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Padouas nporpamma yue6HOro npeamera « Xumush» s ooyqarontuxcs 10 — 11 kmaccor

Pabouas nporpamma siBisiercst yacteio OOIT COO
MAOQOY «Hsipo6ckas COL numenu A.B.DiaopeHko»

ba3oBblii ypoBeHb

n.He1po6, 2023
IHHOACHUTEJIBHASA 3ATINCKA
[Iporpamma 1o XUMUM Ha YpPOBHE cpenHero oOmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 obpazoBanuum B Poccuiickoit ®Deneparumy,



TpeOOBaHUN K pe3yabTaTaM OCBOCHHS (elepanbHOil 00pa3oBaTENbHOW MPOTPaMMBI CPEIHEro OOIIero
obpazoBanus (POIlI COO), npeacraBieHHbix B DepepadbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenojgaBanus yueOHOTO mpenmeTa «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®enepanuu, peamu3yroluX OCHOBHBbIE 00pa3oBaTeIbHbIE NPOTPAMMBI, U
OCHOBHBIX ToJIOkeHuM «CTparerun pa3BuTus Bocnutanus B Poccuiickoit @enepaunu Ha nepuon Ao 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOM0B K pa3pabOTKe MNpOTpaMMbl 1O XHUMHHU, K OIPEICICHUIO OOIIeH CTpaTeruu
oOy4eHHs, BOCIIUTAHUS M Pa3BUTHUS OOYYAIOUIUXCS CPEeICTBaMH yueOHOTo mpeamera «Xumus» it 10-11
KJIacCOB Ha  0a30BOM YpOBHE COCTaBWJIM KOHIENTyadbHbie monoxeHuss OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJEH, COACp)KaHWs, pe3yJlbTaToB OOy4eHHsT H TpeOOBaHWH K YPOBHIO
MOJATOTOBKH BBITTYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TMOJy4aeMOe€ BBIMYCKHUKAMU 00IIe00pa3oBaTeIbHON OpraHu3aIlNH,
SIBJISIETCS HEOTHEMJIEMOM 4acThI0 MX 00pa3oBaHHOCTU. OHO CIIY’KUT 3aBEPILAIOLINM 3TAllOM pealu3ali Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IEHHOCTEH, MPUCYIIMX LEJIOCTHOM cucTeme
XAMUYECKOTO 00pa3zoBaHMs. OTH IEHHOCTH KacaroTCs TIO3HAHUS 3aKOHOB MPHPOJBI, (OPMUPOBAHHS
MHUPOBO33PEHUST U OOMIeH KyJbTYphl YEIOBEKa, a TaKKe OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOpPOBBIO U MPHUPOJHOH cpesne. Peanusyercs xumuueckoe oOpa3oBaHHe 00ydaroluxcs Ha YpPOBHE
cpenHero oobmiero oOpa3oBaHHs CpeACTBAMHU y4eOHOTo IpeaMera «XHUMHsD», COJIepKaHHuE W MOCTPOEHHUE
KOTOPOTO OIpENeNIeHbl B MPOTpaMMe MO XHMHU C YY4ETOM CHEHU(PHUKH HAayKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TIPUPOJIBI U B MAaTEPHATHHOM KU3HU OOIIECTBa, a TaKXkKe ¢ YIETOM OOUIMX IIeiei W MPUHIIUIIOB,
XapaKTEepPU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI cpeaHero obmiero obpasoBanust B Poccuiickoii
denepanuu.

XUMHSA Kak »JJIEMEHT CHCTEMbl EeCTECTBEHHBIX HayK UIpaeT o0coOyl0 poJib B COBPEMEHHOM
IUBWIM3AIIMM, B CO3JaHUW HOBOW 0a3bl MaTepHallbHOW KyJabTypbl. OHa BHOCHT CBOM BKJIag B
(dbopMHUpOBaHHE PAIMOHATBHOTO HAYYHOTO MBIIJIEHUS, B CO3JaHHE IIeJIOCTHOTO IIpe/ICTaBieHus 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE IPUPOJbI U YeJIoBeKa, KoTopoe (GopMUpYETCs B XMMHUU Ha OCHOBE
MOHUMAaHMs BEUIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY CTPOEHUEM
BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHo B3auMOJICHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTala HEOTHEMJIEMOM 4acThIO
MHUPOBOH KYJIBTYphl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJda M >KU3HH KaKJIOro YiieHa OOIIecTBa.
CoBpemeHHast XMMHsI KaK HayKa cO3uAaTeIbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHIl HalpaBlieHa Ha pelleHue
rJ100aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, HHEPreTHUECKOH, MUILEBOH,
9KOJIOTMYECKO 06€30MacHOCTH U OXPaHbI 3J0POBBSL.

B cooTtBercTBHM ¢ OOMIMMH LENSMU W MPUHIUIAMH CpeJHEro oOIiero oOpa3oBaHHs COJCpKaHUE
npenmera «Xumus» (10—11 kmaccsl, 6a30BbIil YpOBEHb H3y4EHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOLIEKyIBTYPHYIO TOATOTOBKY OOYy4alomIMXcsi, HEOOXOIUMYIO UM ISl BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHUS B KH3Hb COIMYMa, MPOJOJDKEHUS OOpa3oBaHUA B Pa3IUYHBIX
001acTsAX, He CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBisromuMu TIpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«OO01Iasi 1 HeOpraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOif HAYKU: CUCTEMa 3HAHWM MO HEOPraHMYECKOW XMMHH (C BKIIOUYEHHUEM 3HaHUWI U3 oOIIell XUMUH) U
oprannueckoi xumun. GopmMupoBaHUe JAHHON CHUCTEMBbl 3HAHUI MPHU M3yYEHUU IMpeaMeTa 0OecreynBaeT
BO3MO’KHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3usl BEIIECTB HA OCHOBE OOIIMX MOHATHIH, 3aKOHOB M TEOPUit
XUMHH.

Crpykrypa coaepxaHusi KypcoB — «Opranuyeckas XxuMus» u «OOIas U HeopraHudeckas: XuMUsD)
copMHpOBaHa B IPOrpaMMe 10 XMMHUHU Ha OCHOBE CHCTEMHOTO MOAX0/ia K U3y4eHHI0 y4eOHOro Marepuana
u 00ycloBlIeHa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUM Ha OMNpPENENEHHBIX TEOPETUUECKUX
ypoBHsiX. Tak, B Kypce OpraHMYeCKOW XHMHH BEIIECTBAa PACCMATPUBAIOTCS Ha YPOBHE KIACCHYECKOM
TEOPUU CTPOCHUS OPraHUYECKUX COCTUHEHHH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKHX M DIIEKTPOHHBIX



MPEJCTAaBICHUN O CTpOeHUH BeulecTB. CBeeHus: 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTUHU —
OT YIJIEBOJOPOIOB 10 CJIOKHBIX OMOJOTMYECKH aKTUBHBIX COCJMHEHUH. B Kypce opraHmueckoil XuMuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IE€pPBOHAYAIbHBIC
MPEJCTABICHUS O XUMHUYECKOH CBSI3HM, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOMCTB
BELLECTB OT UX CTPOEHUS, 0 XUMUYECKOMN peakluu.

[To HOBBIM YTJIOM 3peHUs B IpeaMeTe «XHUMHUsD» 0a30BOTO YPOBHS pacCMAaTPHBAETCS M3Y4EHHBIN Ha
YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS TEOPETUYCCKUU MaTepuan U (HaKTOJIOTHYSCKUE CBEICHUS O
BEILIECTBAX M XMMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas XUMHUsD)
o0yJaromuMcsi  MPEIOCTaBISIETCST BO3MOKHOCTH  OCO3HATh 3HAUCHHE TEPHOJMYECKOrO 3aKOHA C
OO0IIETEOPETUYECKUX M METOJIOJIOTUIECKUX TMO3UIHH, TTy0Xe MOHATh HCTOPUIECKOE M3MEHEHUE (YHKIIHIA
3TOTO0 3aKOHA — OT 000O0IIAIONICH IO 00BICHSIONMEH ¥ MPOTHO3UPYIOIICH.

Enunnas cucrtemMa 3HaHMH O BaXKHEWINIMX BEUIECTBAX, WX COCTAaBE, CTPOEHUM, CBOMCTBaX WU
NPUMEHEHUH, a TaKKEe O XUMHUYECKMX peakUMsX, HUX CYIIHOCTH MU 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHsercd B Kypcax 10 u 11 kimaccoB aneMeHTaMH COJEpKaHUs, UMEIOUUMU KYyIbTYPOJOTUYECKUI U
MIPUKIIAIHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHMMAaHUIO B3aMOCBS3U XMMUHU C JPYTUMU HayKaMH,
packpblBalOT €€ poJb B IO3HABATEIBHOW W TPAKTUYECKON JAEATEIbHOCTH 4YeNIOBEKa, CIOCOOCTBYIOT
BOCITUTAHHUIO YBAXXEHHUS K MPOLECCY TBOPUECTBA B O0JACTU TEOPUH U MPAKTUUYECKUX MPHIIOKEHUN XUMUH,
MTOMOTAIOT BBIIYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYUMBIX Mpo0IeMax, CBI3aHHbIX
C XMMHEH, KpUTUYECKH OCMBICIMBATh MH(OPMALIMIO U MPUMEHATH €€ Ul MOTMOJHEHUS 3HAHUM, pelIeHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIIBHBIX HCCIEeI0BAaTENbCKUX 3a/1ad. B menom conepkanue ydeOHOTO
npenMera «XUMUS» JAHHOTO YPOBHS M3Yy4EHHUST OpPUEHTHPOBAHO Ha (OpPMHUpPOBAaHUE Y OO0yYaroUIuXcs
MHPOBO33PEHYECKON OCHOBBI ISl TOHMMAaHUS (UIOCO(PCKUX UAEH, TaKUX KaK: MaTepuaibHOE €JUHCTBO
HEOPraHMYeCKOTr0 M OPraHUYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM,
[M03HABAEMOCTh IPUPOJHBIX SIBIIEHUN MYTEM JKCIIEPUMEHTAa M PEIICHUS MPOTHUBOPEUMHA MEXAY HOBBIMHU
(dakTaMu M TEOPETHUYECKUMM NPEANOChUIKAMH, OCO3HAHUE POJM XHUMHH B PEHICHUH SKOJOTHYECKHX
npo0JieM, a Takxke MpoosieM cOepexeHs FHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U
MaTepuasios.

B mnyane pemieHus 3amad BOCIMTAHUS, PAa3BUTHS W COLMATU3AaUUU OOY4YaIOUIUXCS TPUHSTHIC
MIPOrpaMMOM M0 XMMHUH MOJXO0/IbI K ONPEACICHUIO COACPKAHUS U IIOCTPOCHHS IIPEAMETA MPETyCMATPUBAIOT
(dbopMHpOBaHHE YHUBEPCATbHBIX YUEOHBIX NEHCTBHIl, MMEIOMKUX 0a30BOE 3HAYEHHE JUIsI PA3NIUYHBIX BHUJIOB
NeSITeIbHOCTH: pelleHus] mpoOjeM, MOWCKa, aHalu3a M 00paboTKM HH(pOpPMAIMH, HEOOXOAMMBIX IS
MPUOOpPETEHUs OMbITa MPAKTUYECKON U UCCIeI0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B
MMO3HAHUY XUMUH.

B npaktuke npenogaBaHus XMMUU KaK HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MPU OMPENEICHUU COAEPKATEIbHOW XapaKTEPUCTUKHU Leled H3y4eHUs
MpeaMeTa HampaBieHHEM MEPBOCTENCHHONW 3HAYMMOCTH TPAJUIIMOHHO MpHU3HAETCS (opMHUpOBaHHE OCHOB
XMMHYECKON HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IEATEIHHOCTH YEeIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KylbTypbl. C METOOMYECKON TOYKM 3pPEHHUS TAKOM MOAXOHd K
OTIPEICIICHUIO LIEJIEH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO NaHHOM TOYKe 3peHMs IJIABHBIMU IESIMH HM3Y4eHHUs NpeaMera «XUMHsS» Ha 0a30BOM
ypoBHe (10 =11 k1.) sBIIsIOTCSA:

e (opMUpOBaHME CHUCTEMbl XUMHUECKHMX 3HAaHUI Kak Ba)KHEHIIEH COCTaBJIAIOLIEH €CTEeCTBEHHO-
Hay4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOH JIeKaT KJIFOUEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI
U TEOPUM XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOEGHHE M IIOHMMAHHUE CYIIHOCTU JOCTYIHBIX
0000IIeHNT MHPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C WCTOpHEeH WX pa3BUTHS H
CTaHOBJICHUS;

e (opMupOBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS BEUIECTB U XUMUYECKUX
peakuuii, HEOOXOOUMBIX Uil NPUOOPETEeHHs YMEHUH OPHUEHTHPOBATHCS B MHpPE BEUIECTB U
XMUMMUECKUX SIBJICHUM, UMEIOLINX MECTO B IPUPOJE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HU;



® Dpa3BUTHE YMEHUH M CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaOMIOIEeHHEM U OOBSICHEHHEM
XHMHUYECKOTO IKCIIEPHUMEHTA, COOTIOICHIEM MTPAaBUII 0€3011acHOT0 OOpPAIeHHUsI C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkareibHasl XapaKTepUCTHKA LieJel U 3a/1a4 U3Y4YeHUsl [IPEAMETa B IIporpamMmme
10 XMMHMM YTOUHEHA U CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMM IPUOPUTETAMHU B CHUCTEME CPEIHETO
obmiero oOpazoBanust. CerofHss B MPENOJAaBaHUM XUMHUHU B OOJIBLICH CTENEHU OTHAETCA NpPEAIOYTECHHE
MIPaKTUYECKOH KOMIIOHEHTE COJIep’KaHHs OOY4EeHMs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIIYCKHUKA
o0m1eo0pa3oBaTeNbHON  OpraHW3alMy, BJIAJCIOIMIET0 HE HA0OpPOM 3HaHWHA, a (QYHKIHOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHMSIMM AKTHBHOTO IOJIyYE€HUS 3HAHUNW U NPUMEHEHUs HUX B
peasIbHOM JKU3HM JUIsl pelIeHUs TPaKTUYECKUX 3aau.

B cBsi3u ¢ 3TUM Ipu M3y4EHUU TpeaMeTa «XUMHs JOMHUHHPYIOIIEe 3HaYeHNEe MPUOOPETaIOT TaKue
LEJIH U 3aJ1a41, KaK:

ajanranus oOyJaromMXcsi K YCJIOBMSM JMHAMUYHO pa3BUBAIOLIErocss Mupa, (opMupoBaHHe
MHTEJJIEKTYaJJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K  caM0o00pa3oBaHHUIO,  COTPYJHUYECTBY,
CaMOCTOSITEIILHOMY TPHHATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

dbopmupoBaHre y OOYYArONIUXCS KIIOUEBBIX HABBHIKOB (KJIFOUEBBIX KOMIICTCHIIMM), WMEIOIINX
YHHUBEpCaJIbHOE 3HAUY€HUE JJIS PAa3IMYHBIX BUAOB JAEATENbHOCTH: pEHIeHMs MpoOsieM, MoMcKa, aHaidu3a U
o0paboTku HMHOpPMALMK, HEOOXOIUMBIX ISl MPUOOPETEHUs ONbITa JAEATENbHOCTH, KOTOpas 3aHMMAaeT
BAXKHOE MECTO B NO3HAHMM XHMHH, a TaKXKe JUIsl OLEHKHU C MO3UIUN 3KOJOTrHYecKoi O0e30MmacHOCTH
XapakTepa BJIHUSHUS BEIIECTB M XUMUYECKUX MTPOLIECCOB HAa OPraHU3M YeJIoBeKa U MPUPOJAHYIO CPENy;

pa3BUTHE TIO3HABATENbHBIX MHTEPECOB, WHTEJUIEKTYAIbHBIX W  TBOPYECKHMX CIIOCOOHOCTEM
oOyuaronuxcs: CoCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBbIE 3HAHUS MO XMMHH B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSIMU, MCIIOJIb30BaTh COBPEMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA U
aHaJIM3a yueOHOM U HAyYHO-MOMYJISIPHON MHGOPMAIIMN XUMUYECKOTO CO/IEP KaHMUS;

dbopMupoBaHME U pa3BUTHE Y OOYYarOMIMXCS AacCOLMATUBHOTO U JIOTUYECKOTO MBIIICHHUS,
HaOMIOAaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B YACTHOCTH, TPH
IJIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaroluxcs yOeXJEHHOCTH B T'yMaHUCTHYECKOW HAIPAaBICHHOCTH XUMHUH, €€
BAKHOM pOJM B pELICHUH TIJIOOANBHBIX MPOOJEM palMOHAIBLHOTO MPUPOAOIOJIB30BAHUSA, MOIMOJIHEHU S
SHEPreTHUYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OepeKHOTO
OTHOIICHUS K TPUPOJIE U CBOEMY 3/I0POBbIO, a TaKyKe MPUOOPETEHUs OMbITa UCIOIb30BAHUS MOJTYyYEHHBIX
3HAHWUN [T IPUHATHUS TPAMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMHUECKUMHU SIBJICHUSIMH.

B yuebHoM miaHe cpemHero oOmiero oOpazoBaHusi mpeaMeT «XuMus» 0a30BOro ypoBHS BXOIUT B
COCTaB MpeaAMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OO01ee yucino 4YacoB, OTBEAEHHBIX JUISI M3YUYEHUS XUMHUU, Ha 0a30BOM YPOBHE CpPEIHEro 0OIIero
oOpasoBanusi, coctabisieT 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 vac B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHMuyeckoil XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYEHHE B IOJYYEHUH HOBBIX
BEILIECTB M MaTepuasoB. Teopus CTpoeHHUs OpraHmdeckux coeauHeHuid A. M. ByriepoBa, €€ OCHOBHBIE
noJyioxkeHust. CTpyKTypHbIe (OPMYIIbl OpraHu4ecKuX BemlecTB. ['oMosorus, uzoMmepus. XumMuueckast CB3b B
OpPraHMYECKUX COECANHEHUSX — OMHAPHBIE U KPATHBIE CBSI3U.



[IpencraBnenne o KiIacCU(pHUKAIMKM OPraHWYECKUX BEIIEeCTB. HOMEHKIaTypa OpraHHYecKUX
COEIMHEHUIN (CUCTeMaTHyecKas) M TpUBHUAJIbHBbIE Ha3BaHUs BAKHEWIIMX NPEICTaBUTENEH KJIacCOB
OpraHMYECKUX BEILECTB.

DKCcIepUMEHTAIbHBIE METO/bl U3yUCHHUsI BEUIECTB U UX MPEBPALICHUN: 03HAKOMJICHHE ¢ 00pa3laMu
OpraHMYECKUX BEILECTB U MaTepualaMy Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHUYECKHUX BEILECTB,
HaOJr0/IeHNEe W OMNHMCaHWE JAEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHHIO OPraHWYECKHX BEIIECTB IPHU
HarpeBaHuu (TUIaBJICHHUE, 0OYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOCHME, TOMOJIOTUYECKUN psiA. MeTaH M 3TaH — MPOCTEHIIME MPEACTaBUTEIN
aJIKaHOB: (pU3MYEeCKHe U XMMHUYECKHE CBOMCTBA (PeaKkIy 3aMeIIeHUs] U TOPEHNUs), HAX0XKICHUE B MIPUPO/IE,
[I0JIy4Y€HHUE U IPUMEHEHHUE.

ANKeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psA. OTWIEH W NpPONWIEeH — MpocTeimme
MPE/ICTaBUTENN  aJIKEHOB:  (U3MUECKWEe U  XHMMHUYECKHE CBOMCTBa  (peakuuu  TUIPUPOBAHUSA,
raJIor€HUPOBAHUS, TUJIpATALlUU, OKHCIEHUS U MOJIMMEPHU3ALINN), TOJyY€HUE U IPUMEHEHHE.

Ankaauensl: Oyragauen-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIIMe XMMHYECKHE CBONCTBA
(peakuus nonuMepu3zanun). [loryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTUYECKUH psAl. AUETHIEH — MpocTeHImi
MIpe/ICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, PU3NUECKHE U XUMUYECKUE CBOICTBA (peakuu TuIpUpOBaHHUs,
raJIoreHUPOBAHUS, TUIpaTallil, TOPEHNUS ), TOTyYeHHUE U IPUMEHEHUE.

Apensbl. benzoun: coctaB, cTpoeHue, Gpu3nyecKue 1 XUMUYECKHE CBOWCTBA (PEaKIMK raJlor€HUPOBaHUS
U HUTPOBaHUS), MOJIydeHHUE M TpUMEHeHHue. Tonyon: cocmas, cmpoeHue, Quauueckue u XuMuyeckue
ceolicmea (peakyuu 2an02eHUPOBAHUS U HUMPOBAHUS), NOAydeHue u npumeHerue. TOKCUYHOCTh apeHOB.
I'eneTnyeckas CBSA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAICKAIIUMHU K Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIle UICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHblii ra3 u nomyTHele HeQTsAHBIE Ta3bl. Hedth u e
npoucxoxacHue. CrocoObl mepepaboTku HepTH: TeperoHka, KPEeKUHT (TePMUYCCKUN, KATATUTHYCCKHIN),
nuposin3. [IpoaykTsl mepepaboTku He(TH, UX NPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHBI
yroJib ¥ MPOJYKThI €r0 NepepadoTKH.

OKcIepUMEHTAIIbHbIE METO/bl U3YyUEHHUs BELIECTB U UX MPEBPALICHUN: O3HAKOMJIEHUE ¢ 00pa3laMu
IlacTMace, KaydykoB W pe3uHsl, komekuuu «Hedptb» u  «Yrosmb», MoJenupoBaHHE MOJEKYI
YIJI€BOJOPOJOB M TaJOr€HONPOU3BOHBIX, MPOBEIECHUE NPAKTUYECKOW paboThl: MOJIydEeHHE STWIIEHA U
U3Y4YECHHE €ro CBOMCTB.

Pacuérnble 3agaun.

Bbluncnenus mo ypaBHEHUIO XMMHUYECKOM peakiuu (Maccbl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BElIECTBA WIM MPOJIYKTa PEAKLMUU I0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOJTHBIX
BEIL[ECTB WU MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coe{MHEHUS

[IpenenbHble OJHOATOMHBIE CHMPTHI. MeETaHON M 3TaHOJI: CTpOeHHEe, (U3UYECKUE M XUMUYECKHE
CBOICTBA (peak1K ¢ aKTUBHBIMM METaJlJIJaMH, T'aJIOT€HOBOJIOPOJJaMU, FOpeHne), npuMeHenue. Bogopoaneie
CBSI3M MEXy MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€ CHUPTHL. OTWICHIVIMKOIb W TJIMLEPUH: CTpPOEHHE, (PU3NYECKHEe U XUMHYECKHE
CBOMcTBa (B3aMMOJIEHCTBHE CO INEJIOYHBIMM MeTalslaMHM, KadeCTBEHHas peakiys Ha MHOTOATOMHBIE
cniupThl). JlelicTBUe Ha OpraHu3M uyesioBeka. [IpuMeHeHue rimnepruHa u STUIICHIJINKOJIS.

@DeHoJI: CTpOEHUE MOJIEKYJbl, (U3NYECKHMe W XUMHUYECKHe CBOHCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue deHomna.

Anpnerunpl U kemownvl. DOpManbAEruJl, aueTaIbACTHA: CTPOCHHE, (U3NYECKHEe U XUMUYECKHE
CBOMCTBA (peaKkIMy OKUCICHNUS U BOCCTAHOBJICHNUSI, KAUECTBEHHbIE PEAKLIUH), TOJYyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJieNIbHbIE KapOOHOBbIE KUCIOTHI. MypaBbHUHAs M YKCYCHasi KUCIIOTBI: CTPOEHHE,
¢u3nyeckue W XMMHUYECKHe CBOMCTBa (CcBOIicTBa, oOmMe Ui Kiacca KUCIOT, peakius 3Tepu]UKaIum),



noJiydeHue U npumenenne. CTeapuHOBas M OJICMHOBAs KUCIOTHI KaK MPEJCTAaBUTENN BBICIINX KapOOHOBBIX
KHACIOT. MblJ1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

Cnoxnble >(pUpBl KaK MPOU3BOIHBIE KAapOOHOBBIX KUCIOT. ['Maponn3 cioXHBIX 3¢upoB. JKupsl.
I'mpponus xupos. [IpumeHenne xupoB. bruonorudeckas poib KUPOB.

VrneBoasl: cocTaB, KilacCHU(UKanus YriaeBoAoB (MOHO-, AU- U TOJMcaxapuisl). Imokosza —
MPOCTEHIINI MOHOCaXapu: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (PU3MYECKHEe W XUMHUYECKHE CBOWCTBA
(B3ammoneiictBre ¢ ruapokcuaoMm Meau(ll), okucneHme amMmuadHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJICHUE, OpOXEHHE TIJIIOKO3bl), HAX0XJIEHUE B NPUPOJE, IPUMEHEHHUE, OUOoJIOTHYECKass pOoJb.
®otocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxmai u nemnosno3a kak npupoHsie noauMepsl. CTpoeHHe Kpaxmaila U Lesunono3bl. duznyeckue
U XUMHUYECKHE CBOMCTBA Kpaxmalia (THAPOIIN3, KAaUeCTBEHHAs! PEAaKLIUs C HOJIOM).

DKcrepuMEHTANIbHBIE METO/Ibl U3YyUEHUsI BEIIECTB M MX MPEBpAllleHUIl: TPOBEACHNE, HaOI0IeHuEe U
OMMCAHNE IEMOHCTPAIIIOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB
(oxucnenue srtaHosa okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPHHA C
ruapokcuoM  Meau(ll)), anpaerunoB (okucieHMe aMMHAYHBIM —pacTBOpoM okcuga cepebpa(l) u
ruapokcuiom Mmeau(ll), B3aumoneiicTBue kpaxmana C HMOJOM), NPOBEACHHUE MPAKTUUYECKOW pabOThI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHMIO XHMHYECKON peakuumu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalie OpraHn4ecKue CoOeNHEHMSI.

AMMHOKHCIIOTBI KaK aM(OTEpHbIC OpraHndeckue coequHeHns. Pu3nueckne 1 XUMHUYECKUE CBOMCTBA
aMHHOKUCJIOT (Ha puMepe IiuiuHa). bruonorndyeckoe 3HaueHHe aMUHOKHCIIOT. [lenTu sl

benku kak mpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. IlepBuuHas, BTOpUYHAs U TpPETUUHAs
CTpyKTypa OeikoB. XMMHUYECKUE CBONCTBA OENIKOB: TMAPOJNU3, J€HATypalysl, KayeCTBEHHbIE PEaKLUU Ha
OeNKH.

OKCIIepUMEHTAIIbHbIE METOJIbl M3Y4YEHHUsl BEILECTB M MX IpeBpalleHUi: HAOIIOJEHHE M ONHCaHHE
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHAaTypalys OSJIKOB IIPU HarpeBaHUU, LIBETHbIE pEaKLH OEJIKOB.

BbicokoMoIeKyIsIpHBbIE COeAMHEHUS

OCHOBHBIE MOHATHA XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHH: MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEeHb IOJIMMEPU3ALUK, CpEelHsAs MoJIeKyaspHas Macca. OCHOBHbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COCTUHEHNUN — NOJUMEPHU3aLMsl U TOJTUKOHICHCAIIHSL.

DKCcIepUMEHTAIbHbIE METO/bl U3yUEeHHUsl BELIECTB U UX MPEBPALICHUN: 03HAKOMJIEHUE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, Kay4yKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanuss MEXIpeIMETHBIX CBsi3e NpU M3y4eHUH opraHudeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCS 4epe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak W IMOHSITUH,
SIBJISFOLIMXCSI CHCTEMHBIMHU JUIs1 OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1u1re ecTeCTBEHHO-HAYYHbIE MTOHATHS: SBJICHUE, HAYYHbIH (haKkT, TMIOTe3a, 3aKOH, TEOpUs, aHAIIU3,
CHHTE3, KIacCU(pHUKaIHs, NEPUOIUYHOCTD, HAOIIOICHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOIETMPOBAHUE.

®dusznka: Matepus, SHEPIHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPIeTUUECKUI yPOBEHbB, BELIECTBO,
Teno, 00bEM, arperaTHoOe COCTOSIHUE BELIeCTBA, PU3MUECKUE BETUUNHBI U €JUHULIBI UX U3MEPEHUS.

buosnorusi: knerka, opranusm, 6unocgepa, 0OMeH BELIECTB B OpraHusMe, (poToCUHTE3, OHOJIOTHUYECKU
aKTHBHBIE BelecTBa (O€IKH, YrIIeBOAbI, XKHUPHI, (PEPMEHTBI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.

TexHosorus:: mnuOieBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IHMTAaHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHUE MPENapaThl, MaTEPUaAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBBI XHMHH

XUMHUYECKUN 3IeMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUYECKUe
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- 2neMeHThl. OCOOCHHOCTH paclpeieeH s HICKTPOHOB
0 OPOHTAISIM B aTOMaX AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOHPHUTypaLrsi aTOMOB.

[lepnoanueckuit 3axkoH u Ilepumonnueckas cucrema xumudeckux sneMeHtoB . M. Menneneesa.
Cas13p nepuoanueckoro 3akoxa u [lepuoauueckoit cucrembl xumudeckux anemeHToB Jl. M. Mengeneesa c
COBPEMEHHOU TEOpHUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIOXKHBIX BEIIECTB IO TpyINaM M MepuojaM. 3Hau€HUE NEPUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMUYecKasi CBsI3b. Buabl XxMMHuecKkoW CBSI3UM (KOBaJIEHTHasl HEMOJSpHAs M
MOJISIpHAsi, MOHHAs, MeTajulnyeckas). MexaHu3smbl 00pa30oBaHUS KOBAJIEHTHOM XUMHYECKOW CBA3U
(oOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). Bomopoanas cBsizb. BalleHTHOCTh. JIEKTPOOTPUIIATEIBHOCTD.
Crenens okucienus. MIoHbI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYASIPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMYECKON PEIIETKY.

[TonsiTHe o qucnepcHbIX cuctemax. MIcTHHHBIE M KOJIOUIHBIE pacTBOpBL. MaccoBast 10151 BellecTBa B
pacTBope.

Knaccudukanus Heopranumdeckux coeauHeHud. HomeHkmaTypa HEOpPraHMYECKHX BEIIECTB.
['eneTnyeckas CBsI3b HEOPraHUYECKHUX BEIECTB, MPUHAIICKANUX K PA3TUYHBIM KJIACCAM.

Xumudaeckas peakiusi. Kimaccudukanus XUMHUYECKUX PEAKIM B HEOPraHUYECKON M OPraHuyecKOou
XUMUHU. 3aKOH COXPAHEHUsI MacChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUH TP XUMUYECKHUX
peakumsIX.

CkopocTh peakuuu, e€ 3aBUCHUMOCTb OT pa3InyHbIX (akTopoB. OOpaTuMble peakiuuu. XUMHUYECKOoe
paBHOBecHe. DAaKTOPHI, BIUSIONIME HA COCTOSITHUE XUMHUecKoro paBHoBecus. [Ipunnun Jle latense.

OnexTponuTHyueckas auccoruamnus. CunpHble U cialble 3mekTponuThl. Cpeaa BOAHBIX PacTBOPOB
BEILIECTB: KUCTasi, HEUTpaibHas, HIEI0YHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKCIIepUMEHTAIbHBIE METOJIbI U3YyYEHHUS BEIIECTB M HX MPEBpaIleHHA: JIeMOHCTpalus TaOIui
«Ilepuoguueckass cucreMa xumuueckux anemeHtoB JI. WM. MenneneeBa», wu3ydeHue Mojenen
KPUCTAJIMYECKUX PEIIETOK, HaOMIOJeHHE M ONHMCAHHWE IEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(pa3nokeHue MmepoKcHa BOJOPO/Ia B MPUCYTCTBUU KaTalu3aTopa, onpeesieHue Cpeibl paCTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOPA, PEAKIIUU HOHHOTO 0OMEHa), MPOBECHIE IPAKTUUECKON paboThI
«BnusHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOM peakium.

Pacuérnbie 3agaun.

PacuéTel o ypaBHEHHSIM XUMUYECKUX PEAKIUI, B TOM YHCII€ TEPMOXUMUYECKUE PACUETHI, PACUETHI C
HCII0JIb30BAHNEM MOHATHS «MACCOBas JOJIS BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnsl. Ilonoxxenue HemeraiuioB B Ilepuommueckoil cucreme xumuueckux snemeHToB /I WM.
MengeneeBa M O0COOEHHOCTH CTpO€HHs aToMoB. Du3ndeckue CBOWCTBA HEMETAIOB. AJUIOTPOIHUS
HEMETaJIOB (Ha MpUMepe KHCIopoa, cepsl, pochopa u yriepoa).

XUMHUYECKHEe CBOMCTBAa Ba)KHEMIIMX HEMETAJUIOB (TaJOr€HOB, Cephl, a30Ta, (ocdopa, yriepona u
KPEeMHHUA) ¥ UX COCTUHEHUH (OKCHIOB, KUCIOPOICOAEPKAIINX KHCIOT, BOJOPOIHBIX COSAMHEHHH).

IIpumeHeHre BaKHEHIINX HEMETAIUIOB U UX COEIMHEHUM.



Meramibl. Ilonoxenue meramioB B Ilepuoguueckoit cucreme xumuueckux aviemeHtoB . .
MenneneeBa. OCOOCHHOCTH CTPOCHHSI JJICKTPOHHBIX 000JOYeK aToMOB MeTaywioB. OOmme (uznyueckue
cBoiicTBa MeTa/uIoB. CIu1aBbl METAJIIIOB. DIEKTPOXUMHUUECKHUH psiJl HAPSHKEHUM METaIOB.

XUMUYECKHE CBOMCTBA BKHEHIIMX METAIUIOB (HATPUM, KaIHi, KaJbLIMM, MarHui, aTlOMUHUM, [TUHK,
XpOM, KeJe30, MEJlb) U UX COCAUHEHUH.

OOmrre cnocoObl mosry4eHust MeTauioB. [IpiMeHeHe MeTauIoB B OBITY U TEXHHKE.

DKCHEpPUMEHTAIbHBIE METOJAbl M3Y4YEHHUs BEUIECTB M HMX TMPEBPAIICHUN: HW3YYCHHE KOJUICKIIUU
«Metamnpl U CIUIaBb», OOpa3slOB HEMETAIOB, PEIIEHUE 3KCIIEPUMEHTAJIbHBIX 3ajady, HaOJIoAeHHE U
ONMCAHUE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OIBITOB (B3aMMOAEWCTBHUE THJIPOKCHUJA aJIOMUHHUSA C
pacTBOpaMu KUCJOT U LIeI04Yel, KaUeCTBEHHbIE PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérnbie 3amaum.

Pacuérbl macchl BemjecTBa M oObEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOJIyKTOB PEAKIUH, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuum B o0ecrieueHun IKOJIOTUYECKOM, SHEPreTHUYeCKON U MUILEBON 0€30MacHOCTH, Pa3BUTHU
MenuiuHbL. [JoHsATHE 0 HAyYHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHil.

[IpencraBnenus: 06 0OMMX HAYYHBIX IPUHITATIAX TPOMBIIIJIEHHOTO TIOTYYEHUs BAXKHEHIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPHUAJIOB: Ba)KHEHIIINE CTPOUTENIbHBIE MaTepUallbl, KOHCTPYKIIMOHHBIE
MaTepHaibl, KPaCKH, CTEKIIO, KEpaMHKa, MaTepUaibl JUIsl JJIEKTPOHUKH, HAaHOMaTepuasbl, OpraHU4YeCcKue U
MHHEpaJIbHbIE YA0OpEHUSI.

XuMHUS U 370pOBbE YEJOBEKa: IpaBWJIa KCIOJIb30BaHUS JIEKAPCTBEHHBIX IpenapaToB, MpaBuiIa
0€301MacHOTO UCMOIb30BaHUS MpenapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanmuzarust MeXIIpeAMETHBIX CBSI3€H MPU M3YYEHUHW OOIIEeH M HeopraHudeckor xumuu B 11 kiacce
OCYILIECTBJISIETCSl Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaKk W MOHSATHM,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACIIBHBIX PEJMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHS: HAY4HBIN (DaKT, rUmoresa, 3aKOH, TEOpHUS, aHAINU3, CHHTE3,
KJ1accu(uKanus, NepuoAUYHOCTb, HAOIIOCHHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: Marepus, DJHEpPrus, Macca, aToM, OJJEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOIl,
PaZMO0aKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YpOBEHb, BEIIECTBO, TeJIO0, 00BEM, arperaTHOe COCTOSHUE
BEIECTBA, PU3NUECKIE BEIMYNHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knetka, opraHusM, SKOCUCTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHThI, BATAMHUHBI, 0OMEH
BEILIECTB B OpraHu3Me.

I'eorpadusi: MuHepabl, rOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass MNPOMBILUIEHHOCTh, METAJUIYpIrHsi, MIPOU3BOACTBO  CTPOUTEIBHBIX
MaTepHajoB, CEIbCKOXO3SICTBEHHOE MPOU3BOJCTBO, MUIIEBas MPOMBIIUICHHOCTh, (hapMalieBTh4YecKas
MIPOMBILIJIEHHOCTh, IMPOU3BOJACTBO KOCMETUYECKUX IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTepuaoB, 3JEKTPOHHAs TPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN HA BA30BOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

@®I'OC COO ycranaBiauBaeT TpeOOBaHUS K peE3yJIbTaTaM OCBOEHHUS OOYUYAIOIMIMMHUCSA HpPOTpaMM
cpeaHero obmero oopa3zoBaHus (JMYHOCTHBIM, METANPeIMETHBIM U IpeAMeTHbIM). HayuHno-meToandeckoit
OCHOBOH JUTs pa3pabOTKH IUIAHUPYEMBIX Pe3yIbTaTOB OCBOEHHS IPOTpaMM CpeHero olmiero oopa3oBaHUs
SBJIIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXO.



B cooTBeTcTBUM C CHCTEMHO-IESATEIHLHOCTHBIM MOAXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHUS TMpeaMera «XUMHUS» HAa YPOBHE CpPEIHEro OOIIero oOpa30BaHMsS BBIJIEICHBI CIIEIYIONIUE
COCTaBJISAOLIHE!

OCO3HAaHHME OOYYAIONIMMUCS POCCHHCKOW Tpa¥TaHCKOW HWJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPE/ICTICHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

LIeJICHANTPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarONIUXCs PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MIPUCYIIUMH 1IEJIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJIMYUEe TPABOCO3HAHUS JKOJOTUYCCKOW KYIbTYphl W CIIOCOOHOCTH CTaBUTh 1A W CTPOUTH
KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHHUS MpeaMeTa «XHUMHS» JOCTUTAIOTCS B EIUHCTBE Y4eOHOW U
BOCIIUTATENLHON JEATEIPHOCTH B COOTBETCTBHM C TYMAaHUCTUYECKHUMH, COIUOKYIBTYPHBIMH, TYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMU U HJI€aJIaMU POCCHUICKOTO TPakIaHCKOTO 00IIeCTBa, MPUHSITHIMU B OOIIIECTBE
HOpMaMU W TpaBUJIAMU TOBEJEHUs, CIIOCOOCTBYIOIIMMH TIPOIIECCAM CAaMOTIO3HAHUS, CaMOPa3BUTUSA H
HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YyJaIOIHUXCS.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS TNpenMeTra «XUMHUS» OTPaKarT CHOPMUPOBAHHOCTH OIBITA
MMO3HABATEIPHOW M TMPAKTHUYECKOW JCATEIHHOCTH OOYUYAIONIUXCS MO peaiu3allii MPUHSATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUSI 00YJAIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBOKCHUS K 3aKOHY U
MIPaBOMOPSIIKY;

MPEACTABJICHUS O COLMAIBHBIX HOPMaX U IpaBUiIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM AEATEIHHOCTU MPH CO3/JaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M NPUHMMATh MOTHUBBI, HAMEPEHHS, JOTMKY U apryMEHThl APYruxX Mpu
aHaJIM3e pa3IM4HbIX BUJOB YUeOHOM IS TEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHUS :

LIEHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOW XUMUU;

YBOXEHHUsI K IMPOLIECCY TBOpPUECTBA B O0JIACTH TEOPHUH M MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKH €CThb pe3ylbTaT AJUTENbHbIX HaOIIOACHUN, KPOMOTIMBBIX
SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPpyZAa YYEHBIX U IPAKTUKOB;

WHTEpeca U IO3HABATEIbHBIX MOTHBOB B TOJIYYEHHH U MOCIEIYIOIIEM aHaiu3e WH(OpMaluu O
MepeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIGHMBAaTh CUTYyalldd, CBS3aHHbIE C XUMUYECKUMU SIBICHUSIMU, U MPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHUE U MOCTYIIKM CBOMX TOBApHILEH C MO3UIUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaHNSA KYJIBTYPHI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3I0pOBOTO M 0€30MacHOTr0 00pa3a >KW3HHU, HEOOXOJIMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHns mpaBui 0e30MacHOTO OOpalleHus] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHON KH3HU U B
TPYJAOBOM AESTEIBHOCTH;

MOHUMAHMS [IEHHOCTH MPaBUJ HMHIMBUIYaTbHOTO M KOJUIEKTHBHOTO OE€30MAacHOTO TMOBEACHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;



OCO3HAHMA TOCJIEACTBUNA M HETPHATHS BPEAHBIX MPHUBBIYEK (YIOTPEOICHHUS aJIKOTOJsl, HAPKOTHUKOB,
KYpEHUs);

5) TPyAOBOro BOCIIMTAHHUS:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATENILCKON JESITEeIbHOCTH, OOILIECTBEHHO
II0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIbHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE y4acTHE B PEILIEHUHU MPAKTUUYECKUX 3a7ay COLMAIbHOM HalpaBiICHHOCTH (B
paMKax CBOEro KJjacca, IIKOJIbI);

MHTEpECa K MPAKTHUYECKOMY HM3YYCHHIO NMPO(ECCHil pa3IMYHOrO poJa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMUH;

YBa)XEHUSI K TPy, JHOASIM TPYyJia U pe3yibTaTaM TPYIOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIUBUAYalIbHOW TpaeKTOpuu oOpa3oBaHUs, Oynylien
npodeccun W peanu3alul COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKHU 11€7€CO00pa3HOro OTHOLIEHUS K MPHUPOJE, KaK UCTOYHUKY CYHIECTBOBAHMS JKU3HHU Ha
3eMmire;

MMOHUMAaHMS IJ100abHOTO XapaKTepa IKOJIOTMYECKUX MPOoOJIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MTPUPOJTHON M COLIMAIBHOMN CPeIbl;

OCO3HAHHS HEOOXOJUMOCTH HCHOJB30BAHUS JOCTHKEHUH XMMHHM JUISI pPEUIEHHs BOIPOCOB
paIMOHaIBLHOTO MPUPOAOTIONB30BaAHNUS;

AKTHUBHOTO HEINpUATUS JEHCTBHUM, NMPHUHOCAIIUX BPEJ OKPYXKAIOIIEH HPUPOJHON cpele, yMEHUS
MIPOTHO3UPOBATh HEONArONPUSATHBIE HSKOJIOTMUYECKHE IOCIEACTBUS MMpEeANPUHUMAEeMbIX JEUCTBUNA H
IPEIOTBPALLATh UX;

HaJIM4Us Pa3BUTOrO SKOJOTUYECKOTO MBIIUIEHHUS, 3KOJOTMYECKON KYJIBTYPBI, ONBITA IEATCIBHOCTH
HKOJIOTMYECKON HAIIPaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B ITO3HABATEIBHON, KOMMYHUKATUBHOU
U COLIMAJILHON IPAaKTUKE, CIIOCOOHOCTU M YMEHUS aKTUBHO IIPOTUBOCTOSATH UJEOIOTHU XeMO(poOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(OPMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
0O0I11eCTBEHHOH NPaKTHKH;

MOHMMAaHUs CHeU(PUKN XMMHUU KaK HayKd, OCO3HaHUA €€ posiM B (JOPMHPOBAHUU PALMOHAIBHOTO
Hay4YHOT'O MBIIUIEHHS, CO3/IaHUM LEJIOCTHOIO MPEJCTAaBICHHUs 00 OKPYKAIOLIeM MHUpE KaK O €IUHCTBE
IPUPOJBl M YEIOBEKa, B IIO3HAHUM HPUPOIHBIX 3aKOHOMEPHOCTEM M pELIeHHH IpoOJeM COXpaHEHMs
IIPUPOJIHOTO PABHOBECUS;

yOKIEHHOCTH B 0CO00OM 3HAYUMOCTM XMMHUHM JUIsI COBPEMEHHOM NMBHMIM3alMU: B €€
I'YMaHMCTUYECKOIN HAIpaBIE€HHOCTH M BA)XKHOM POJM B CO3/aHMM HOBOW 0a3bl MaTepUaibHON KYJIbTYpHI,
peleHnH TIJI00abHBIX MPOOJeM yCTONYMBOrO pPa3BUTHUS YEIOBEUYECTBA — CBIPbEBOM, IHEPTETUUECKOM,
IUIIEBOM M SKOJIOTUYECKOH 0e3011acHOCTH, B Pa3BUTHM MEIULMHBI, 00ECIIEYEHUU YCIOBHH YCHEIIHOTO
TpyZa ¥ 3KOJIOIMYECKH KOM(OPTHOH JKU3HU KaKJ0T0 4jieHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTHU: NOHUMAaHMs CYIIHOCTH METOJOB IO3HAHUS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM MCIIOJIb30BaTh IOJydaeMble 3HAHUS Ul aHalu3a U OOBSCHEHUs
SBJICHUHM OKpPYKAIOIIET0O MHpa W MPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHUs JaenaTb O0OOCHOBaHHbIE
3aKIIIOYEHUSI HA OCHOBE HAayyHBIX (DAKTOB M HMEIOIIMXCA JAHHBIX C IENbI0 IMOJyYEHHS JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XUMHUUYECKHME 3HAHUS Ui peIIeHUs mnpodieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATEIBCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHHMIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XMUMHHU B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMYHbIX chepax MpophecCHOHATHLHON NeITeTbHOCTH.



METAINIPEIJMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3yabTaThl OCBOCHHS YI€OHOTO TpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETO OOIIEeTo
00pa3oBaHUs BKIIOYAOT:

3HaUYUMBbIC i1 (QOPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYAIONMIUXCS  MEXIAUCIUILTMHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIECHAYYHBIC ITOHSATHUS, OTPAKAMIIME IEJIOCTHOCTh HAYYHOU KAPTHUHBI MUpPA H
cren(pUKy METOJOB TO3HAHMS, HCIIOJIE3YEeMBIX B €CTECTBEHHBIX HaykKaX (MaTepus, BEIIECTBO, dHEPTHs,
SIBJICHUE, TPOIECC, CHUCTEMa, HAyYHBIH (aKT, MPHHIMIL, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U IPYTHE);

VHUBEpCAJIbHBIC y4eOHBIC JIEHCTBUSA (IMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYISTHBHBIC),
obecnieunBaromue (GopMupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH W  COLNMAIBHOW KOMIICTCHITUH
00yJaroImXxcs;

CIIOCOOHOCTh OOYYArOIIMXCSl MCIOJIB30BAaTh OCBOCHHBIC MEKIUCIUTUTHHAPHBIC, MHPOBO33PCHUCCKUE
3HAHWS U YHUBEPCAIbHbBIC YIeOHBIC ICHCTBUS B TIO3HABATEILHOW U COIMMATLHOM MTPAKTHKE.

MertanpeameTHbIE pe3yIabTaThI OTpaXaroT OBJIaJICHHE YHUBEPCAITbHBIMHU YIeOHBIMH
MMO3HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJIS THBHBIMH JICHCTBUSMU.

OBiajieHHe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEILHBIMY I€HCTBUSIMU:

1) 6a3oBble JJorMUYeCKHUE AeHCTBUS:

CaMOCTOSITSIIBHO (POPMYITHPOBATE M aKTYATM3UPOBAThH TPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OTIPEJICIIATh eI JICATEIBbHOCTH, 3aJaBas MapaMeTphl W KPUTEPHH HX JIOCTH)KCHHS, COOTHOCHTH
PE3YIBTAThI JICATSIILHOCTH C IMTOCTABIICHHBIMH IIEIISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHHS — BBIICISATH XapaKTEPHBIC
MPU3HAKK TIOHSATHUA W yCTaHABJIMBATH MX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIWE TOHSTUS IS
O0OBSICHEHUS OTIICITBHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMSI M KPUTEPUH VIS KJIACCU(UKAITUN BEIIECTB U XUMUYCCKUX PEaKIIHil;

yCTaHaBIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3W MEXKIY U3YIaeMbIMU SIBJICHUSIMU,

CTPOWUTH JIOTUYECKHE pPACCYKIeHUs (WHIYKTHBHBIC, JCIYKTUBHBIC, IO aHAJOTHUH), BBISABJIATH
3aKOHOMEPHOCTH W ITPOTUBOPEYHS B PACCMATPUBAECMBIX SBJICHUAX, (DOPMYITMPOBATH BHIBOIBI M 3aKIIIOUCHHUS;

MIPUMEHATHh B TPOLIECCE TMO3HAHUsS, MCIOJb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBbIBaTh MOJEIBHBIE IPEACTABICHUS — XHMHUYECKHH 3HAK (CHMBOJI) 3JIEMEHTa, XHUMHUYECKas
dbopmysa, ypaBHEHHE XUMHUUYECKOW PEAKIIMU — MPH PEHICHUM YUY€OHBIX MO3HABATEIbHBIX U MPAKTHYCCKUX
3a/1a4, MPUMEHITh Ha3BaHHBIE MOJCIIbHBIC TPEJACTABICHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LIETH U 3aJa4d KCCIIEOBAHHS, HCIIOJIb30BAaTh MOCTABIEHHBIE U CAMOCTOSITENEHO
chopMynupOBaHHbBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIIs1 (JOPMUPOBAHUS TUIIOTE3bI
IO MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BIIaJIETh HAaBBIKAMU CAMOCTOSITEILHOTO TUIAHWPOBAHUS U MPOBEJCHUS YICHHMUECKUX DKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMsI HaOMIOaTh 3a XOJAOM IMPOIIECcCa, CaMOCTOSITENIFHO TPOTHO3UPOBATH €ro
pe3ynbraT, (GOpMyaUpOBaTh O0OOOIIEHHS U BBIBOJIBI OTHOCHUTENBHO JOCTOBEPHOCTH pPE3yJIbTAaTOB
UCCIIETIOBAHUS, COCTABISITH 000CHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

MpUOOpETaTh OMBIT YYEHWYECKOW HCCIEeOBATENbCKOW U TMPOEKTHOW MJESITeNbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIHOMY TOWCKY METOJOB pEHICHUS MPAKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B pPa3jMYHBIX MCTOYHHMKAX HHPOpMAIMU (HAYYHO-TIOMYJsIpHAs JHTEparypa
XMUMHYECKOTO COJIEp)KaHus, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIM3upoBaTh WHGOPMAIUIO



pa3NUYHBIX BUAOB H  (OpPM  TPEICTAaBICHHSA, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPECUNBOCTE;

(dbopMynHpOBaTh 3aNpoChl U MPUMEHSTHh pa3IMYHbIE METOIbI NMPU MOUCKE U 0TOOpe MH(pOpMAINH,
HEOO0XOAMMOM ISl BBINIOJTHEHHS y4eOHBIX 3a/1a4 OTPEACTIEHHOTO TUTIA;

MpHOOpeTaTh OMBIT UCTIOIL30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3THYHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIOMPATh ONTUMAIBHYIO (HOpMy mpescTaBiieHus WHGOpManuu (CXeMbl, TpaduKH,
JarpamMmmsl, TaOJIUIbl, PUCYHKH U IPYTHE);

WCTIOJb30BaTh HAYYHBIN SI3BIK B KayeCTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOW HHGOpMaimeit:
MPUMEHITh MEXKIpEAMETHbIC ((pHU3UYecKHe ¢ MaTeMaTH4ecKHe) 3HAaKd W CHMBOJIBI, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

WCTIOJIB30BAaTh M MPE0OPa30BhIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OByajieHHe YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€eliCTBUSIMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJie¢ Juajora W/WIA JUCKYCCUH,
BBICKa3bIBaTh WJEH, (OPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCHUTEIHHO BBITIOJIHEHHS TPEII0KEHHOM
3aJauu;

BBICTYIIaTh ~C  TPE3CHTAIleld  pe3yabTaTOB  TO3HABATENHLHOW  JICATEIIEHOCTH, IOJyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBITIOJTHEHWH XHUMHUYECKOTO JKCIIEPHMEHTA,
MPAKTUIECKON pabOTHI 1O MCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEATH3ANN YIeOHOTO TPOEKTa H
(GbopMyTHpOBaTh BBIBOJBI N0 pe3yJabTaTaM IMPOBEAEHHBIX HCCICIOBAHUN ITyTEM COTIIACOBAHUS TMO3HWIHN B
X0J1e 00CYXJICHHUS 1 OOMEHa MHCHHUSIMHU.

OBnajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH T€HCTBUSIMM:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYILIECTBIISITH CBOIO MTO3HABATENIbHYIO JESATEIbHOCTD, ONpeaess eé
LeMH U 3aJ]aud, KOHTPOJHUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH IMpeaiaraeMblil aJropuTM
JEHUCTBUM TIPU BBITIOJIHEHHH YYEOHBIX W HMCCIIENOBATEIIbCKUX 3a7ad, BbIOMpaTh HamOojee d)PeKTUBHBINA
CHoco0 UX penIeHus ¢ y4ETOM MOJTy4eHUS! HOBBIX 3HAHHUM O BEIIECTBAX U XMMHUYECKUX PEaKIUsiX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEILHOCTU Ha OCHOBE CaMOaHalIn3a U CAaMOOIICHKHU.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMHsD OTPaXKaroT:

C(OPMHUPOBAHHOCTh IPEJCTABICHUNA O XUMUYECKON COCTABIAIOIIEH €CTECTBEHHO-HAyYHON KapTHUHBI
MUPa, POJI XUMUH B MIO3HAHUM SABJICHUNA IPUPObI, B (POPMUPOBAHUM MBILUIEHUS U KYJIbTYPbI JUYHOCTH, €€
(GYHKUMOHATBHON TI'PaMOTHOCTH, HEOOXOIMMOW [yl pEIICHUs MPaKTHUECKUX 3alad M HKOJOTHYECKU
000CHOBaHHOT'O OTHOILEHUS K CBOEMY 3/10POBBIO U IPUPOJIHON Cpesie;

BJIQJICHUE CUCTEMOM XMMMUYECKHX 3HAHHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIArAlOIIME IOHATHS
(XMMHUYECKUIl ~ 2/IeMEeHT,  aToM, DJJeKTpOHHas  000JOoYKa  aToOMa,  MOJIEKYyla,  BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasl CBs3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas M COKpauliéHHas),
MOJIb, MOJISIpDHAs Macca, MOJISIPHBIM 00BEM, YrIepoJHbIN CKeleT, (PyHKIMOHAJbHAs TpyIIa, paaukal,
U30MEpHsl, U30MEPBI, TOMOJIOTMUECKUN PsAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA M a30TCOJEpIKallue
COEIMHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCOUHEHMS); TEOPHU H
3aKOHBI (TEOpUsl CTPOCHUS OpraHUYeCcKuX BenlecTB A. M. byTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHH; MHUPOBO33PEHYECKHE 3HAHMs, JIEKAlIME B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOIMUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, IMOJIydeHMH W O€30MacCHOM HCIOJIb30BaHUM Ba)KHEMIINX OPraHUYECKHX BEIIECTB B OBITY H
MIPaKTUYECKOMN JESITEIbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHMH BBISBIATH XapaKT€pPHbIC IPH3HAKK TOHATUH, YCTAHABIMBATh UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE ITOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U IPEBpAIleHUN
OPraHU4YeCKUX COCTMHECHUN;

c(OPMHUPOBAHHOCTh ~ YMEHHH  HWCIOJB30BaTh XHMHYECKYI0 CHUMBOJIUKY [UIS  COCTaBJICHHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (OpMyT OpPraHHYecKUX BEIIECTB H
YpaBHEHUH XUMHUYECKUX PpEaKLUMH, H3roTaBIMBaTb MOJIEIM MOJIEKYJl OpPraHMYECKUX BELIECTB JUIS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh NMPHUHAIC)KHOCTh M3YUYECHHBIX OPraHMYECKUX BEIIECTB
M0 UX COCTaBY U CTPOSHHIO K OMpPECNEHHOMY KIJIACCY/TPYIIE COSAWHEHHU (YrJIeBOAOPOMABI, KUCIOPOA H
a30TCOJIEpIKAIME COEOUHEHMs, BBICOKOMOJIEKYJSPHbIE COEAMHEHHMs), JaBaThb WM Ha3BaHUS IO
cucremarnueckoir HomeHknarype (IUPAC), a Taxke NPHBOAWTH TPUBUAIBHBIC HA3BaHUS OTICIHHBIX
OpraHMYECKUX BEILIECTB (3TUJIEH, TPONUIIEH, alleTUJIEH, 3TUJIEHIJIMKOJIb, TJINLEPHH, (PeHO, (opMabaeru,
aleTanbpJern]l, MypaBbHHAsl KHUCIIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTA, CT€apUHOBAas KHCIOTA,
TJIF0K03a, PPYKTO3a, Kpaxmal, eJIT0I03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEIsATh BUIbl XMMHYECKOH CBSI3M B OPraHMYECKUX COETUHEHMSIX
(oMHaApHBIE U KpaTHbBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOXKEHHUSI TEOPUH CTPOCHUS OpraHu4ecKux Beuiects A. M.
BytnepoBa /uis 0ObsICHEHHS] 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
Macchl BEIECTB;

cOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (QHU3NYECKHE U XUMHUYECKHE
CBOMCTBa TUMHMYHBIX MPEACTABUTENEH pa3MYHBIX KIACCOB OPraHMYECKHX BEIIEeCTB (METaH, 3TaH, STUJIEH,
MPOMIICH, aleTwiIeH, OyraaueH-1,3, merwnOyramuen-1,3, O€H30i, METAHOJ, 3TAHOJ, STUJICHTIUKOJD,
rIMLepuH, (eHoJ, aleTalblIeru], MypaBbUHAs W YKCYCHasl KHUCJIOTBI, TJIIOKO3a, Kpaxmal, IIeJUII0JI03a,
AMUHOYKCYCHasi ~KHCIIOTa), WUIIOCTPUPOBAaTh TE€HETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHUSIMH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C CIOJb30BAaHUEM CTPYKTYPHBIX POpPMYIT;

cOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKH YTJIEBOJAOPOJHOTO ChIpbsl (HEPTB,
MIPUPOJIHBIN Ta3, YToJib), CIIOCOOBI X MEPEepadOTKH U MPAKTHICCKOE TPUMEHEHHUE TTPOIYKTOB MTepepadOTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYMCIICHUS IO XUMUYECKHM ypaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHH IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN);

chOpMUPOBAHHOCTh YMEHMI BIIAJETh CUCTEMON 3HAHUII 00 OCHOBHBIX METOJaX HAYYHOI'O MO3HAHMS,
UCIOJIb3YeMbIX B XHMHUHU TPU W3YYEHUU BEIIECTB U XUMHUYECKHX SIBJICHUU (HaONOJIeHUE, MU3MEpEeHUeE,
SKCIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS JJIsl TIPUHATHS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHH cOONMIOIaTh MpaBuia IOJIb30BAHMS XMMHUYECKOH TMOCyIoll U
nabopaTopHbIM 000pYyAOBaHHMEM, a Takke IMpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIIOJHEHUIO Ta00PATOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMOJHATH XUMUYECKUIN SKCIIEPUMEHT (TpeBpaIleHuUs
OpPraHMYECKUX BELIECTB IPU HArpEeBAaHUU, INOJYyYEHUE ATHIEHA U W3YyYEHUE €ro CBOMCTB, KAaYECTBEHHBIC
peaKknMyu OpraHUYeCcKUX BEIECTB, JAEHATypalus OelKOB NpH HarpeBaHWH, IBETHbIE PEAKLUUU OEIKOB) B
COOTBETCTBUHU C NPABUIAMU TEXHUKHM O€30MaCHOCTHU MpHU OOpallleHHH C BELIEeCTBAMU M J1a0OpaTOPHBIM
00OpyZOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOIO HKCIEpUMEHTa B (hopMe 3amucH ypaBHEHH
COOTBETCTBYIOLIUX peakuil 1 (GopMyarpoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATH XMMUYECKYI0 MH(POPMALHUIO, MOTYyIaeMyto
U3 pa3HbIX UCTOYHUKOB (CpeaCTBa MAacCOBOM nHpopmanuu, HTEpHET U APYTruXx);

c(OPMHUPOBAHHOCTh YMEHUH CcOOMIONATh MpPaBUIA 3KOJIOTMUYECKH LEIecOO0pa3HOro IMOBEACHUS B
OBITY ¥ TPYJIOBOM JIEATEIBHOCTH B LIEJSIX COXPAHEHHUsI CBOETO 3/I0POBBS M OKPYKAIOILIEH MPUPOIAHOM cpelibl,
OCO3HABATh OIACHOCTb BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKHX BEILECTB,



nonuMasi cMmbicit nokaszarens [11K, mosicHATh Ha mpuMepax crocoObl YMEHBIIEHUS M MPEIOTBPALCHUS UX
BpPEAHOI0 BO3JIEMCTBUS Ha OPTraHU3M YEJIOBEKA;

JIIsL O6yanOIHHXC$I C OTpaHUYCHHBIMHU BO3MOKHOCTAMU 3J0POBbA: YMCHUC NPHUMCHATH 3HAHHWA 00
OCHOBHBIX JOCTYITHBIX MCTOJaX NNO3HAHUSA BCUICCTB U XUMHUUYCCKUX SIBJIGHPIP'I;

IUISL CIETIBIX M CIa0OBUISIIMX OOYJarOIUXCsl: YMEHUE HCIIOIb30BaTh PEIbE(PHO-TOUCUHYIO CUCTEMY
o0o3nauenwmii JI. bpaiins i 3anucu XUMHYECKIX (GOPMYIL.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHuyeckast XuMHUsh 0TPAKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYCCKOW COCTABJISIFONICH €CTECTBEHHO-HAYIHOW KapTHHBI
MHpa, POJIU XUMHUU B IMO3HAHUH SIBIEHUH TTPUPOJIBI, B (GOPMUPOBAHUN MBIIIICHUS ¥ KyJAbTYpPbl TUYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOJMMOW I PEHICHUS NPAKTHYSCKUX 3a7a4 U IKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO M MPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHUW, KOTOpAs BKJIKOYAET: OCHOBOIMOJIATAIOIINE TOHATHS
(XMMHYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JEKTPOHHBIC OpOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIDHBI 00BEM, BaJEHTHOCTH, AJIEKTPOOTPHIIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b
(koBasieHTHAsI, WOHHAS, METAUTMYECKas, BOJOPOAHAS), KPUCTALTMYECKAs PEIIETKA, TUIBI XUMHUYECKHUX
peaKkuuii, pacTBOp, OHJIEKTPOIUTHI, HEIICKTPOJUTHI, AIEKTPOJUTHYECKAs JUCCOLUMALNSA, OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW pPEaKIui, XUMHUYECKOE PABHOBECHE); TEOPHUU U 3aKOHBI (TEOPHS
AIEKTPOJIUTUYECKON AHCCOIMAalnM, nepuoauyeckuil 3akod . M. MenpaeneeBa, 3aKkOH COXpaHEHHS] MaCChl
BEIIECTB, 3aKOH COXpPAaHEHUS M MPEBpAIlCHUs SHEPIHMH MPU XUMUYECKHX PEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKALME B OCHOBE IOHUMAaHUsI IPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (DakTOJIOrMuecKre CBEICHMS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U
0€30MMacHOM UCMOJIb30BaHUM BRKHEUIITNX HEOPTraHUUECKUX BEIIECTB B OBITY U MPAKTUUECKOH JEsITeTbHOCTH
YEJI0BEKa;

cOpPMUPOBAHHOCTh YMEHHUI BBISIBIISITH XapaKT€pHble MPHU3HAKA TMOHSTHM, yCTaHABIMBAaTh UX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS IPU ONKWCAHUA HEOPTAaHWUYECKHX BELIECTB M HMX
MpEeBpAIlCHU;

cOpPMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XHUMHYECKYI0 CHUMBOJMKY MJIi COCTaBIICHHS (DOpMyI
BEILIECTB M YPaBHEHUN XMMHUYECKUX peakiuii, cucremaruieckyro HomeHkinatypy (IUPAC) u TpuBuaabHbIe
Ha3BaHU OTACIbHBIX HEOPraHUYECKUX BEIeCTB (YrapHbIii ra3, yriIeKHCIbIi ra3, aMMuUak, rameéHas U3BecTb,
HeraméHasi U3BeCThb, IUThEBasl COJa, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUH ONpEAEATh BaJICHTHOCTh M CTETIEHb OKUCIICHUS XUMHUYECKUX 2JIEMEHTOB
B COCAMHEHUSX DPA3IUYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAs, MOHHAs, MeETaJTMYecKas,
BOJIOPOJIHASI) B COEOUHEHUSX, THUIN KPHUCTAJUIMYECKON pEIETKH KOHKPETHOTO BellecTBa (aToMHasd,
MOJIEKYJISIpHAsi, WOHHAs, METaJUIMYecKas), XapakTep Ccpelabl B BOJHBIX pPAcTBOpPax HEOPTaHUYECKHX
COCJIMHEHUH;

cOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHMYECKHX BEIIECTB MO HX
COCTaBY K OMpENENIEHHOMY KJIacCy/Tpylie COeIuHEHUN (IMPOCThIe BEIIECTBA — METaUIbl U HEeMEeTallbl,
OKCHJIbI, OCHOBaHHMSI, KUCTIOTHI, aM(POTEPHBIE TUPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICT Tepuoanueckoro 3akona J[. M. MengeneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
anemeHToB 1-4 mnepuonoB Ilepuogmueckoit cuctembl xumudeckux snemeHtoB Jl. M. Menneneesa,
UCTIONBb3Ysl TIOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTANIN», «IHEPTETUUYECKUE YPOBHU», OOBICHITH
3aKOHOMEPHOCTU U3MEHEHHS! CBOMCTB XUMHUYECKUX AJIEMEHTOB M UX COEIMHEHUM IO MepuojaM U rpynmnam
[Tepuonnueckoit cucremsl XuMuueckux anemMeHToB . M. Menzaeneesa;



c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KIacCOB, HOATBEPKIaTh CYIIIECTBOBAHUE FEHETUYECKOM CBSI3U MEXKY
HEOPraHMYECKUMHU BEUIECTBAMU C IOMOLIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUIi;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMUYECKUE PEAKLIUU MO PA3IMYHBIM MpPU3HAKAM
(4ucity U cocTaBy pearupyrolfx BeIeCTB, TEIIOBOMY 3P (GEeKTy peakinu, N3MEHEHUIO CTETIEHEH OKUCTICHHS
3JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTUIO KaTalnu3aTopa);

C(OPMHUPOBAHHOCTh YMEHHMI COCTAaBJIATH YPAaBHEHUS pEAKIUi pPAa3JIMYHBIX THUIIOB, TIOJHBIE |
COKpAIEHHbIE YPAaBHEHUSI PEAKIMI NOHHOTO OOMEHA, YUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TU pEaKLUUU HAYT
JI0 KOHLIA;

Cc(OPMHUPOBAHHOCTh YMEHHH TPOBOAWUTH PEAKIUH, IOATBEPKAAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPIaHWYECKUX BELIECTB, PACIO3HABAThH OINBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOIHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMHM pPACKPBIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIIMMA
MTOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHX PEaKIInii;

c(OpMHUPOBAHHOCTh YMEHUIN OOBSICHSATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT pa3INuHbIX
(akTOpOB; XapakTep CMEIICHUs XHMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3AEHCTBUS
(npunnun Jle HlaTense);

cOpPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaThb XHUMHYECKHE IMPOIIECChl, JieXKallue B OCHOBE
MIPOMBIIIIJIEHHOTO MOJyYEHHUS! CEpHOI KUCIIOTHI, aMMHaKa, a Takke c(OpMUPOBAHHOCTH MpEACTaBICHUI 00
00X HAYYHBIX MPUHIUIIAX U HKOJOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIIEHUS C MCIOJIB30BAHUEM MOHITHUS «MaccoBas JI0JIs
BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOILIEHUH ra30B MPH XMMHUYECKUX PEAaKIUSAX, MAcChl BEUIECTBA WJIH
00béMa razoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM O0bEMY OJHOTO W3 YYacCTBYIOIIMX B
peaKiuu BELIECTB, TEIUIOBOro 3(d@dekra peakuuu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB,
MIPEBPALLEHUS U COXPAaHEHUs SHEPTUU;

chOpMUPOBAHHOCTh YMEHUW COONIOAATh TIpaBWiIa TOJB30BAHUS XHMHYECKOW TMOCylod U
nabopaTopHbIM O0OpYJOBaHWEM, a TaKXKe TMpaBmwia oOOpalieHWs ¢ BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBIMOJHATH XUMUYECKUN SKCIEPUMEHT (paziioKeHue
MEepPOKCHJIa BOJIOPOJa B MPUCYTCTBUH KaTallM3aTopa, OMpe/IeiIeHHe Cpellbl pAaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIHLHOTO MHAWKATOPA, BIMSAHUE PA3IMUHBIX (DaKTOPOB Ha CKOPOCTh XUMUYECKOM peakliu, peakinu
HMOHHOTO 0OMEHa, KayeCTBEHHbIE PeaKkIM Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelIeHre SKCIEpUMEHTaIbHBIX 3a/1a4 110 TeMaM «MeTtamib» u «Hemerasibl») B COOTBETCTBUU C NMPaBUIIAMU
TEXHUKH 0E30MacCHOCTH IpU OOpAIICHUH C BEIIeCTBAMU U JTAOOPATOpPHBIM 000PYIOBaHUEM, MPEICTABIATH
pe3ynbTaThl XMMHUYECKOTO J3KCIepuMEeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX pEaKIHUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUUYECKYIO MHPOPMAILIKIO, MOIy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpPEICTBa MACCOBOM KOMMYHUKalUU, IHTEpHET U IpyTrux);

c(OPMHPOBAHHOCTh YMEHHUH COOIIOaTh MpPaBMWIA 3KOJOIMUYECKH I€JIeCO00Opa3sHOro IMOBEJCHHUS B
OBITY ¥ TPYJIOBOH JIEATEIBHOCTH B LIEJSIX COXPAHEHHUsI CBOETO 3/10pPOBbS M OKPYKAIOLIEH MPUPOAHOM cpelibl,
OCO3HABATh ONACHOCTb BO3JEHCTBHS Ha JKMBBIE OpPraHU3Mbl ONPEICIEHHBIX BELIECTB, MOHUMAsl CMBICI
nokazatens IIJIK, moscHsAT, Ha mpuMepax crnocoObl YMEHbLIEHHs M MPEJOTBPALEHUS WX BPEIHOTO
BO3JICHICTBUS HA OPTaHU3M YEJIOBEKA;

U1l 00y4aroMMXCS C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHATh 3HaHHUA 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUM;

JUISL CIIETIBIX M CIAOOBUAALIMX OOYJarOIUXCs: YMEHHUE MCIOJIb30BaTh PEIbe(HO-TOUCUHYIO CHCTEMY
o0o3Hauenwuii JI. bpaiins i 3anucu XUMHYECKHX (GOPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacoB
HaumeHoBaHuUe pa3iejioB H TeM DJieKTpOHHbBIE (IIU(PpoBbHIE)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPraHUYECKUX COCTMHEHUH A. 3 https://resh.edu.ru/subject/29/10/
M. bytieposa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
2.1 [IpenensHBIE YIIIEBOAOPO/IBI — ATKAHBI 2 https://resh.edu.ru/subject/29/10/
Henpene € YIJIEBOJAOPOIbL: AJIKe
2.2 FDCICIHBHBIE YITCBOZIOPOARI: AIKCEHEL, 6 1 https://resh.edu.ru/subject/29/10/
QJTKaJIMCHBI, aJTKHHBI
2.3 ApoMaTtudeckue yrieBoA0poIbl 2 https://resh.edu.ru/subject/29/10/
[Ipupo € UCTO €BOJI0OPOJO
2.4 PHPOZIHBIE MCTORHIKH YIIEROAOPOAOS H 3 1 https://resh.edu.ru/subject/29/10/
UX mepepadoTKa
Hroro mo pazaeny 13
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cruptel. deHon 3 https://resh.edu.ru/subject/29/10/
An . Kap6 .
3.2 PACTHIBL. RAPOOHOBBIC KHCIOTHL 7 1 https://resh.edu.ru/subject/29/10/
CrnosxHbie 3¢upbl
3.3 Yrinesoasl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 13
Pa3nen 4. Asorconepskamue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKUCIIOTEL. benku 3 https://resh.edu.ru/subject/29/10/




Hroro no pazneny

Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

51 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
KoJsunyecTBOo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHbIe (HU(POBLIE)
Ne i/ Konrpoasubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PEeCYpPChI
padoThI padoThI
Paznea 1. Teopernueckne 0OCHOBbI XMMUM
Crpoenue atomoB. [leproanueckuil 3aK0H
1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 3 https://resh.edu.ru/subject/29/11/
anemenToB JI. . Menaeneera
C .M 0
1.2 TPOCHHE Bermectsa. YHoroobpasue 4 https://resh.edu.ru/subject/29/11/
BEIIICCTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 MeTtamisl 1 https://resh.edu.ru/subject/29/11/
2.2 Hemeramnsr 1 1 https://resh.edu.ru/subject/29/11/
C
23 BSI3b HEOPIaHUYECKUX U OPTaHUYCCKUX ) https://resh.edu.ru/subject/29/11/
BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMHUS U )KU3HDb 4 https://resh.edu.ru/subject/29/11/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 3

IMOYPOYHOE IIJTAHUPOBAHHNE

10 KJIACC

KounyecTBo yacoB

Ne DJIeKTpOHHbIe N (ppoBbIe
Tema ypoka Konrtpoiasbubie | IIpakTHyeckue

n/m Bcero o0pa3oBaTejibHbIE PecypChl

padoThl padoTsbI

[MpeaMeT opraHuyuecKoi XUMUH, €& 1 https://resh.edu.ru/subject/29/10/
BO3HUKHOBCHHUC, PA3BUTHUEC U 3HAYCHUC
Teopust cTpOeHUST OPraHUUECKUX https://resh.edu.ru/subject/29/10/
coequuennit A. M. byriepoBa, €€ OCHOBHbIE 1
ITIOJIOKCHU A
[Ipencrasienue o Kiaccuuranmm https://resh.edu.ru/subject/29/10/
opraHuveckux Bemiects. HomeHkatypa 1
(cucremaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECCTB
AJIKaHBI: COCTaB ¥ CTPOCHUE, 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTHYECKHUH Psifl
MeTaH 1 3TaH — MPOCTEHIIIHE 1 https://resh.edu.ru/subject/29/10/
MPEJCTABUTENIN AITKAHOB
AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 https://resh.edu.ru/subject/29/10/
DOTHJICH U TIPOTMUJIEH — MPOCTEHIINE 1 https://resh.edu.ru/subject/29/10/
MPEJCTaBUTENN AITKCHOB
[Tpaktuueckas pabora Ne 1. «Ilomyuenue 1 1 https://resh.edu.ru/subject/29/10/
ATHJICHA U U3YYCHHUE €T0 CBONCTBY»
Ankanuensl. byraguen-1,3 u 1 https://resh.edu.ru/subject/29/10/

MeTunoyraauen-1,3. Ilonyyenue




CUHTETUYECKOIO KaydyKa U PE3UHBI

AJNKHUHBL: COCTaB U 0COOCHHOCTU CTPOCHUS,

https://resh.edu.ru/subject/29/10/

10 TOMOJIOTUYECKHM psijl. ALIETUIIEH —
MIPOCTEMIINM ITPEACTABUTEID AJIKUHOB

1 Berunciienus mo ypaBHEHUIO XUMHUYECKOM https://resh.edu.ru/subject/29/10/
peaknuu

12 Apenbl: 6€H30J1 1 TOIY0J. TOKCHYHOCTh https://resh.edu.ru/subject/29/10/
apeHoB

13 ['eneTrueckas CBsI3b YIICBOI0PO/IOB, https://resh.edu.ru/subject/29/10/
MPUHAISKAIINX K Pa3IHYHBIM Kaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/subject/29/10/

14 MIPUPOIHBIN ra3 U NOMYTHBIE HEPTSIHbIE
ras3el, HeTh ¥ MPOAYKTHI €€ rmepepaboTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/subject/29/10/

15 MIPUPOIHBIN T'a3 U MOMyTHBIC He(PTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KoHTpoasHas paboTta 1o pasaeny https://resh.edu.ru/subject/29/10/
«YTIeBOA0POabD)

17 [IpenenbHBIC 0JTHOATOMHBIC CITUPTHI: https://resh.edu.ru/subject/29/10/
METaHOJI U 3TaHoJI. BoopoiHast CBsA3b

18 MHOroaTOMHBIEC CITUPTHI: ITUICHIIIMKOIb U https://resh.edu.ru/subject/29/10/
TITUIEPUH

19 ®deHoJI: CTPOCHUE MOJICKYJIBI, (PU3NYCCKHUE U https://resh.edu.ru/subject/29/10/
XAMHYECKHE CBONCTBA, MPUMEHEHHUE

20 Anpreruapl: GopMabACTU U alleTaIbICT H/I. https://resh.edu.ru/subject/29/10/
AueroH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE https://resh.edu.ru/subject/29/10/
KHCJIOTBI: MypaBbHHAS U YKCYCHasI

99 IIpaktnyeckas padora Ne 2. «CBoiicTBa https://resh.edu.ru/subject/29/10/

pacTBOpa YKCYCHOM KHCIIOTBD)




23

CTeapI/IHOBaSI " OJICMHOBas KHCJIOTHI, KaK
MMpEACTAaBUTECIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

https://resh.edu.

ru/subject/29/10/

24

Mbru1a Kak COJIU BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOIOIIIEE JCHCTBIE

https://resh.edu.

ru/subject/29/10/

25

CrnosxHbie 3(hUpBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. [ MIPOIIHA3 CIIOKHBIX

3¢upoB

https://resh.edu.

ru/subject/29/10/

26

XKupsr: rugpoans, mpuMeHeHune,
Ouosoruyeckas poJib KUpPOB

https://resh.edu.

ru/subject/29/10/

27

VYrneBogpl: cocTaB, KilaccupUKaIIMs.
Baxxneiimme npeacraBuTenu: TIIOK03a,
bpykTo3a, caxaposa

https://resh.edu.

ru/subject/29/10/

28

Kpaxman u nenitono3a Kak IpupoHbie
MOJIUMEPBI

https://resh.edu.

ru/subject/29/10/

29

KonTtponbHas padoTa no pasueny
«Kucnopoaconepxamiue opraHn4ecKiue
COCIIMHEHUS

https://resh.edu.

ru/subject/29/10/

30

AMWHEBI: METHJIAMHUH U aHWJINH

https://resh.edu.

ru/subject/29/10/

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYeCcKUe COeTMHEHUS, UX
ouosnorudeckoe 3Hauenue. [lenTuabt

https://resh.edu.

ru/subject/29/10/

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS

https://resh.edu.

ru/subject/29/10/

33

OCHOBHBIC TTIOHSATHUS XUMHH
BBICOKOMOJICKYIIAPHBIX COCIMHEHUN

https://resh.edu.

ru/subject/29/10/

34

OcHoBHBIC METOJbI CHHTEC3a
BBICOKOMOJICKYJIAPHBIX COCIUHEHUH.
HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/29/10/
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypauust aToMoB

https://resh.edu.ru/subject/29/11/

[Iepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX 31eMeHToB /[, U.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOpUEH CTPOEHHUS aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX CO@JII/IHeHI/Iﬁ 110
rpynmnam v rnepuojaaM. 3HaueHUe
MIEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMmudeckux saeMmenToB .. Menaeneena B
Pa3BUTHUU HAYKH

https://resh.edu.ru/subject/29/11/

Crpoenue BelecTBa. XUMUYECKas! CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHMS
KOBAJICHTHOM CBs13u. BomopoaHas cBs3b

https://resh.edu.ru/subject/29/11/

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIBHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIAPHOT'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

https://resh.edu.ru/subject/29/11/

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJUIOUIHBIE pacCTBOPHI.
MaccoBas 1015 BellecTBa B pacTBOpC

https://resh.edu.ru/subject/29/11/

Knaccugukanus 1 HoMeHKIaTypa
HEOpPraHMYECKUX coeqUHEHNN. ['eneTnyeckas

https://resh.edu.ru/subject/29/11/




CBs3b HCOPraHUWYCCKUX BCIUICCTB, PA3JIMIHBIX
KJI1aCCOB

Knaccugukanus XuMHUECKUX peaknii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

https://resh.edu.

ru/subject/29/11/

Ckopoctb peakiui. OOpaTuMble peakiuy.
XUMHYECKOE PaBHOBECUE

https://resh.edu.

ru/subject/29/11/

10

[IpakTueckas padota Ne 1. «BnusiHue
pa3anyuHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

https://resh.edu.

ru/subject/29/11/

11

DnekTpoauTHIecKas qucconuanus. [lonsrue
0 BoJiopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomena. ['maponms
OpraHMYECKUX U HEOPTraHMYECKUX BEIIECTB

https://resh.edu.

ru/subject/29/11/

12

OKHCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
peakiuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIei

https://resh.edu.

ru/subject/29/11/

13

KounTtponbHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

https://resh.edu.

ru/subject/29/11/

14

Mertanel, ux noJsoxxenue B [lepuoauueckoi
CHUCTEME XMMUYECKHUX deMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3ndeckue cBoMcTBa
METAJIJIOB

https://resh.edu.

ru/subject/29/11/

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METauIoB

https://resh.edu.

ru/subject/29/11/

16

XHMHYECKHE CBOMCTBA BAXKHEUIIINX METAJIJIOB
(HaTpuil, KaNui, KalbIHii, MaTHUH,
ATIOMHUHHI) U UX COeTMHEHU I

https://resh.edu.

ru/subject/29/11/




17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COeIUHEHUU

https://resh.edu.

ru/subject/29/11/

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeqUHEHUN

https://resh.edu.

ru/subject/29/11/

19

[IpakTtuyeckas padora Ne 2. "Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamae"

https://resh.edu.

ru/subject/29/11/

20

HeMeTaJ'IJ'II)I, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenTtoB JI. 1. MenpaeneeBa u 0CoOOCHHOCTH
CTPOEHUSA aTOMOB

https://resh.edu.

ru/subject/29/11/

21

dwu3nueckue CBONCTBa HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha pumMepe
KHCJIOpoJia, cepbl, hochopa u yriaeposia)

https://resh.edu.

ru/subject/29/11/

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEIUHEHUN

https://resh.edu.

ru/subject/29/11/

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COEIUHEHUN

https://resh.edu.

ru/subject/29/11/

24

XHWMHYECKHE CBOMCTBA yriiepoa, KpeMHUS 1
HUX COEIUHEHNN

https://resh.edu.

ru/subject/29/11/

25

[IpumeHeHne BaKHEUIIINX HEMETAIIIOB U UX
COECIUHEHUN

https://resh.edu.

ru/subject/29/11/

26

O0o001Ienre U cucTeEMaTH3aIis 3HAHUH 110
teme «Hemeramnely. BeruucieHus no
YpaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYCCKUE PACUETHI

https://resh.edu.ru/subject/29/11/

27

ITpaktuyeckas pabora Ne 3. «Pemenune
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"Hemerannsr"»

https://resh.edu.

ru/subject/29/11/

28

KonTponpHas paborta no Temam «MeTamib» u
«HemeTamie»

https://resh.edu.

ru/subject/29/11/




Heopranuueckue u opraHuyecKue KUCiaOThI.

https://resh.edu.ru/subject/29/11/

29 1

Heopranudeckue u OpraHn4eckue OCHOBaHUS

AmboTepHbie HEOPraHUYECKHUE U https://resh.edu.ru/subject/29/11/
30 OpraHuveckue coeanHeHus. [ 'eneTrnueckast 1

CBSI3b HEOPraHHMYECKUX U OPraHHMYCCKUX

BEIIECTB

PoJib XUMHH B 00ECIIEYEHUH DKOJIOTHYECKOM, https://resh.edu.ru/subject/29/11/
31 SHEPTeTUYECKOU U MUIEBON OE30TIaCHOCTH, 1

Pa3BUTHH MEAUIIUHBI

[IpencraBiaeHus 06 OOIIMX HAYIHBIX https://resh.edu.ru/subject/29/11/
32 MPUHIMIAX TPOMBILIUIEHHOTO MOTY4eHUs 1

BaXXHEHUIITNX BEIIECTB
33 YenoBek B MUPE BEIIECTB M MATEPHAIIOB 1 https://resh.edu.ru/subject/29/11/
34 XUMHS H 310POBbE YeTOBEKa 1 https://resh.edu.ru/subject/29/11/

OBIIEE KOJJMYECTBO YACOB I1O ITPOIT'PAMME 34
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