA U3yUYEHHBII HA YPOBHE OCHOBHOIO
o01ero oopa3oBaHusl TEOPETUUECKUI MaTepHall U (PaKTOJIOTMUYECKUE CBEJIEHUS O BEILECTBAX U XMMUYECKOM peakuuu. Tak, B
YaCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XuMus» 00y4yarouuMcst MpeaoCTaBIseTCsl BO3MOXHOCTh OCO3HATh 3HAaUCHHE



MEePUOINYECKOT0 3aKOHA C OOIIETEOPETUIECKUX U METOJIOJOTUYECKUX MO3UIIUM, TTy0)Ke MOHATh UCTOPHUUECKOE N3MEHEHUE
(yHKITUH 3TOTO 3aKOHA — OT 00001aroIIeH 10 0OBSACHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMI O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOWCTBAX M MPHUMEHECHUHU, A TAKXKE O
XUMUUYECKUX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEeKaHus JonoyHseTcs B kypcax 10 u 11 kiiaccoB anemeHTamu
COJICp’KaHMs, UMECIONIUMHU KYJIbTYPOJIOTUUECKUH M MPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMUHU C IPYTMMH HayKaMU, PaCKPBIBAIOT €€ pOJib B O3HABATEILHOMN 1 MPAKTUYECKOMN JIESITEILHOCTH YEJI0BEKa,
CITOCOOCTBYIOT BOCIIUTAHHUIO YBaXKEHHS K IPOIIECCY TBOPYECTBA B OOJIACTH TEOPUHU M MPAKTUYCCKUX MPHIOKESHUN XUMUH,
MIOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMHUEH,
KPUTHUYECKA OCMBICIUBATh WHGOPMAILMIO M MNPUMEHATH €€ Ui TOIMOJHEHUS 3HAHUW, PEIICHUS WHTEJJICKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEIOBATEIbCKUX 3aJlad. B 1ienoMm copepkanue ydeOHOro mpeamera «XuMHUsS» JaHHOTO YPOBHS
M3YUYCHHSI OPUEHTUPOBAHO Ha ()OPMHUPOBAHUE Yy 00YUYAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MTOHUMAaHUS (HIIOCO(CKUX
WJel, TaKuX Kak: MaTepruaIbHOE €IUHCTBO HEOPTAaHMYECKOTO M OPTraHUYECKOT0 MUPa, 00YCIIOBICHHOCTh CBOMCTB BEIECTB UX
COCTaBOM U CTPOCHHMEM, MO3HABAEMOCTh MPUPOJHBIX SBJICHUN MyTEM SKCIEPUMEHTA W PEUICHUS MPOTUBOPEUYUN MEXK Y
HOBBIMHU (DaKTaMU U TEOPETUYECKUMU MPEANOCHIIKAMH, OCO3HAHKUE POJIA XMMUU B PELICHUU IKOJIOTUUECKUX MPOOJIeM, a TAKKE
pobJieM cOepeKCHHS IHEPTETHUECKUX PECYPCOB, CHIPhS, CO3/IaHKS HOBBIX TEXHOJIOTUM U MaTEPHAIIOB.

B mmmane pemeHus 3amad BOCIUTAHMS, PA3BUTHS M COLUMAIM3AIMA O0YYAIOIMIMXCS MPUHITHIC MPOTPAMMOM M0 XUMHUHU
MOXO/IbI K OMPEACIICHUIO COICPKaHUS U TIOCTPOCHHUS MPeIMETa TPeAyCMaTPUBAIOT POPMHUPOBAHUE YHUBEPCATBHBIX YUEOHBIX
NeHUCTBUM, UMEIOIMKUX 0a30BO€ 3HAUYCHHUE MJIA Pa3IMYHBIX BHUOB JIESITEIBHOCTH: PEIICHHS MpoOJeM, MOKMCKA, aHAIW3a U
00paboTku uHMOpMaLMK, HEOOXOTUMBIX ISl TPUOOPETEHUS OMbITA MPAKTUYECKOW M UCCIEI0BATENbCKON JEATEeIbHOCTH,
3aHUMaIOIIeH BaXKHOE MECTO B ITO3HAHUU XMMMU.

B npakTuke npenomaBaHus XMMUHM Kak Ha YPOBHE OCHOBHOTO O0ITIero 00pa3oBaHusl, TAK U HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus, TPU OMPEACICHUU COACPKATEIHLHOM XapaKTePUCTUKHU IIeJIed W3y4YeHUs TMpeaMeTa HaIpaBICHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAIUIIMOHHO TMpU3HAETCA (OPMUPOBAHHME OCHOB XMMHUYECKOM HAyKH Kak 00J1acTu
COBPEMEHHOT'0 €CTECTBO3HAHMUS, TPAKTUUECKOMN JIEATEIbHOCTU YeJIOBEKa U KaK OJHOTO W3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
C MeToIM4YeCcKO TOUKHU 3pEHHS TAKOU MOJAXO0/I K ONPEAESICHUIO 1IeJIel U3yUeHUs MPEeIMETA SIBISETCS BIIOJIHE ONPaBIAHHBIM.



CoryiacHO JaHHOUM TOYKE 3pEHUs IIABHBIMH LEISIMHU WM3Y4YEHUs Npeamera «Xumus» Ha 0azoBom ypoBHe (10 —11 ki)
SABJISIFOTCSL:

e (opMHpOBaHHE CUCTEMBl XUMHUUECKUX 3HAaHUHN KaK BaKHEHIIIEH COCTABIISAIONIEH €CTECTBEHHO-HAYYHON KapTUHbBI MHPA,
B OCHOBE KOTOPOM JIe’KaT KIJIIOUEBbIE MOHATHSI, (yH/IaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUHU, OCBOCHHE SI3bIKA HAYKHU,
YCBOCHHE W TOHUMAaHHE CYIIHOCTH JOCTYIHBIX OO0OOIIEHHWH MHPOBO33PEHUECKOrO XapakTepa, O3HAKOMIIEHHE C
WCTOPHUEH UX Pa3BUTHSI U CTAHOBIICHUS;

e (opmHpoBaHME U pa3BUTUE MPEACTABICHUN O HAyYHBIX METOJaX IO3HAHMS BEHIECTB M XUMHUYECKUX peaklui,
HEOOXOAUMBIX Ui MPUOOPETEHHUs] YMEHU OPUEHTHPOBATHCS B MUPE BEUIECTB U XUMHUYECKUX SIBICHUN, UMEIOLIUX
MECTO B IIPUPO/JIE, B MPAKTUYECKOMN U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHI M CHOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAOMIOACHHUEM M OOBSCHEHUEM XUMHUYECKOIO
AKCIIEPUMEHTA, COOTIOEHUEM MPaBUI 0€30MIaCHOTO 0OpAIICHUS C BEIIIECTBAMH.

Hapsiny ¢ aTuM, conepkaresibHas XapakTEpUCTHKA LIeJIel U 3a1a4 U3Y4YEeHUS PEMETa B MPOrpaMMe M0 XUMUHU YTOUHEHA
U CKOpPPEKTHpOBaHa B COOTBETCTBUHM C HOBBIMH IMPHOPUTETaAMU B CHUCTEME cpeaHero ooOuiero oodpaszoBaHusi. CeronHs B
NpenojaBaHUM XUMUHM B OOJbLIEH CTENEHH OTAAETCS MPENNOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsS OOydeHMs,
OpPUEHTHUPOBAHHOW HA MOJATrOTOBKY BBITYCKHHKA 00IIe00pa30BaTEIbHON OpraHU3aluy, BIaJCIOIIEro He HAOOpOM 3HAHUH, a
(GYHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHUSMHU aKTHBHOTO TOJyYeHUsS 3HAHUN M MPUMEHEHHS UX B
peaNIbHOM JKU3HHU I PEIICHUs IPAaKTHUECKUX 3a1a4.

B cBsi3u ¢ 3TUM Npu U3yUYeHUH NpeaAMeTa « XUMHUS» TOMUHHUPYIOIIEee 3HaYeHUE MPUOOPETAIOT TaKKe 1IeJIM U 33/1a4H, Kak:

aganTaius oOy4armmXxcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPa, (GOPMUPOBAHUE UHTEIUIEKTYAJIbHO Pa3BUTOMN
JUYHOCTH, TOTOBOM K CamMOOOpa3OBaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY HPUHSATHUIO TPAMOTHBIX pEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dbopMupoBaHHEe y 00yJarOIUXCs KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMI), UMEIOLUIUX YHUBEPCAIbHOE 3HAUCHHE
JUTSL Pa3NIMYHBIX BUOB JESITEIILHOCTHU: PEIICHUs MPpoOJeM, TIoUcKa, aHaim3a u 00padoTku nHGOpMAIHK, HEOOXOAUMBIX JIJIS
NpUOOpETEHUs ONbITa ACSITEIIbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B O3HAHUM XMMUH, a TAKXKe JUIsl OLEHKH C TO3ULIUN
HKOJIOTMYECKOI 0€30MacCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XMMUUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO

cpeny;



pa3BUTHEC MTO3HABATEIILHBIX HHTEPECOB, MHTE/UICKTYaJbHBIX U TBOPUYCCKUX CITOCOOHOCTEH 00YUaroOIUXCs: CIIOCOOHOCTH
CaMOCTOSATEIIbHO MPHUOOPETaTh HOBBIC 3HAHUS IO XMMHHU B COOTBETCTBUU C JKM3HCHHBIMH IOTPEOHOCTSMH, HCIIOJIB30BATh
COBpPEMEHHBIC HMH(POPMAIMOHHBIC TEXHOJIOTHH I TMMOWCKAa W aHaiu3a ydeOHOW W HAyYHO-TIOMYJSIPHOW WH(OpMAIHH
XUMHUYECKOTO COJICP KaHUS;

dbopMHUpOBaHNE W PA3BUTHE Yy OOYYAOIIMXCS ACCOIMATHBHOTO W JIOTMYECKOTO MBINIJICHUS, HaOII0AaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, IPU IUIAHUPOBAHUM W IIPOBEIACHUU
XUMHUYECKOTO AKCIICPUMEHTA;

BOCITUTaHWE y 00yJaronuxcs yoexx IEHHOCTH B TYMAaHUCTHYECKOW HAMMPABICHHOCTH XUMHUH, €€ BAXHOW POJIA B PEIICHUH
TII00QNBHBIX TMPOOJIEM PalMOHATBHOTO TPHUPOONOIL30BAHMS, IOMOJHEHUS JHEPTETHYCCKUX PECYPCOB M COXpaHEHUS
MIPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJAMMOCTH OEpEeXKHOTO OTHOIICHHUS K MPUPOJIC W CBOEMY 3J0POBBIO, a TaKKe
MIPUOOPETEHUS OIBITA UCIIOJIH30BAHMS MMOJYUYCHHBIX 3HAHUM VIS IPUHATHUS TPAMOTHBIX PEIICHUN B CUTYAIIUSAX, CBSI3aHHBIX C
XUMHUYECKUMU SIBJICHUSIMH.

B yueOHOM miane cpemHero o0miero oopa3oBaHus npeaMer «XuMus» 0a30BOro YpOBHSI BXOJHT B COCTaB MPEAMETHON
obnactu «EctecTBeHHO-HAYYHBIC MPEIMETHI».

OO6111e€ YMCII0 YacoB, OTBEIEHHBIX JIJISl U3YUCHUS] XUMHH, Ha 0a30BOM YPOBHE CPEIHET0 00I11ero o0pa3oBaHusi, COCTaBIsET
68 yacos: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hezento).

COIAEPKXAHUE OBYUYEHUA

10 KUIACC
OPTTAHNYECKASA XUMUA

Teopernueckue 0CHOBBI OPraHNYeCKONM XUMHHU

[Ipenmer oprannyeckoi XuMHUK: €€ BOSBHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B MOJIYYEHHH HOBBIX BEIIECTB U MaTEPHUAIOB.
Teopus ctpoenus opranumdeckux coeauHeHuit A. M. BbytnepoBa, €€ ocHOBHbIe mojoxxkeHHs. CTPYKTypHbIE (POPMYIIbI
OpPraHUYEeCKUX BewecTB. ['omonorus, nsomepus. XUMUYECKas CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPATHBIC
CBA3U.



[IpeacraBinenre o KkiIaccupUKalMU OpraHWYECKUX BemiecTB. HoMeHkiaTypa OpraHuyecKuX COEIUHEHUN
(cuctemaTuyeckasi) M TpPUBHAJIbHBIC HA3BaHUS BAKHEHIIINX MPEACTABUTENEH KIACCOB OPTaHUYECKHUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJIbl M3YyYEHHsS] BEIIECTB UM HMX NPEBpallCHUN: O3HAKOMJIEHHE C 00pa3liaMu OpraHUYECKHUX
BEIIECTB M MaTepHalaMd Ha HUX OCHOBE, MOJICTMPOBAHHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U OINMUCAHUE
JEMOHCTPAIMOHHBIX OMNBITOB MO MPEBPAILICHUI0 OPraHUYECKUX BEUIECTB NMpPU HarpeBaHuM (TUlaBieHUE, OOyTIIMBaHUE U
rOpeHHe).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psAsl. MeTaH U 3TaH — NpOCTEHIIne MPEACTABUTENN aTKAaHOB: (PU3UYECKUE
Y XMMUYECKHE CBOMCTBA (PEaKIUU 3aMEIEHUSI U TOPEHUS ), HAXO0XKICHUE B IIPUPO/JIC, TOTYyUYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Psifl. DTUIEH W MPONWICH — MPOCTEUIINE MPEACTABUTEIN AIIKCHOB:
du3nUeckue W XUMHUYECKHE CBOWCTBA (peaklUuMu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpaTallMM, OKUCICHUS U
MOJIMMEPHU3AITUH ), TOTyYECHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u MertunOyragueH-1,3: cTpoeHHe, BaKHEWIIME XUMHUYECKHE CBOMCTBA (peakius
noaumepusaiun). [loydeHrne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKHM psia. AUETUIIEH — MPOCTEHIINI PEACTaBUTENb AJTKUHOB:
COCTaB, CTpoeHUE, GU3UYECKUE U XUMUYECKHE CBOMCTBA (PEaKIuu THAPUPOBAHUS, TAIIOTEHUPOBAHUS, THIpATALIUH, TOPEHUS),
MOJIyY€HUE U IPUMEHEHHUE.

Apensl. beHson: cocta, cTpoeHue, GU3NUECKUe U XMMHUYECKUE CBOMCTBA (PEaKlUuy TaIOTeHUPOBAHUS U HUTPOBAHKA),
MOJIyYeHUE U IpUMeHeHUe. Toayon: cocmas, cmpoenue, gusuyeckue u Xumuieckue coUCmaa (peaxyuu 2an02eHupo8anusl u
HUMpOBAHUsl), NoayuyeHue u npumeHeHue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBs3b MEXIYy YIJIEBOJOPOAAMH,
MPUHAJICKAIUMHA K Pa3IUYHBIM KIJIACCaM.

[IpupoaHbie UCTOYHHUKYN YTIEBOAOPOIOB. [Ipupoansiii Ta3 u nmomyTHbIe HedTIHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Crioco6b1 mepepaboTku HepTH: MeperoHka, KPeKUHT (TEPMUUYECKHM, KaTaTuTHYecKuii), muposiu3. [IpoaykTel nmepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroJib U MPOAYKTHI €T0 NepepadoTKHy.



DKCrepuMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEILIECTB U UX MPEBpAIlCHU: 03HAKOMJIEHHE C 00pa3aMu IJ1acTMacc, KayqyKoB
U pe3uHbl, KoyeKkinu «HedTb» u «YTo1b», MoIeTMpoBaHNE MOJIEKYIT YTIEBOAOPOI0B U rajJoreHONPOU3BOIHBIX, TPOBEICHUE
IPaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérurlie 3amaun.

Bobluncienus no ypaBHeHMIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOAYKTA
PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamue oprannueckue coe{uHeH st

[IpenenvHble OTHOATOMHBIEC CIIUPTHI. METaHOJ M ATAHOMI: CTpOeHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (PEakinu C
aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJAOPOAaMH, TOPEHUE), MpUMEHEHHEe. Bo1opoiHbIEe CBSI3M MEXKIY MOJIEKYJIaMHU CIUPTOB.
JlelicTBHE METaHOJIa U 3TAaHOJIAa HA OPTAHU3M YEJIOBEKA.

MHOroaTOMHBIE CIHUPTHI. DTWICHIJIMKOIb U TIUIEPUH: CTpoeHue, (U3MYECKHe U XHUMHYECKHE CBOMCTBa
(B3auMoOJIeHCTBUE CO MIETOYHBIMU METAJJIaMH, KAUYECTBEHHAsI PEaKIMs Ha MHOTOATOMHbIE CIUPTHI). [leficTBUe HA OpraHu3M
yenoBeka. [[puMeHeHue riuieprHa u STUJICHTJIUKOJIS.

deHoJt: CTpoeHne MOJIEKYJIbI, GU3NUECKUE U XUMUYeCcKre cBoicTBa. TokcuuHocTh eHomna. [Ipumenenue denomna.

Anpaerunbl U xkemouwvl. GopMallbETH, alleTaNbICTHA: CTPOCHHE, (U3MUYECKHE U XMMHUYECKHE CBOWCTBA (peakiuu
OKHUCJICHUS] M1 BOCCTAHOBIICHHUS, KAUECTBEHHBIC PEAKIINN ), TIOJyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpEebHBIE KapOOHOBBIE KUCIOTHI. MypaBbMHAs U YKCYCHasi KHCJIOTBHI: CTpOCHHE, (DU3UUYECKUE U
XUMHUYECKHUE CBOMCTBa (CBOMCTBa, oOIIMe ISl Kjacca KHUCIIOT, Peakius STepu(UKAIHK), MOJIyYeHHE U MPUMEHEHHE.
CreapuHOBasi U OJIEMHOBASI KUCJIOTHI KaK MPEICTABUTETU BBICIINX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICHTUX KaPOOHOBBIX

KHCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxuble 2GUpbl KaK MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. ['maposn3 cioxkHbIX 3¢upoB. Kupbl. ['Mapoau3 Kupos.
IIpumenenue xxupoB. buosiornyeckas posb JKUPOB.

VYrieBobl: cocTaB, Kiaccuukaius yriieBoIoB (MOHO-, M- U MOJaUcaxapusl). [r0k03a — mpoCcTerImii MOHOCaXapuuI:
OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MUECKHE W XUMUYECKHE CBOMCTBa (B3ammojeictBue ¢ ruapokcuaoM menu(ll),
OKHCJICHME aMMHUA4YHbIM pacTBopoM okcuma cepedpa(l), BoccraHoBIEeHHE, OPOKEHHE TIIOKO3bI), HAXOXKIACHUE B MPHUPOJE,
npuMeHeHue, ononorudeckas poiib. @orocuuTe3. OpykTO3a Kak U30MEP TITFOKO3HI.



Kpaxman u nemntono3a kak npupoaHbie noJumepbl. CTpoeHUE KpaxMalia U HeJUTroi03bl. OU3NYECKUE U XUMUYECKHE
CBOMCTBa Kpaxmaina (TUAPOJIN3, KAYECTBEHHAs PEAKIIUsI C HOJOM).

DOKCNepUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W WX NPEBPAIICHUN: TPOBEICHHE, HAOIIONCHWE W ONMUCAHUE
JEMOHCTPAIUOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUYECTBEHHBIC PEAKIUH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE HTaHOJA
okcusioM meau(1l)), MHOroaTOMHBIX CHUPTOB (B3auMO/IeicTBUE ruiepuHa ¢ ruapokcuaom meau(Il)), anpuerunoB (OkuciaeHue
aMMuayHbIM pactBopoM okcuna cepedpa(l) u rumpoxcugom menu(ll), B3aumonelicTBue kpaxmajnaa ¢ MOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrie 3agaun.

Boluucienus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WM MIPOIYKTa
PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUH).

A30TCco/iepKalllie OpraHUYEeCKUE COCTUHCHMUS.

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHndeckue coearuHeHus. duznueckne U XMMUYECKUE CBOMCTBA AMUHOKUCIIOT (Ha
npuMepe ruiuHa). buosornueckoe 3HaUeHUE aMUHOKUCIIOT. [lenTuapl.

benku xak npupoHbIe BRICOKOMOJEKYJISIPHbIE coenuHenus. [lepBuyunasi, BropuuHas U TPETHUUHAS CTPYKTypa OENKOB.
XVMHUUYECKHE CBOMCTBA OCJIKOB: TUIPOIIU3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKIIUU Ha OCIKU.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUCHHS BEILIECTB U WX MpeBpalleHui: HaOMI0ACHUE U OMUMCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIus OCIKOB NIPU HarpeBaHUU, IBETHHIE PEAKIIUU OCIIKOB.

BroicokoMosIeKyJISApHBIE COeIMHEHUS

OCHOBHBIC TIOHSITUS XMMHUHU BBICOKOMOJICKYJISIPHBIX COEIWHEHHUI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEICHBb
MOJIMMEPU3AIuU, CPEIHssT MOJIEKyJsipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3AIIUS U TOJIMKOHICHCALIHS.

OKCNepUMEHTAIbHBIE METOJbI M3YYCHHS BEIIECTB M WX MPEBpAICHUIN: O3HAKOMJICHHE C 0Opas3llaMu MPUPOJIHBIX H
HMCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayuyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpenMeTHBIX CBSI3€H MpU HM3YYEHMU opraHuyecko xumuu B 10 Kiiacce OCYyIIECTBISETCS dYepe3
MCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSITHUN, TaK M MOHATUHN, SBISIOMIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyUYHOI'0 LIUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE IOHATHUSA: SBJICHHE, HAyuyHbIM (DaKkT, rUMoTe3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3,
KJaccupuKanus, NIepuoAnYHOCTb, HAOII0ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®dusuka: MaTepus, YHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SJHEPIeTUYECKUN YPOBEHb, BEUIECTBO, TEJIO, 0OBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUUYHUHBI U €AMHUIIBI X U3MEPEHMUS.

buonorus: knerka, opranusM, 6uochepa, oOMeH BeIIeCTB B Opranu3mMe, GOTOCUHTE3, OMOJIOTUUECKH AaKTHBHBIE BEIIECTBA
(Oenku, yraeBobl, KUPbl, HPEPMEHTHI).

['eorpadusi: MuHEpasbl, TOpPHbIE IOPO/Ibl, IOJIE3HbIE HCKONIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus: mUIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHATBLHOTO TMHWTAHUS, MOIOIINE CPEACTBA, JIGKAPCTBEHHBIE U
KOCMETHYECKHE MperapaThl, MaTepraibl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMUM

Xumuyeckuit memMeHT. ATom. Spo atoma, U30TOMBL. DJIEKTPOHHAsE 000JI04YKa. DHEPreTUUeCKUe YPOBHU, MOIYPOBHHU.
AToMHBIE opOuTanu, s-, P-, d- smeMeHnThl. OCOOCHHOCTH PACIpPEICICHUS IJICKTPOHOB 1O OpOUTAISIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(UTYypaIHs aTOMOB.

ITepuonuueckuii 3axoH u [lepuoanueckas cucteMa xumudeckux 3yemMeHToB [I. 1. MenneneeBa. CBsi3b IEpUOIUIECKOTO
3akoHa U lleprognyeckon CUCTEeMbl XUMHUUYECKUX 351eMeHTOB []. V1. MenaeneeBa ¢ COBpEMEHHOU TEOPHUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHU S CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPYIIam
Y neproiaM. 3HaYE€HHE IEPUOJUYECKOTO 3aKOHA B Pa3BUTHUN HAYKHU.



Ctpoenue BemecTBa. XUMHUECKasi CBs3b. BUbl XUMHUECKOW CBSI3M (KOBaJEHTHAs! HEMOJISIpHAS M TMOJISIpHAs, MOHHAS,
MeTajinyeckas). MexaHu3mbl 00pa3oBaHUsS KOBAJCHTHOM XHWMHUYECKOW CBSI3M (OOMEHHBIM W JOHOPHO-aKLENTOPHBIN).
Bonoponnas cBsi3b. BaieHTHOCTE. DneKTpooTpUaTeIbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KaTHOHBI U aHUOHBI.

BemectBa MOJNEKYJNISPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS. 3aKOH TIIOCTOSHCTBA COCTaBa BELIECTBA. [HIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT THIA KPUCTAIMYECKON PEIETKH.

IToHATHE O AUCHIEpCHBIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPLI. MaccoBas 10J1s1 BELECTBA B PaCTBOPE.

Knaccudukanusa Heoprannyeckux coeauHeHuil. HoMeHkimatypa HeopraHmueckux BellecTB. ['eHeTnueckas CBA3b
HEOPTaHUYECKHUX BEIIECTB, IPUHALIEKAIIMNX K PA3TUYHBIM KJIACCAM.

Xumnyeckas peakuus. Knaccuduxanuss XuMHUYECKMX peaklMid B HEOPTaHMYECKOW M OPraHMYecKOW XMMHHU. 3aKOH
COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U NIPEBPALLECHUS SJHEPTUU P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT paziu4HbIX (akTopoB. OOpaTHMble peakUh. XUMHUYECKOE PaBHOBECHE.
@akTopbl, BIUSIOLUIUE HA COCTOSHUE XUMUYeCcKOro paBHoBecus. [Ipunnur Jle [larense.

Onextponutryeckas nuccouuanusa. CuiibHble U ciialdble 3JeKTponnThl. Cpena BOJHBIX PacTBOPOB BEILECTB: KHUCIHas,
HEWUTpaJIbHAsI, IEIOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKcnepruMeHTAIbHbIE METO/IbI U3YUYEHUS BEIIECTB U UX MPEBpaIleHUi: feMoHcTpanus tTadnul «llepuoanyeckas cucrtema
xuMuueckux aemeHtoB [[. Y. MenneneeBa», uzydeHue mojefied KPUCTAJUIMYECKUX PEHIETOK, HAOMIOJICHUE U ONMUCAHUE
JE€MOHCTPALIMOHHBIX M JAOOPATOPHBIX ONBITOB (pa3joKEHUE MEPOKCHAA BOAOPOJAa B TNPUCYTCTBHM KaTajlu3aTopa,
OTIpe/ieNIeHUE CPe/ibl PACTBOPOB BEIIECTB C MOMOILBIO YHUBEPCAILHOTO HHIMKATOPA, PEaKIMU HOHHOTO 0OMEHA), POBEICHNE
MpaKTHUECKON paboThl « BiusiHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIIum».

PacuéTnrble 3agaun.

PacuéTel 0 ypaBHEHUSAM XHUMHUYECKHX PEAKIIMI, B TOM YHCIIE€ TEPMOXUMHUYECKHE PACUETHI, pACYETHI C UCIOJIb30BAHUEM
MTOHATHS «MAacCOBas JI0JS BELIECTBAY.

Heoprannyeckasi xummust



Hemeranner. [lonoxenne HemerammioB B Ilepumoauueckor cucreme xuMudeckux sneMeHToB [[. M. MennpeneeBa u
OCOOCHHOCTH CTpOEHUsI aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMEpPE KHUCIOpOa,
cepsl, hocdopa u yraeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEHITUX HEMETAJUIOB (TajloTEHOB, cepbl, a3zoTa, docdopa, yriepojia U KpeMHHUS) U HX
COeIMHEHU (OKCHUI0B, KUCTIOPOICOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU).

[IpuMeHeHnEe BaKHENIITUX HEMETAJIOB U KX COCIMHCHUM.

Mertamisl. [Tonoxxenue metamioB B [lepuoanueckoil cucreme xumuaeckux 3nemeHToB /1. . MenaeneeBa. OcoGeHHOCTH
CTPOCHHSI DJICKTPOHHBIX 000J0YeK aTOMOB MeTaioB. OOmme ¢usndyeckue cBoiicTBa MeTaioB. CIlaBbl METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAMPSIKEHU METaJJIOB.

XHUMHUYECKHE CBOMCTBA BKHEUIIMX META/UIOB (HATpUM, Kalul, KaJbIMi, MarHui, aJlOMUHUN, ITUHK, XpOM, JKEJIe30,
Me€Jlb) U UX COCAMHEHUM.

OO61ue crocoObl MOJIyYeHUs METAIIOB. [[puMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCNepUMEHTaIbHbIC METOJIbl M3YUCHMS BEIIECTB M MX MPEBpAILCHUN: W3yUYeHUE KOJJIEKIMU «MeTauibl U CIIaBbD»,
00pa3IoB HEMETAJIJIOB, PEIICHUE IKCTIEPUMEHTATBLHBIX 3a/1a4, HAOIIOIEHHUE U ONUCAHUE IEMOHCTPALIMOHHBIX U JTA00PATOPHBIX
ONBITOB (B3aMMOJEHCTBHE THAPOKCH]IA ATFOMUHUS C PAaCTBOpPaAMU KUCJIOT M IEJI0Yei, KaYeCTBEHHbIC PEAKIIMU Ha KATHUOHBI
METaJLIOB).

PacuétHbie 3amaun.

Pacuétel Macchl BeriecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMA, KOJMUECTBA BEIIECTBA) MPOJYKTOB PEAKIIUH, €CIM OJHO W3
BEIIECTB UMEET IMTPUMECH.

XHMHS 4 JKU3Hb

Ponp xuMum B 0oOecCleUeHMHM HKOJOTUYECKOM, DPHEPreTHUYECKOM M MHUIIEBOM 0€30MacHOCTH, Pa3BUTUU MEIUIIMHBI.
[ToHsiTHE 0 HAYYHBIX METOAAX NTO3HAHUS BELIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenus 06 00X HAYYHBIX MPUHITUATIAX MPOMBIIIJIEHHOTO MOTYYEHUS BAXKHEHTIITNX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MATEPUAIOB: BAXKHEHIINME CTPOUTENIBHBIE MAT€pUANIbl, KOHCTPYKIIMOHHBIE MaTepHabl,
KpPacKH, CTEKJIO, KepaMHUKa, MaTepHUaJIbl [Tl DJICKTPOHUKU, HAHOMATEpUAJIbl, OpPraHUYECKUE U MUHEPAJIbHBIC YI00pEHUS.



XuMHUsT U 370pOBbE UYEJIOBEKA: IIpaBUJia HCIOJb30BAaHUS JICKAPCTBEHHBIX MpEMnapaToB, MpaBuja OE30MMacHOro
UCIIOJIb30BaHUs MPErapaToB OLITOBOM XMMHUHU B MIOBCETHEBHOM KU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzaniust MeXIpEMETHBIX CBSI3€H NP M3YYEeHUU OOIIeHd M HeopraHuueckor Xxumuu B 11 Kjacce oCyIecTBIsIETCS
Yyepes3 UCI0JIb30BaHKE KaK OOIUX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK U MTOHATHH, IBJISIONTUXCS CUCTEMHBIMU JIJIS OTJICITbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHbIM (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIu3, CUHTE3, Kiaccuukarus,
MEePUOANYHOCTh, HAOJIIOJEHUE, SKCIIEPUMEHT, MOACIUPOBaHUE, U3MEPECHUE, SIBJICHUE.

®dusuKa: mMaTepus, SHEPrus, mMacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOM, PAAUOAKTUBHOCTbH, MOJICKYIA,
AHEPIreTUYCCKUIN YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BeIleCcTBa, (PU3NUECKHUE BEIMUMHBI U CAMHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, sKocucTema, Omocdepa, MaKpo- M MHKPOIJIEMEHThI, BUTAMHHBI, OOMEH BEIIECTB B
OpTraHu3Me.

I'eorpadus: MuHepasbl, TOpHBIC TTOPO/IbI, TTOJIC3HBIC HCKOITAEMbIE, TOILJIUBO, PECYPCHI.

TexHoJorHusl: XUMHYECKAas MPOMBINUICHHOCTh, METAJUIYPrusi, IPOU3BOJACTBO CTPOUTEIBHBIX  MAaTEPUAJIOB,
CEJILCKOXO3SIMCTBEHHOE TTPOU3BOJICTBO, MUINEBAsI MPOMBIIUICHHOCTD, (papMalrieBTHUecKas MpOMbBIIIIIEHHOCTh, TPOU3BOICTBO
KOCMETUYECKUX  MPENapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX  MAaTE€pHUAJIOB, JJEKTPOHHAS  MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEBI 11O XUMHNHN HA BA30BOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOYYAIOIIMMHCS MPOrpaMM CpPEIHEro OOIIero
oOpa3zoBaHusl (JMYHOCTHBIM, METANPEAMETHBIM U TMpeAMETHbIM). HayuHo-meToauyeckoil OCHOBOM nJisi pa3paboTKH



IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUSI MPOTPaAMM CpEIHEro oOmiero oOpa3oBaHMs SIBISETCS CUCTEMHO-AESITEIbHOCTHBIM
MOJIXO/I.

B cooTBeTCTBHM C CUCTEMHO-AESITEIBHOCTHBIM MOAXOJA0OM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI IIpeIMeTa
«XuMus» Ha ypOBHE CpeIHEro o01ero o0pa3oBaHusl BbIJEICHBI CIIETYIONINE COCTABIISIIONINE:

OCO3HaHWE OOYYAlOIMIMMHCS POCCHUHCKOM Tpa)XKIaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSATEIIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJM4Khe MOTUBALUU K OOYUYEHHUIO;

L[E€JICHAIPABJICHHOE Pa3BUTHUE BHYTPEHHHUX YOEXKICHHIM JTUYHOCTM HAa OCHOBE KJIOYEBBIX LEHHOCTEH W MCTOPUUYECKUX
TpaauLil 6a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBAThCS B CBOEH JESITEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, IPUCYIIUMH LIETOCTHOW CUCTEME XMMUYECKOT0 00pa30BaHMUS;

HaJM4Ke MPaBOCO3HAHUS KOJIOTMUECKOU KyIbTYPhl U CHOCOOHOCTH CTaBUTh €U U CTPOUTD )KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUsD IOCTUTalOTCS B €IWHCTBE Y4YEOHOW W BOCHUTATEIbHOU
NEATEIbBHOCTH B COOTBETCTBHUM C T'YMAaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, IYyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH U
ujeaqaMi POCCUMCKOTO TPa)KJAHCKOTO OOIIEeCTBa, MPUHATBIMU B OOIIECTBE HOpPMaMU M TpaBUJIaMH TOBEJCHUS,
CIIOCOOCTBYIOLIMMU MTPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUS TUYHOCTU O0YyHarOIIUXCSl.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA TpeIMeTa «XUMUS» OTPAKAIOT CHOPMUPOBAHHOCTH OIBITA MMO3HABATEIHHOU H
MPAKTUYECKON AESITEeIbHOCTH 00yUaIoIUXCs 110 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUA:

OCO3HaHUs OOYYAOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS O COLIMAIBHBIX HOPMaX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM MAESITENBHOCTU MPHU CO3JAHUU YUEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENIbHBIX 3aJ1a4, BBIIIOJTHEHUN XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M TPUHUMATh MOTUBBI, HAMEPEHHU S, JIOTUKY ¥ apTYMEHTHI APYTHUX MPU aHATN3€ PA3INYHBIX BUIOB
y4eOHOM eI TEbHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHUS



[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACIIEAHIO OTEYECTBEHHON XUMUH;

yBaKEHUSI K IMPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHUS] XUMHH, OCO3HAHHUS TOTO, UTO
JOCTHKEHHSI HaAyKU €CTh Pe3yNbTaT JJINTEIbHBIX HAOMIOACHUN, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TTOCTOSIHHOTO
Tpy/Zla y4E€HBIX U MMPAKTUKOB,;

MHTEpeca 1 Mo3HaBaTEIbHBIX MOTUBOB B MIOJIYYEHHUH U MOCIEAYIOIIEM aHaau3e HHGOPMAILIMH O MEPEAOBBIX TOCTHKEHHIX
COBPEMEHHOW OTECYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBA3aHHbIC C XUMUYECKUMU SBJICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE U OCTYIIKM CBOMX TOBAPUILEH € MO3ULMIA HPAaBCTBEHHBIX U IIPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBUM 3TUX IMOCTYIIKOB;

4) popMHUPOBAHUSI KYJIbTYPbI 37I0POBbSI:

MOHMMAaHHUS IIEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a »KM3HHU, HEOOXOJWMOCTH OTBETCTBEHHOT'O OTHOLICHHS K
COOCTBEHHOMY (hM3HUUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

coONI0/IeHNs TpaBuil 0O€30MacHOTrO OOpallleHHus C BellecTBaMU B OBITY, MOBCEIHEBHOW >XU3HU M B TPYIOBOMU
JeSITeIbHOCTH;

MOHWMAaHUS [ICHHOCTH MPaBUJI MHANBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30TIaCHOTO MOBEACHUS B CUTYAIUSX, YTPOXKAIOIINX
3JI0POBBIO U )KU3HU JIHOJIEH;

OCO3HaHUS TIOCJICACTBUN M HEMPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS ATKOTOJIsI, HAPKOTHKOB, KYpEHHs);

5) TpyA0BOTr0 BOCTIMTAHUS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEIOBAaTENbCKOM  JIEATENIbHOCTH, OOIIECTBEHHO IMOJIE3HOH,
TBOPUYECKOH M IPYTHX BUIAX ACSATCIbHOCTH;

YCTaHOBKHM Ha aKTMBHOE Y4acTHE B PEIICHWW MPAKTUYSCKUX 3a7[ad COLMATbHON HAINPaBICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY U3YUEHHIO ITpodeccuil pa3muyHoro pojaa, B TOM YKCIIe Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX
3HAHWUU 110 XUMUH;

YBAXKEHUS K TPYLY, JIIOISIM TPyAa U pe3ybTaTaM TPYIOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHIYyaJIbHOM TpaeKTOpuu oOpazoBaHus, Oyayiien mpodeccun u peanusaiuu
COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUU, HUHTEPECOB U MOTPEOHOCTEM
00II1eCTBa;

6) 3K0JIOrH4ecKoro BOCIIATAHMA:

AKOJIOTHYECKH 11€7IeCO00Pa3HOr0 OTHOIICHUSI K MPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS )KU3HU Ha 3eMJIE;

MOHUMAaHUs TI00aTBFHOTO XapaKkTepa SKOJOTUYECKUX MPOOJIeM, BIMUSHUS SKOHOMUYECKUX IMPOIIECCOB HA COCTOSHUE
IIPUPOJHON U COLIMATIBHOU CPEIb;

OCO3HaHUS HEOOXOJMMOCTH WCIOJb30BaHUS JOCTHMIXKEHUW XHMHUHM JJiIsi PEIICHHUs BOIPOCOB PallMOHAIBHOTO
[IPUPOIOIIOIIB30BAHNS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NMPUHOCAIIMX BpEH OKPYKAKOWIEH MNPUPOJHOW Cpele, YMEHHs NPOTHO3UPOBATH
He0IaronpusITHbIC YKOJIOTHYECKUE TTOCIIECTBUS MPEATPUHIMAEMBIX JEHCTBUN U TPENOTBpAIIaTh UX;

HAJIMYMS Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHHS, 3KOJOTMYECKON KYJIbTYpPhI, ONbITA AECSATEIBHOCTH SKOJOTMYECKOMN
HANpaBJICHHOCTH, YMEHUSA PYKOBOJCTBOBATHCA MMM B MO3HABATEIbHONW, KOMMYHMKATUBHOM W COLMAJIBbHOW IPAKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSITH HICOJIOTHU XeMo(poouu;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U OOIIECTBEHHOMN
MPaKTUKH;

MOHUMAaHUS CHeU(UKN XUMUU KaK HAyKH, 0CO3HAHUA € poiH B (GOPMUPOBAHUY PAITMOHAIBHOTO HAYYHOTO MBITIUICHUS,
CO3/IaHUH IIEJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPOJILI U YEJIOBEKA, B IO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUsI MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAUMMOCTH XUMUHU JJIsI COBPEMEHHOM [IUBUIIM3AIMHU: B €€ TYMaHUCTUUECKON HAIIPaBJIEHHOCTH
Y BOXXHOM POJIM B CO3/JaHUM HOBOM 0a3bl MaTEpPUATbHON KyJIbTYpPbl, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMUUBOTO Pa3BUTHS



YeJI0BEYECTBA — CHIPHEBON, YHEPT€TUUECKO, MUILIEBON U SKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEAHUIIUHBL, 00eCIIeUeHUH
YCJIOBUH YCIEIIHOTO TPYAA U KOJOTHYECKH KOM(DOPTHON )KU3HU KaXI0TO YIeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTU: TOHHMMAHHUSI CYIIHOCTH METOJOB TO3HAHUSA, HCIONb3yeMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IMOJydaeMble 3HAHUS NJIs aHaldn3a U OOBSICHEHUS SIBJICHHUM OKPYXKAIOIIEro MHpa U
MPOUCXOSAIINX B HEM U3MEHEHUI, YMEHUS JleaTh 00OCHOBAHHBIE 3aK/IIOUEHUSI HA OCHOBE Hay4HBIX ()aKTOB U MMEIOIIMXCS
JaHHBIX C LENbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS JUISl PELICHUs MPOOJIEM B pEalbHbIX KU3HEHHBIX
CUTYAaIHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO U caMO00pa30BaHUIO, K AKTUBHOMY TOJYyYEHHUIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IMYHbIX chepax npodecCHOHaTbHOMN NeTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIC PE3yIbTaThl OCBOCHHUS y4EeOHOTO NpenMeTa «XWMHS» Ha YpOBHE CpeaHero oOmiero oopa3oBaHUs
BKJTIOYAIOT:

3HAUYMUMBbIE 17151 OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIONTUXCS MEKIUCIUTIITHHAPHBIC (MEXIPEIMETHBIC) 00IIIeHayYHbIC
MOHSTHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOM KApTUHBI MHpa MU CHEIU(UKY METOJIOB TO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dHEPTHs, SBJICHHUE, MPOIECC, CHCTeMa, HAYYHBIM (haKT, MPUHIINI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEIOBaHNE, HAOIOICHNEe, N3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC ydeOHBbIC JeHcTBUS (TIO03HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSITUBHBIC), OOECIICUYHNBAIOIINC
dbopmupoBanre PyHKIIMOHATBHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIUHA 00YJarONTUXCs;

CIIOCOOHOCTh OOYYAIONIUXCS HCIOJIb30BaTh OCBOCHHBIC MEXKIUCIMIUIMHAPHBIC, MHUPOBO33PEHUYECCKUE 3HAHUSA W
YHUBEpCalbHbIe yUeOHbIE IEMCTBUS B TO3HABATEILHON U COLIMAILHOMN MPAKTHKE.

MeranpeaMeTHBIE  pe3yJabTaThl  OTPAXKAIOT  OBJAJCHHE  YHHBEPCAIBHBIMA  YYCOHBIMH  ITO3HABATEIbLHBIMH,
KOMMYHUKATUBHBIMH M PETYJISATUBHBIMU JEHCTBUSIMH.



OBiageHHne yHUBEPCAJIbHBIMHU Y4eOHBIMHI O3HABATEIbHBIMH 1€HCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE AeiiCTBHS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJIU3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACISATh UENU JESTEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU MX JOCTHXKEHHSA, COOTHOCUTH PE3YIbTaThl
JESITEIBHOCTH C TIOCTABJICHHBIMU LEJISIMH;

MCIIOJIb30BaTh MPY OCBOEHUU 3HAHUI MPUEMBI JJOTHUYECKOI'O MBIIIUIEHHS — BBIIEISTh XapaKTepHble IPU3HAKU MOHATUH U
YCTaHaBIMBATh UX B3aUMOCBSI3b, HCTIOIH30BaTh COOTBETCTBYIOIINE OHATHS AJI OOBSICHEHHS OT/ICIbHBIX (DAKTOB U SIBIICHHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPHUH ISl KiTacCU(UKAIINK BEIIECTB U XUMUYECKUX PEaKIUi;

yCTaHaBIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEK/Y U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYXAEHUS (MHAYKTUBHbBIC, JCTyKTUBHBIC, [0 aHAJIOTWUH), BBISBIATH 3aKOHOMEPHOCTU U
IPOTUBOPEUMS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATh BHIBOABI U 3aKIIOYCHHUS;

NPUMEHSTHh B MPOIECCE MO3HAHUS, UCIONb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIC) MOJEIH, TMPeoOpa3OBHIBATH
MOJIeTIbHBIC MIPEICTABICHUS — XUMUUYECKUN 3HAK (CUMBOIT) AJIEMEHTa, XUMHUYEcKast popMysia, ypaBHEHHE XUMHUECKON PEaKIuu
— MpU PEIIeHNU Y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHBIE MOJICIbHbBIE MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 6a30BbIe HCCTET0BATEIbCKIE IEHCTBUS:

BJIa/IETh OCHOBAMH METO/I0B HAYYHOTO MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHIA;

(dbopMyIIMpoBaTh LENU U 33a4u MCCIEA0BaHUS, UCIIOIb30BaTh [TOCTABIEHHBIE U CAMOCTOSITENIbHO CPOPMYIHUPOBAHHBIE
BONPOCHl B KayeCTBE WHCTPYMEHTAa IMO3HAHUS M OCHOBBI Ui ()OPMHUPOBAHMS THIOTE3bl IO TMPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHU;

BJIQ/IETh HABBIKAMU CAMOCTOSATEIHLHOTO TUTAHUPOBAHMSI U TIPOBEACHHS YICHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh
yMeHUs1 HaOI0IaTh 32 XOJIOM IPOIIecca, CAaMOCTOSATEILHO MPOrHO3UPOBATH €r0 Pe3ysbTaT, (POPMYIHPOBATH 000OIIEHUS U

BBIBOJIBI OTHOCHTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICOBAHMS, COCTABIIATH OOOCHOBAHHBIM OTYET O MpOACIaHHOU
pabore;



npuoOpeTaTh ONBIT YYEHUYECKON MCCIEA0BATEIbCKOM W MPOEKTHOW MAESITENBbHOCTH, MNPOSBIATH CIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHMS NPAKTUYECKUX 3a7ad, NMPUMEHEHHIO Pa3IMYHBIX METOOB
MO3HAHUS.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX HH(OPMALINY (HAyYHO-TIOMYJISIpHAS JINTEPATYPa XUMUUYECKOTO COAECPKAHMS,
CIpaBOYHbIE MMOCOOUS, pecypchl MHTepHeTa), aHaau3upoBaTh MH(MOPMAIMIO Pa3IMYHBIX BUAOB M (OPM MpPEICTABICHUS,
KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEIPOTUBOPEUYNUBOCTH;

(dhopMyIHpoBaTh 3apPOChl U MPUMEHATh Pa3IUYHBIE METOJbI MIPU MOUCKE U 0TOOpe MH(pOpMalUh, HEOOXOAUMOMN ISt
BBIIIOJIHEHHSI YYEOHBIX 337]a4 ONPEAEIEHHOTO TUTIA;

NpuoOpeTaTh ONBIT HKCIOJb30BaHUS WH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHA W Pa3IUYHBIX MOHCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAbHYIO (GOopMy MpeacTaBieHUuss HMH(popMauuu (cXembl, Trpapuku, Auarpammbl,
TaOJINLbI, PUCYHKHU U IpYyTHUE);

WCIIOJIb30BaTh HAYYHBIM $3bIK B KA4yECTBE CPEICTBA MNpU padoTe ¢ XUMHUYECKOW UWH(pOpMalMeil: NpUMEHSThH
MeXIpeaMeTHbIE ((PU3HUEeCKUEe U MaTEMaTHYEeCKUE) 3HAKU U CUMBOJIBI, (POpMYJibl, a00OpeBUATYpbl, HOMEHKIIATYPY;

MCIIOJIb30BAaTh M IPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

OByaeHue yHUBePCAJIbHBIMU KOMMYHMKATHBHBIMH JIeICTBUAIMM:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOM TEeMbl B XOJA€ Juajora W/WIM JUCKYCCHM, BBICKa3bIBaTh HJIEH,
(bopMyIMpPOBaTh CBOU MPEIJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS NPEIJIOKEHHOMN 33/1a4H;

BBICTYIATh C MPE3EHTAMEN PE3YyIbTATOB II03HABATEIBHON AESATENBHOCTH, IOJYUYEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO
CO CBEPCTHUKAMH IPU BBIMOJHEHUH XUMHUYECKOIO HKCIEPUMEHTA, MPAKTUYECKOHM padOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peaju3aluu y4eOHOro MpoeKkTa U (HOpPMYIMpPOBaTH BBIBOABI 10 pe3ysbTaTaM MPOBEAEHHBIX
MCCIIEIOBaHUM MyTEM COTJIACOBAHMSI MO3ULIMHI B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

OBiaseHue yHUBepPCAJIbHBIMU PEryISTHBHBIMHU 1CHICTBUAMM:

CaMOCTOATENIbHO TUIAHUPOBATh U OCYILECTBIIATH CBOK MMO3HABATENIBHYIO JEATEIBbHOCTh, ONPENENss €€ Uelnu U 3aJauH,
KOHTPOJIMPOBATh U IO MEpEe HEOOXOIUMOCTH KOPPEKTUPOBATH MTpeIjIaraéMblii aITOPUTM AEHCTBHI MPHU BHITTOJHEHUHN YUEOHBIX



N UCCIICOAOBATCIILCKUX 3a1a4, BLI6I/IpaTL HanoOoee Bq)(i)eKTI/IBHBIﬁ crocod ux PCIICHUA C y‘IéTOM IMOJIYUYCHUS HOBBIX 3HAaHUU O
BCHICCTBAX U XUMHWUYCCKUX PCAKIIUAX,
OCYHMCCTBIIATE CAMOKOHTPOJIb CBOEH JCATCIIBHOCTH HAa OCHOBC CaMOaHaJ/In3a 1 CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATHBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUA Kypca «Oprannueckas XuMHUsD» OTPaKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUN O XUMUYECKOI COCTABIIAIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIH XUMUU
B MO3HAHUU SBJICHUN MPUPOBI, B OPMUPOBAHUN MBIIUICHHUS U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIMOHAIBHOU IPaMOTHOCTH,
HEOOXOUMOW JJIsl pelIeHMs] MPAKTHUYECKUX 3a/a4 U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIaJICHUE CHCTEMOW XMMHMUYECKHX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XMMUYECKUN DJIEMEHT,
aToM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJia, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHas
dhopmyina (pa3BépHyTasi U COKpall€HHas), MOJIb, MOJISIpHAS. MAcca, MOJIAPHBIA 00BEM, YIJIEPOHBIN CKeeT, (PYHKIIMOHATbHAS
rpynna, pajavkai, U30MepHsi, U30MEpbl, TOMOJIOIMYECKUN psAJ, TOMOJOTH, YIVIEBOJOPOABI, KUCIOPOA M a30TCOAEpIKAIIME
COEMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
CTpPOCHUSI OpraHnuecKkux BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKU I
A3BIK XMMHH; MHUPOBO33PEHUYECKHUE 3HAHMS, JEKalllMe B OCHOBE MOHMMAHUS MPUYMHHOCTA M CHUCTEMHOCTH XMMHYECKHUX
ABJICHUM, (HaKTOJOTMYECKHE CBEIEHUS O CBOMCTBAax, COCTaBe, MOJYYEHHUH M O€30MaCHOM HCIOJIb30BAHUM Ba)KHEHUIIUX
OpPraHUYECKUX BEILECTB B OBITY U MPAKTHUUECKOMN EATEIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUW BBISIBIATh XapakTEpPHbIC TMPU3HAKA TOHSTHHA, YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE MTOHSATHS [TPU ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALLECHUI OPraHUYECKUX COEAMHEHUII;



c(hOpMHUPOBAHHOCTh YMEHUHN HUCTIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JIJII COCTABIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpalEHHON) POPMYII OPraHMYECKUX BEUIECTB U YPABHEHUM XMMUYECKUX PEAKIUH, U3TOTaBIUBATh MOJIEIH
MOJIEKYJI OPTaHUYECKUX BEWIECTB IS MIUTFOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHMI yCTaHABIUBATh MPUHANICKHOCTh M3yYEHHBIX OPraHMYECKHX BEIIECTB MO MX COCTaBy U
CTPOCHHIO K OMNPENeNEHHOMY KIIACCy/TpyINe COeNWHEHUH (YIrJIeBOAOPObl, KHCIOPOI W a30TCOAEpKaIINe COCAMHEHUS,
BBICOKOMOJICKYJISIPHBIC COSIMHEHHUS ), 1aBaTh UM Ha3BaHUs 10 cucteMaTrueckoit HomeHkatype (IUPAC), a Takke NpHBOANTH
TPUBHAJIbHbIE HAa3BaHUs OTAEIBHBIX OPraHMYECKUX BEUIECTB (ITHJIEH, NMPOMMUJICH, AleTHIIECH, 3TUJICHIJIMKOJIb, TJIHLIEPHUH,
(benoun, popmanbaeruy, aleTaibIerua, MypaBbUHAasl KUCIO0Ta, YKCyCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEapUHOBAs KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJTi0JI03a, TIIUIKH);

c(OPMUPOBAHHOCTh YMEHUSI ONPEAENATh BHUJbI XUMUYECKOW CBSI3M B OPraHMYECKUX COCOUHEHMSX (OJMHApHBIE U
KpaTHBIC);

c(OPMUPOBAHHOCTh YMEHUS PUMEHATh MOJIOKEHUSI TEOPUU CTPOCHUs OpraHnyeckux BemecTB A. M. bytneposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA TUITMYHBIX
MpEICTaBUTENCH Pa3IUYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, STWJICH, MPOMHIEH, alleTwieH, OyraaueH-1,3,
MeTminOyTaaueH-1,3, 6eH305, METaHoJI, 3TaHOJI, STUJICHTJIMKOJIb, TIIUIEPUH, (PEHO, aleTaIbETU/l, MypaBbHHAasl U YKCYCHas
KHUCJIOTHI, TJIIOKO3a, KpaxMmall, LEeJUIi0103a, aMUHOYKCYCHAsI KUCI0Ta), WILTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXIYy HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHN C UCTIOJb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOJOPOJAHOTO CHIPhs (HEPTh, MPUPOIHBIN a3, YroJb),
CIOCOOBI UX NIEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAWUTH BBHIYMCICHHUS MO XUMHYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJHOTO BEIECTBA WU MPOAYKTa PEAKIH 110 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MU
MPOJIYKTOB PEaKIUu);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMON 3HaHUW 00 OCHOBHBIX METOAAaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B
XUMUU TP U3YYEHUH BELIECTB U XMMHUYECKHUX SIBJICHMI (HAOIIOJEHUE, U3MEpPEHUEe, SKCIEPUMEHT, MOJIECIMPOBAHUE),



UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHAE 3HAHUS I IPUHATUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

c(hOPMHPOBAHHOCTh yMEHHH COOJIOJATh TIpaBWIa TOJH30BAHUS XUMHUYECKOW TIOCYIOM ©  Ja0OpaTOPHBIM
o0opyZoBaHUEM, a TaKXKe IMpaBuja OOpaIleHHsS C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSIMU TIO BBIMTOJHEHUIO
71a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBHIMOJHATh XUMUYECKUM SKCIEPUMEHT (IIPEBpAIICHUS OPraHUYEeCKUX
BEILIECTB MPU HArPEBaHUM, MOJYYEHUE STUIICHA U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMU OPTraHUYECKUX BEILIECTB,
JeHaTypalys OeJIKOB IIPU HarpeBaHUHU, IBETHBIC PEAKIIUU OCJIKOB) B COOTBETCTBUHU C MPABUJIAMU TEXHUKU O€30MAaCHOCTH MpHU
oOpallleHUH C BEUIECTBAMU U Ja0OpaTOpPHBIM 00OpYyAOBaHUEM, MPEACTABIATH PE3yIbTaThl XUMHUYECKOTO SKCIEPUMEHTA B
(dhopme 3anucu ypaBHEHUM COOTBETCTBYIOIIUX Peakivili U (OpMyJIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIU3UPOBATH XHUMHYECKYI0 HH(POPMAIMIO, IMOJYyYaeMyl0 U3 pPa3HbIX
HMCTOYHUKOB (CpeJICTBAa MAacCOBOM uHpopmMainuu, UHTepHET U APYyTUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COONIOAATH MpaBUia IKOJOTHYECKU IEJIECO00Pa3HOTO MOBEACHUSI B OBITY W TPY/IOBOM
JNEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOAHOMN Cpeabl, 0OCO3HABATH OIMACHOCTh BO3ACHUCTBUS
Ha JKMBBIC OPraHU3MBbI OINPEICIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbIca nokaszareins 1I/IK, noscHsaTe Ha mpumepax
CIOCcOObl YMEHBIIICHUS U TPEAOTBPAIICHUSI UX BPEHOTO BO3/CHCTBUS HA OPraHW3M YEJIOBEKA;

JUTSI 00YYAIOMUXCsl C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE TPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX
METOJIaX TO3HAHUS BEILIECTB U XUMUYECKHUX SABICHUN;

JUISL CIIETIBIX W CJIA00BUISIIIMX OOYYaIOIIUXCS: YMEHUE MCIO0JIb30BaTh PElbe(HO-TOUECUHYIO cUCTeMYy 0Oo3HaueHuit JI.
Bpaitns nis 3anucu xuMudeckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHUIEeCKask XUMHUS) OTPaKaIOT:
c(hOpPMHUPOBAHHOCTH MPECTABICHUIN: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHUHU
B MO3HAHUM SIBJICHUH TPUPOJIbI, B GOPMUPOBAHUM MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH,



HEOOXOAUMOMN JJIsl pEelIeHHs] NPAKTUUECKUX 3a/1ad U HKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IPUPOAHOM CPEAE;

BJIQJICHUE CHCTEMON XMMHYECKHX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATalOIINE MOHATHS (XUMUYECKUN 3JIEMEHT,
aToMm, H30Tom, S-, P-, d- AJIEKTPOHHBIE OpPOWTAIM aTOMOB, WOH, MOJIEKYyJia, MOJb, MOJIIPHBIH OOBEM, BaJICHTHOCTH,
ANEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKUCIIEHHS, XUMHUYECKAsl CBS3b (KOBAJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi PEIIETKA, TUIIBI XUMUYECKHUX PEaKLMi, pacTBOp, 3JIEKTPOJMUTHI, HEIICKTPOIMTHI, JJIEKTPOIUTHYECKAs
JAUCCOLUALMS, OKUCIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI
(Teopust PGIEKTPOIUTUYECKON JUCcoralny, nepuoaudeckuii 3akon J[. 1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPAILECHUS SHEPTUH MPU XUMHUUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUNA A3BIK XHUMHUH,
MHPOBO33PEHYECKNE 3HAHMS, JIEXKAllMe B OCHOBE IIOHMMAaHHsS INPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHMIA,
(akTOJIOrHYeCKre CBEJICHUS O CBOMCTBAX, COCTaBe, MOTYYEHUH U 0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIIIMX HEOPraHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YEI0BEKa,

c()OPMHUPOBAHHOCTh YMEHUW BBISIBIATh XapakTEpHbIE MPU3HAKA TMOHATHM, YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MMOHATHS ITPU ONMCAHUY HEOPTAHUUYECKUX BEIIECTB U UX IIPEBPAILECHUI;

c(hOpMHUPOBAHHOCTh YMEHUU MCHOJIb30BATh XMMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJIEHUs ()OPMYJT BELIECTB U YPaBHEHUI
XUMHUYECKUX peakuui, cuctematnyeckyto HomeHkiatypy (IUPAC) u TpuBHanbHble HA3BaHUSI OT/EIbHBIX HEOPTaHUYECKHX
BEIECTB (yrapHblii ra3, yriaekHcibli ra3, aMMHUaK, rai€Hasl U3BeCTb, Heral€Hasi U3BeCTbh, IUThEBAS COAA, IUPUT U APYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUI ONpPEENITh BaJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX IJIEMEHTOB B COCAMHEHUSAX
Pa3IMYHOTO COCTaBa, BUJI XMMHUYECKOW CBSI3M (KOBAJIEHTHAsA, MOHHAS, METAINIMYECKasi, BOJOPOAHAs) B COCAMHEHUSAX, THII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA (aTOMHAsl, MOJIEKYJISIpHAsi, HOHHAs, METAJNINYECKasi), XapaKkTep Cpe/ibl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHHI;

c(OpPMUPOBAHHOCTh YMEHHMH yCTaHAaBIUBATh MPUHAMJICKHOCTh HEOPraHMYECKHMX BEIIECTB 10 HX COCTaBy K
oTnpeAeNéHHOMY KJIacCy/Tpymie coeluHEeHul (IPOCThIe BEUIECTBA — METAJUIBl M1 HEMETAJLIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI,
am(poTepHbIEe TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbICI nepuoandeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH €ro
CUCTEMATU3UPYIOIIYIO, OOBSICHUTENIbHYIO U POTHOCTUYECKYIO (DYHKIIHH;



c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMUMHUYECKHUX 3J1eMEHTOB 1—4 mnepuoios
[Tepuonnyeckoit cucteMbl XuMuueckux sneMeHToB JI. M. MenneneeBa, HCIONB3ys TOHATHS «S-, P-, d-3JIEKTpOHHBIC
opOUTaNIN», «IHEPTETUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
COEMHEHUH M0 neproaam u rpynnam llepuoanueckon cucrteMsl xumudeckux 3nemeHToB . . Menneneesa;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEePU30BaTh (OMMCHIBATH) OOIINE XWUMHUUYECKHE CBOMCTBA HEOPTAHUUYECKHUX BEIICCTB
PAa3IMYHBIX KJIACCOB, NOATBEPKIATH CYLIECTBOBAHUE T€HETUUECKOU CBSI3U MEXKY HEOPTAHUYECKMMU BELIECTBAMHU C [IOMOIIBIO
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUUYECKUE PEAKIIMUA IO Pa3IMYHBIM MpU3HAKAM (YUCITY U COCTaBY
pearupyrommx BeMecTB, TEIIOBOMY 3(P(DEKTY peakiuy, U3BMEHEHUIO CTETICHEN OKUCIICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIUH,
Y4acTHUIO KaTalln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTABISATh YPABHEHUS PEAKIIUN PA3IMUHBIX TUIIOB, MOJHBIE U COKpAIIEHHbIC YPABHEHHUS
peaKkiuii HOHHOTO OOMEHA, YUUTHIBAsI YCIIOBHSI, PU KOTOPBIX 3TU PEAKIIUU UIYT O KOHIIA;

c(OPMHUPOBAHHOCTh yYMEHUH TPOBOJAUTH PEAKIIMH, TOATBEPKIAIONIME KAYeCTBEHHBIH COCTaB  PAa3IMYHBIX
HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PpACKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi MOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHca ITUX PEeaKInii;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeakiuu OT Pa3IudHbIX (PAKTOpPOB;
XapakTep CMEIICHUS] XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3aeiicTBus (nmpuniun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XMMUYECKHUE MPOIECCHI, JIEXKAIME B OCHOBE MPOMBIIIICHHOTO MOJTYYeHUS
CEpHOI KUCJIOTHI, aMMHUaKa, a Takxke CPOPMUPOBAHHOCTH MPEICTABICHUIN 00 OOIIMX HAYUHBIX MPUHIIMIAX U SKOJOTHYECKHUX
mpo0aeMax XUMHUYECKOTO MTPOU3BOICTBRA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJWTH BBIYUCICHHUS C HCIOJIH30BAHUEM IIOHSATHS «MAacCcOBasl JIOJIS BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKIIMIX, MAaCChl BEIIECTBA WM 00bhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacCce WM 00BEMY OAHOTO U3 YYACTBYIOLIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3P (deKTa peakiru Ha
OCHOBE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB, TPEBPALLECHUS U COXPAHEHHUS DHEPTUH;



c(OPMHPOBAHHOCTh YMEHHUI CcOOMIOAaTh MpaBWiia IMOJIb30BAHUSA XUMHUYECKOM Tocydo U J1abopaTOpHBIM
o0opyJ0BaHUEM, a TaKXkKe IMpaBuja OOpalleHUsT C BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU IO BBITTOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBAThH U BHITIOJHATH XUMUYECKUN HKCIIEPUMEHT (pa3iiokeHHe MePOKCHIa BOJAOPOIa
B IPUCYTCTBUU KaTaJIU3aTOPA, ONPEIEIECHUE CPEAbl PACTBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCAIBHOIO HHAUKATOPA, BIUSHUAE
pa3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM pEaKIMH, peakllud HOHHOTO 0OMEeHa, KaueCTBEHHBIE peaklUU Ha Cyab(aT-,
KapOOHaT- W XJIOPUA-aHUOHBI, Ha KATHOH aMMOHHS, DPEIICHHE SKCIEPUMEHTAJIBHBIX 3a7a4 Mo TemMaM «MeTaisy u
«HemeTamnel») B COOTBETCTBUU C NMPAaBUJIAMU TEXHUKH O€30MacCHOCTU NMPU OOpalIEHUU C BEIIECTBAMH M JIaDOPATOPHBIM
000pyJ0OBaHUEM, MPEJCTABIATh PE3yJbTaThl XUMUYECKOIO IKCIEPUMEHTA B (pOpME 3allMCH YPAaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMM KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OPMALMIO, TOJYyYaeMYI0 H3 pa3HBIX
HMCTOYHUKOB (Cpe/ICTBAa MAaCCOBOM KOMMYHUKAIUU, IHTEpHET U OpYTUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIONATH MpPABHJIA DKOJIOTHYECKH I€JeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM
NESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710POBBS M OKPYIKAIOIIEH MPUPOJHON Cpebl, 0CO3HABATH OMIACHOCTH BO3IEHCTBHS
Ha XKUBbIE OpPraHU3Mbl OMNPENEIEHHBIX BEIIECTB, MOHUMAas cMmblicha nokazarens [1/IK, moscHaTh Ha mpumepax crnocoObl
YMEHBUIEHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa;

11 00y4aIOIUXCsl C OTPaHUYEHHBIMU BO3MOYKHOCTSMH 3/I0POBBS: YMEHHE IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJIaX TO3HAHUS BEILIECTB U XUMUYECKHUX SBICHUN;

JUISL CIIETIBIX W CJIA00BUISIIIMX OOYYaIOIIUXCS: YMEHUE MCIO0JIb30BaTh PElbe(HO-TOUECUHYIO cUCTeMYy 0Oo3HaueHuit JI.
Bpaitns nis 3anucu XuMudeckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne o/m P Konrtpoannbie | IlpakTndeckue p
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnuyeckne 0CHOBbI OPraHUYECKO XUMUH
[Ipenmer opranndeckoit xumuu. Teopus
N bubnuorexa [JOK
11 CTPOEHHUsI OPraHUYECKUX COEAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Htoro no pazneny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AIKAHBI 2 brbmmorexa [IOK
' pel A HOPOA https://myschool.edu.ru/
59 HenpenenbHble yriaeBoIOpOAbI: aTKEHBI, 5 1 bubnnoreka [IOK
' aJIKaJUCHbI, aJIKUHBI https://myschool.edu.ru/
but6mmoreka [JOK
2.3 ApoMaTH9eCcKe YTICBOIOPOIbI 2
P - AOPOA https://myschool.edu.ru/
24 IIpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1 bubmuorexa [LIOK
' UX nepepadboTKa https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:kame opranHudeckue coeTuHeHNs
bubnunorexka [IOK
3.1 Crmptel. Denon 3
P https://myschool.edu.ru/
32 Anpaerunsl. KapOOHOBBIE KUCIIOTHI. 7 1 bubnmnoreka [IOK
' Crioxuble dQUpbI https://myschool.edu.ru/



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

bu6mmoreka [IOK

33 YTIeBOTEI 3 https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaep:xaiiue opranHndeckue coeJHHeHus!

41 AmuHbl. AMUHOKHCIIOTHL. benku 3 buomiorexa LIOK

https://myschool.edu.ru/

Hroro mo pazneny 3
Pa3nen 5. Boicokomosieky isipHbie coeIMHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eﬁiﬁiﬁoﬁii.m /
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME



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

11 KIIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoubueie | IIpakrnuyeckue (mucpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbI XMMHU
Ctpoenue aromoB. [lepuoanueckuii 3aKkoH
bubnuoreka [JOK
11 u Ileproanueckas cucteMa XUMUYECKUX 3
https://myschool.edu.ru/
anemeHToB /1. 1. Menneneena
12 Crpoenue BemectBa. MHOroobpasue 4 bubnmoreka [JOK
' BEIIIECTB https://myschool.edu.ru/
bubnnorexa [JOK
1.3 X 6 1 1
HMHTCCKAC peartiu https://myschool.edu.ru/
bu6mmoteka [IOK
14 13
TOTO Ho pasaery https://myschool.edu.ru/
Paznen 2. Heoprannueckasi Xumusi
2.1 Mertamibl 6 1 bubmorexa [IOK
https://myschool.edu.ru/
bu6mmotexka I[IOK
2.2 H 9 1 1
eMeTaIRT https://myschool.edu.ru/
53 CBs13b HEOPTAHUYECKUX U OPTAHHIECKUX 5 bubnmnoreka [IOK
' BEIIIECTB https://myschool.edu.ru/
bubnunorexa [IOK
14 17
TOTO O pasaery https://myschool.edu.ru/
Paznen 3. Xumusi v ;KM3Hb
b K
3.1 XuMus ¥ )KU3Hb 4 nommorexa O

https://myschool.edu.ru/



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

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne ara nugpoBbIe
Tema ypoka Kontpoabueie | IIpakTtuueckue A p
n/n Bcero U3yYeHU S o0pa3oBarTejibHbIE
padoTbI padoTsbI
pecypchbl
[Ipeamer opraHuYeCcKOr XUMHUH, €€ bubnuoreka [IOK
1 BO3HUKHOBEHHE, Pa3BUTHE U 1 https://lesson.edu.ru/04/10
3HauCHHC 02.09.2024
Teopus cTpoeHUS OPraHU4YECKUX bubnuoreka [IOK
2 coenquHeHuiit A. M. bytieposa, eé 1 https://lesson.edu.ru/04/10
OCHOBHBIE 10JIOKEHHUS 09.09.2024
[IpencraBnenue o KkaaccuGuKauu bu6nmmoreka [IOK
OPraHNYECKHUX BEIIECTB. https://lesson.edu.ru/04/10
3 Homenknarypa (cuctemaruueckas) u 1
TpUBHUAJIbHBIE HA3BAHUS
OpraHUYECKUX BEIIECTB 16.09.2024
4 AJIKaHBI: COCTaB M CTPOEHHE, 1 Brbmiorexa LIOK
FOMOJIOTHYECKHH PST 509,202 https://lesson.edu.ru/04/10
5 Mertan 1 3TaH — MpoCTenIIne L Brbmiorexa LIOK
https://lesson.edu.ru/04/10
MIPEICTaBUTENH aJTKaHOB 30.09.2024
6 AJTIKEHBI: COCTaB U CTPOCHHUE, 1 Brbmiorexa LIOK
. https://lesson.edu.ru/04/10
conctsa 07.10.2024
. DTHJIEH U IPONUIIEH — IIPOCTENIINE L brbmiorexa LIOK
NPE/ICTABHTEITH ATKEHOB 14102024 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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[TpakTrueckas padora Ne 1.

bu6mmoreka [IOK

«YTIIeBOJOPOIBI»

13.01.2025

8 «IlonydeHue 3TUIIEHA U U3yYEHUE ETO https://lesson.edu.ru/04/10
CBOWICTB 21.10.2024
Aunkanuensl. byranuen-1,3 u bu6mmoreka [IOK

9 Metunoyranuen-1,3. [lonyuenue https://lesson.edu.ru/04/10
CUHTETUYECKOT0 KayuyKa U pe3UHbI 11.11.2024
AJNKUHEL: cOCTaB U 0COOCHHOCTH Bu6nmuoreka [IOK

10 CTPOEHUSL, TOMOJIOTUYECKUN PSII. https://lesson.edu.ru/04/10
AllEeTUIIEH — MPOCTEHIIMI
IIPEICTaBUTEND AJIKMHOB 18.11.2024

1 BbI4UCIIEHHS 110 yPABHEHUIO brbmorexa LIOK

. https://lesson.edu.ru/04/10

XUMHYECKON peaKlu b5 112024

19 ApeHbI: 6eH3071 U TOJIYOII. bubsmorexa LIOK
TOKCHUHOCTD APEHOB 12 12,2024 https://lesson.edu.ru/04/10
I'eneTnyeckas cBs3b yIII€BOAOPOIOB, bubnuoreka LIOK

13 MIPUHAUIEKAIUX K PA3TUYHBIM https://lesson.edu.ru/04/10
KJ1accam 09.12.2024
IIpupoaHbIE HCTOUYHUKH bubnuoreka LIOK

14 YIJIEBOJAOPOAOB: IPUPOIHBIN Ia3 U https://lesson.edu.ru/04/10
MOMYTHBIE HE(PTSHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKu 16.12.2024
IIpupoaHbIE HCTOYHUKH bu6mmoreka LIOK

15 YTJIEBOJAOPOAOB: IPUPOAHBIN a3 U https://lesson.edu.ru/04/10
MOTNyTHBIE HE(PTAHBIE ra3bl, HePTH U
MIPOJYKTHI €€ mepepaboTKu 23.12.2024

16 KonrtponsHast pabota no paszzaeny Brbmiorexa LIOK

https://lesson.edu.ru/04/10
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HpeneanHe OAHOATOMHBIC CITUPTHI:

bu6mmoreka [IOK

17 METaHOJI ¥ 3TaHOJI. Bogopoanas https://lesson.edu.ru/04/10
CBA3B 20.01.2025

18 MHOroaTOMHBIE CITUPTHI: Et?(iJII/I;IlOTeKa I(_iIOK/04/10
STUJICHIJIUKOJIb U TNIMLIEPUH b7 01.2025 ps-/rlesson.edu.ru
@DeHOJI: CTPOEHUE MOJIEKYJIbI, bubnuoreka [IOK

19 (u3HUecKre U XUMUIECKIE CBOWCTBA, https://lesson.edu.ru/04/10
IIPUMEHEHHUE 03.02.2025

20 Anbernpt: GopManbIerua u ]stlf(iJ.I/I;IlOTeKa ](;[OK/O4/10
areTanpaerua. AeToH 10.02.2025 pS-/lesson.edu.ru
OIHOOCHOBHBIE MPEACTHHBIC bubnuorexa [JOK

21 KapOOHOBBIE KMCIIOThI: MypaBbUHAs U https://lesson.edu.ru/04/10
YKCyCHas 17.02.2025
[TpakTuyeckas padora Ne 2. bubnnorexa [IOK

22 «CBoOHCTBa pacTBOpa YKCYCHOM https://lesson.edu.ru/04/10
KHUCIIOTBD 24.02.2025
CreapuHOBas 1 OJIEMHOBAS KUCIIOTHI, bubnuoteka [IOK

23 KaK MPEJICTAaBUTEIIH BBICIITHX https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT 03.03.2025
MblTa KaKk COIU BBICIIIMX bu6mmoreka [IOK

24 KapOOHOBBIX KUCIIOT, UX MOFOIIEE https://lesson.edu.ru/04/10
JIeUCTBUE 10.03.2025
CrnoxxHabie 2QUpPHI KaK MPOU3BOTHBIE bubmuoteka [IOK

25 KapOOHOBBIX KUCIIOT. ['uaponu3 https://lesson.edu.ru/04/10
CJIOXHBIX 3(hUPOB 17.03.2025

26 JKUpEbI: THAPOJIN3, IPUMEHEHHE, Brbmmorexa LIOK

Oumoyioruueckas POJIb KUPOB

31.03.2025

https://lesson.edu.ru/04/10
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VYTrieBoibl: cocTaB, KilacCU(pUKAIIHSL.

bu6mmoreka [IOK

27 Baxkneiiime npencTaBuTeNn: 1 https://lesson.edu.ru/04/10
TIII0K03a, PPYKTO3a, caxapo3a 07.04.2025
28 Kpaxmai ¥ 1eIono3a Kak L bubmorexa [IOK
NPHPOJTHBIE TIOTHMEPHI 14042025 https://lesson.edu.ru/04/10
KoHntposbHas pabora 1o pasueny bubnuoreka [IOK
29 «Kucnopoacoaepsxarue 1 https://lesson.edu.ru/04/10
OpPTraHUYECKUE COCTMHCHUS 21.04.2025
bu6mmoteka [IOK
30 AMMHBI: METUJIAMUH U aHUJIHH 1 https://lesson.edu.ru/04/10
28.04.2025
AMUHOKHCIIOTHI Kak aMm(poTepHbIe bubnuoreka [IOK
31-32 OpraHWYECKUE COCAMHEHUS, UX 1 https://lesson.edu.ru/04/10
ouonornyeckoe 3HayeHue. [lentumpt 05.05.2025
3334 Besku Kak NpUpOIHEIE L bubnmorexa LIOK
BBICOKOMOJICKYJISIPHBIE COCTMHECHUS 10052025 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne [ara nugposbie
Tema ypoka Konrpoasnsie | IlIpakTuyeckue p
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypchbl
. bubmuorexa [JOK
XUMUYECKUH 37IEMEHT. ATOM.
1 1 https://lesson.edu.ru/04/11
DJeKTpoHHAs! KOH(UTYpAIUs aTOMOB
02.09.2024
[Iepnoanueckuii 3aKOH U bubnuoreka [IOK
Ilepronnueckas cucTeMa XUMHUYECKHUX https://lesson.edu.ru/04/11
2 anemenToB J1. 1. Menneneesa, X CBS3b 1
C COBPEMEHHOM T€OpHEH CTPOCHUS
aTOMOB 09.09.2024
3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB bubnuoteka [IOK
XUMHYECKHUX JIEMEHTOB U UX https://lesson.edu.ru/04/11
3 COCIMHEHUH TI0 TPYIITIaM U MIePUOJIaM. 1
3HaveHHe NePUOANIECKOT0 3aKOHA U
CHUCTEMBbI XUMUYeCcKux 31emeHToB J1.1.
MeHieneeBa B pa3BUTHH HAyKH 16.09.2024
Ctpoenue BenecTBa. XuMudeckas bubmuoteka [IOK
4 CBSI3b, €€ BUIABI, MEXaHN3MEBI 1 https://lesson.edu.ru/04/11
00pa30oBaHUs KOBAJICHTHOU CBSI3H.
Bonopoanas cBs3b 23.09.2024
; BaleHTHOCTD. . bu6mmoreka [IOK

DNeKTpOOTpULATENbHOCTh. CTENeHb

30.09.2024

https://lesson.edu.ru/04/11
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okucieHus. BeljecTsa MOJIEKYIIIPHOTO
U HEMOJIEKYJIIPHOTO CTPOCHMSI

IIonsatue o AUCIICPCHBIX CUCTCMAX.

Bu6mmoreka [JOK

6 VcTrHHBIE U KOJIJIOUIHBIE PACTBOPHI. https://lesson.edu.ru/04/11
MaccoBas 707151 BelecTBa B pacTBOpe 07.10.2024
Kitaccudukanust 1 HOMEHKIaTypa bubnuorexa [JOK
; HEOPraHUYECKUX COCTMHEHUN. https://lesson.edu.ru/04/11
['eHeTnyeckas cBsi3b HEOPraHHUUECKUX
BELIECTB, Pa3JIMUHBIX KJIacCOB 14.10.2024
Krnaccudukanust XUMHYECKUX peaKIui bu6nmoreka [IOK
B HEOPraHUYECKON U OpraHuYeCKON https://lesson.edu.ru/04/11
3 XUMHUU. 3aKOH COXPaHEHUSI MaCChI
BEILECTB; 3aKOH COXPAaHEHUS U
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKHX PEAKIIHSIX 21.10.2024
9 Cxopoctb peakiyu. OOpaTuMbie BH6J_IH0TeKa HOK
peaxiui. XUMHHecKkoe paBHOBECHE 1112024 https://lesson.edu.ru/04/11
[Tpaktuyeckas pabora Ne 1. «Bausuue bub6nuoreka LIOK
10 Pa3IUYHBIX (AKTOPOB HA CKOPOCTh https://lesson.edu.ru/04/11
XUMHYECKON PEaAKIIUN» 18.11.2024
DIEKTPOIUTHYECKAST JUCCOLIHAITHSL. bubnmnoreka [IOK
[ToHsiTHE O BOIOPOAHOM ITOKA3aTeIIe https://lesson.edu.ru/04/11
11 (pH) pactBopa. Peakiiuu nonHoro
obmena. ['maponu3 opraHM4IecKux u
HEOPTraHWYECKUX BEIIECTB 05.11.2024



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

OKHCIIUTEIIBHO-BOCCTAHOBUTCILHEIC

Bu6muoreka [JOK

12 peaxiuu. [lonsatue 06 snexTpoanze https://lesson.edu.ru/04/11
pacIyiaBoB U pacTBOPOB COJIEH 02.12.2024
13 KonTponbHas paboTa 1o pasaeny EH6H/I;I|OTeKa ]&[OK/ /
ttps://lesson.edu.ru/04/11
«Teopernyeckre OCHOBBI XUMHUI 09.12.2024
Mertamisl, UX IOJI0KCHUE B bubmnoreka LIOK
Ilepronnueckoit cHCTEME XUMUYECKHUX https://lesson.edu.ru/04/11
14 sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
OO6mue pu3nyecKkrue CBOMCTBa
MCTAJIJIOB 16.12.2024
CnuiaBbl METaJLIOB. bubmuorexa [JOK
15 DONEKTPOXUMHUUECKUH psiJl HAPSKEHU N https://lesson.edu.ru/04/11
MCTaJLIOB 23.12.2024
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX bu6mmoreka [IOK
16 METaJUIOB (HATPHH, KA, KaIbIUH, https://lesson.edu.ru/04/11
MarHyi, aJJlOMUHAN ) ¥ KX COETMHEHUH 13.01.2025
17 XHUMHYECKUE CBOMCTBA XpOMa, MEIU U EH6H/I;IIOTeKa ]&[OK/ /
o ttps://lesson.edu.ru/04/11
UX COEIMHEHUN )0.01.2025
18 XuMuuecKkre cBOMCTBA IIMHKA, XKelle3a Bubnmorexa IIOK
o https://lesson.edu.ru/04/11
Y UX COCTMHECHUM b7 01.2025
[IpaxTuueckas paborta Ne 2. "Pemenue bu6numoreka [LIOK
19 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe https://lesson.edu.ru/04/11

«MeTaute"

03.02.2025
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HemeTamnsl, UX IOJIOKEHHE B
IIepronnueckoit cHCTEME XUMUYECKUX

Bu6muoreka [JOK
https://lesson.edu.ru/04/11

20
snemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB 10.02.2025
du3nyeckrue CBOMCTBA HEMETAILIIOB. Bu6mmoreka [JOK
21 Annorponust HeMeTaJlIoB (Ha IpUMepe https://lesson.edu.ru/04/11
KHCIIOpoJ1a, cephl, (hocdopa u
yrieposa) 17.02.2025
92 XUMHUUECKUE CBOWCTBA TaJIOI€HOB, bu6mmorexa [IOK
CepBI H MX COeTUHEHHIT 4.02.2025 https://lesson.edu.ru/04/11
23 XuMu4ecKue CBOMCTBA a30Ta, hocodpa bubnuorexa [IOK
Y MX COCIHHCHHUIA 13.03.2025 https://lesson.edu.ru/04/11
24 XuMHUECKHE CBONCTBA YIIIEPO/IA, bubnmorexa LOK
KPEMHHS H UX COeUHEHHit 0.03.2005 https://lesson.edu.ru/04/11
o5 IMpuMeHeHe BaKHEWIINX HEMETAIITIOB bubmiorexa LIOK
¥ MIX COSIMHCHII 7 032005 https://lesson.edu.ru/04/11
O06o0011eHre 1 CUCTEMATU3AIIHS 3HAHU I bubnuoteka [IOK
%6 o teMe «Hemeramnby. Berancnenus https://lesson.edu.ru/04/11
10 YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ
U TEPMOXUMUYECKUE PACUETHI 31.03.2025
[TpakTrdeckas pabora Ne 3. «Penienne bu6mmoreka [IOK
27 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME https://lesson.edu.ru/04/11

"Hemerauiel'"»

07.04.2025
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KoHnTposabHas padoTa no remam

Bu6muoreka [JOK

28 1 https:/lesson.edu.ru/04/11
«Merams» n «Hemeramnbny 14.04.2025 b
Heoprannueckue u opraHu4ecKue bubnmoreka [JOK
29 kucnotel. Heopranumueckue u 1 https://lesson.edu.ru/04/11
OpraHMYeCKHe OCHOBAHUS 21.04.2025
AmboTepHbIe HEOPTaHUYECKHE 1 bubnuoreka [IOK
30 OPraHUYEeCKUE COCTUHEHUS. 1 https://lesson.edu.ru/04/11
I'enernueckas cBsi3b HEOPraHUYECKUX U
OpraHMYECKUX BEILECTB 28.04.2025
Ponp xumMun B obecrieueHuU bubmnoreka LIOK
31-3 3KOJIOTUYECKOMU, SHEPTe€TUUECKOU 1 1 https://lesson.edu.ru/04/11
MUIIeBON 0€30MacCHOCTH, PA3BUTUHI
MCINLMHBI 05.05.2025
[TpencraBienus 06 0OLUIMX HAYUHBIX bub6nuoreka LIOK
33-34 MPUHIUIIAX TPOMBIILIEHHOTO 1 https://lesson.edu.ru/04/11
MOJIYYeHUS] BaXKHEHUIIUX BEIIECTB.
YenoBek B MUpE BEUIECTB U
MaTepuanoB. XUMUs U 3J0POBbE
4JeJIOBEKa 19.05.2025
OBILIEE KOJIMYECTBO HACOB 10 33

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Xumus [ Tadbpuernsa O.C., Octpoymo U.I'., Cnaakos C.A., Akinoneproe obmiectBo «M3narensctBo «IIpocBerienuey

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJA
I"a6puensn, O. C. Xumus 10-11 kmacc. ba3osliil ypoBeHb. MeTomuueckoe nocodne

A ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
https://myschool.edu.ru

https://lesson.edu.ru/04/10

www.standart.edu.ru

www.proshkolu.ru

OtkpeiThiit 0ank 3aganuii EI'D (fipi.ru)/ http://www.fipi.ru
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