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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMMma Mo XUMHU Ha ypOBHE CpenHero odiero oOpa3zoBaHHs pa3padbo-
TaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-P3 «O0 oOpa3zoBaHuu
B Poccuiickoit ®dexnepanumny, TpeOboOBaHUN K pe3yiabTaTaM OCBOCHHS (enepanbHON
oOpasoBaTepbHOM porpaMMel cpearero obmiero oopazoBanus (OOIT COO), npen-
craBiieHHbIX B denepasbHOM ToOCyIapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE
COQ, ¢ yu€rom Konmeniuu npemnoaBanus ydeOHOTo npeameTa «XumMus» B oopa-
30BaTeNbHBIX opranu3anuax Poccuiickonn depepannn, peanus3yromnX OCHOBHBIC
oOpa3oBaTresbHblE MPOrpaMMbl, U OCHOBHBIX NOJIOKEHUH «CTpaTeruu pa3BUTHS
BocniuTaHus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopsixenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pab0oTKe MpOrpaMMbl MO XMMHUHU, K ONPENIETICHUIO 00-
el cTpareruu OO0ydeHHs, BOCIMTAHMS W Pa3BUTHUS O0OYyYalOLIUXCS CpeJICTBaAMU
yueOHoro npeamera «Xumus» A 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
KoHUentyanbHble nojaoxeHus ®I'OC COO o B3auM000yCIOBIEHHOCTH LENEH, CO-
JiepKaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIITYCK-
HUKOB.

XuUMHUYECKOe 00pa3oBaHue, MOJy4aeMOe BbIITYCKHUKaMHU 00111e00pa3oBaTelib-
HOU OpraHu3aluu, sIBISETCS HEOThEMIIEMOU YacThio X 00pazoBaHHOCTH. OHO Ciy-
KUT 3aBEpUIAIOIIMM 3TAllOM pealn3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IETOCTHON CUCTEME XMMUYECKOTO 00pa-
30BaHMSI. DTU LEHHOCTH KacaroTCs MO3HAHUs 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS
MHUPOBO33pPEHUS U 00ILIEH KYJbTYypbl YEJIIOBEKA, a TAKKE IKOJIOTMYECKH 000CHOBAH-
HOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U NMPUPOJHON cpere. Peanuzyercs xumuue-
CKOe 00pa3oBaHKe 00yYarolUXCA Ha YPOBHE CPEIHEr0 00IIETo 00pa3oBaHUsI CPei-
CTBaMM y4eOHOT0 MpeiMeTa « XUMUs», COJIepKaHne U MOCTPOSHUE KOTOPOTro Ompe-
JIJIeHbl B IPOrpaMMe IO XUMHH C YUYETOM CIIeUU(PUKYA HAYKH XUMHUH, €€ 3HaYCHUs
B MO3HAHUU MPUPOJBI U B MAaTEPUAILHON JKU3HU OOILECTBA, a TaKkKe ¢ Y4ETOM 00-
IIUX [eJIed U NPUHIMIIOB, XapaKTePU3YIOIIHUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero obmero odpa3oBanus B Poccutickoit deaeparum.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJIb B CO-
BPEMEHHOUN IIMBUJIM3ALIMH, B CO3/IaHUM HOBOM 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PALIMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, B CO-
3[JaHUE LIEJIOCTHOTO MPEACTaBICHUSI 00 OKPYKAIOIIEM MUpPE KaK O €IUHCTBE IpHU-
pPOJIBI U YEJIOBEKa, KOTOpoe (GOpMUPYETCS B XMMHM HAa OCHOBE IIOHMMaHUs Belle-
CTBEHHOT'O COCTaBa OKPY’KAIOIIEr0 MUpPa, OCO3HAHMS B3aHUMOCBSI3U MEXKIY CTpoOe-
HUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.

TecHO B3auMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKamH, XUMHS cTajia
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOJIMMBIM yYCIOBHEM YCIIEIIHOTO



Tpy/la ¥ )KU3HU KaX10T0 WieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak HayKa Co3ua-
TeJbHAs, KaK HayKa BBICOKMX TEXHOJIOTHUW HAMpaBlieHAa HA PEIlIeHHEe TI00aJbHBIX
npo0JieM YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, YHEPTE€TUUECKOM, TH-
IIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBI 3J0POBBS.

B cooTBeTcTBHH ¢ OOIMMU HEISIMU M IIPUHITUIIAMH CPEAHETO 001Iero oopas3o-
BaHUs conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHDb H3yUe-
HUS1) OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MMOATOTOBKY 00y4a-
IOIUXCSl, HEOOXOUMYIO UM JUIsl BHIPAOOTKH MHPOBO33PEHUECKHX OPUEHTHUPOB,
YCIICITHOT'O BKJIIOUEHHUS B KU3HBb COIIMYyMa, MPOJOJDKEHHST 00pa30BaHUs B pa3iny-
HBIX 00J1aCTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisIomUMHU peaMeTa « XUMHUS SIBISIIOTCS 0a30Bbie Kypchl — «OpraHu-
yeckass XxuMus» U «OO01mast 1 HeopraHudeckass XMMus», OCHOBHBIM KOMITOHEHTOM
COJIEp>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUMU 1O He-
OpraHUYeCKOW XMMUHU (C BKIIOUCHHEM 3HAHUM U3 00Ier XMMUU) U OPraHUYECKOMN
xuMun. PopMUPOBaHUE TAHHOW CUCTEMbI 3HAHUH MPU U3YUEHUH TTpeaMeETa o0ecrie-
YUBAET BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3usl BEIIeCTB HA OCHOBE 00-
IIUX HOHSITUM, 3aKOHOB U TEOPUI XUMUMU.

CrpykTypa conepxanus KypcoB — «Opranuueckas Xumusi» 1 «O01mias u Heop-
raHu4eckas XuMus» chopMUpOBaHa B MpOrpaMMe 1o XMMUU Ha OCHOBE CUCTEMHOT'O
MOAX0JIa K U3YYEHUI0 yUeOHOr0 MaTepualia u 00yCiOBJI€Ha UCTOPUYECKH 0OOCHO-
BAHHBIM PA3BUTHEM 3HAHUW HA OMNpPEIEIEHHBIX TEOPETHUUECKUX YpoBHsX. Tak, B
Kypce OpraHM4eCKOM XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOM
TEOPUU CTPOEHHUSI OPTaHUYECKUX COCIMHEHUH, a TAKKE€ HA YPOBHE CTEPEOXUMUYE-
CKHMX M DJIEKTPOHHBIX MPEJCTaBICHUI 0 cTpoeHUHU BemecTB. CBefieHus 00 uzyuae-
MBIX B Kypce BEIIECTBAX JAIOTCA B PA3BUTHU — OT YTIIEBOJOPOJIOB JI0 CIIOKHBIX OHO-
JIOTUYECKHU aKTUBHBIX COCIMHEHUN. B Kypce opraHnyeckoi XMMHUM MOJIy4aroT pas-
BUTHE C(POPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs IMEpPBOHA-
YaJibHbIC MPEJCTABICHUS O XUMHUUYECKON CBSI3M, KJIaCCU(UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3ABUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON PEaKIIUH.

[Tox HOBBIM yTJIOM 3peHUs B MpeaAMeTe «XUMUs» 0a30BOT0 YPOBHS paccMart-
pUBaeTCs M3yYCHHBI HA YPOBHE OCHOBHOTO 001IeT0 00pa30BaHUs TEOPETUICCKUN
MaTepuan U (PaKTOIOTHMUECKHE CBEJACHHUS O BEIIECTBAX U XUMUYECKOW PEaKIvu.
Tak, B wacTHOCTH, B Kypce «OO0mias U HeopraHudeckass XUMUs» 00ydarouumcs
MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE MTEPUOIUYECKOTO 3aKOHA ¢ 00-
HIETEOPETUUECKUX U METOJOJIOTHYECKUX MO3UIUHI, TIIy0xKe MOHSATh UCTOPUUYECKOE
U3MeHEeHHE (PYHKIIMI 3TOT0 3aKOHA — OT 0000IIaIONIEeH 10 0OBICHSIONIEH U TPOTHO-
3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPHUMEHEHUM, a TAKKE O XUMHUYECKHUX PEAKIHUSIX, UX CYIIHOCTH U



3aKOHOMEPHOCTSIX MPOTEKaHUs JonoiHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
CoJIep KaHMsl, UMEIOIIMMH KYJIbTYPOJIOTHYECKUIN U MTPUKIIATHON XapaKkTep. ITH 3Ha-
HUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3H XUMHH C IPYTUMHU HaAyKaMH, pacKpbl-
BaloT €€ pOJIb B MO3HABATEIHHON U MPAKTHUYECKOM ASSITEIHOCTH YeJI0BEKa, CII0CO0-
CTBYIOT BOCITUTAHUIO YBAXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U TIPAK-
TUYECKUX MPUIIOKEHUN XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B O0IIIe-
CTBEHHO W JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH, KPUTHUECKH
OCMBICTIMBATh UHPOPMALIUIO U PUMEHSATH €€ JJI MOIMOJIHEHUS 3HaHUM, PEIIeHUs
MHTEIJICKTYalIbHBIX M AKCIIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a1ad. B 1mernom
coziep kaHue yaeOHOTO MpeaMeTa « XUMHES TaHHOTO YPOBHS U3YUYEHUSI OPUEHTHPO-
BaHO Ha (HOPMHUPOBAHME y OOYUAIONTUXCSI MUPOBO33PEHUYECKON OCHOBHI JIJIsl TIOHU-
MaHus PUI0COPCKUX UACH, TAKMX KaK: MaTepuaIbHOE €IMHCTBO HEOPTAHUYECKOTO
Y OPraHNUYeCcKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOE-
HUEM, TTI03HABAEMOCTb MTPUPOIHBIX SABJICHUN MTyTEM IKCIIEPUMEHTA M PEIICHUS TIPO-
TUBOPEYHIA MEKTy HOBBIMU (haKTaMH U TEOPETUUECKUMH MPEATOCHIIKAMH, OCO3HA-
HUE POJIM XUMUHU B PEIICHUH YKOJOTUYECKUX MPOOIIeM, a TakxKe MpoodiieM coepeske-
HUSL DHEPTETUYECKUX PECYPCOB, ChIPhS, CO3/IaHMS HOBBIX TEXHOJOTUN U MaTepua-
JIOB.

B mutane perienust 3aja4 BOCIUTAHUS, PAa3BUTH W COIMANTM3AIMKN 00ydJaro-
IUXCS TPUHATHIC MPOTPAMMOM TI0 XMMUH TIOJIXOJTBI K OTIPEACIICHUIO COAEPKAHUS U
MOCTPOCHUS MPeaMeTa MPeyCMaTpUBaOT (POPMUPOBAHNE YHUBEPCATHHBIX y4eO-
HBIX JICUCTBUH, UMEIOIINX 0a30BO€ 3HAUCHUE JJIs1 PA3JIMUHBIX BUJIOB I€ITEIIbHOCTH:
perieHus npooJsieM, MOUCKa, aHaau3a U 00paboTku mH(opMaIu, HEOOXOAMMBIX
JUTS IPUOOPETEHUS OTIbITa MPAKTUYECKON M UCCIIeI0BATENBCKON eI TEIbHOCTH, 3a-
HUMAIOIIECH BAXKHOE MECTO B MIO3HAHUU XUMHH.

B mpakTuke npenomaBaHus XMMUM KaK Ha ypOBHE OCHOBHOTO 00111er0 00pa3o-
BaHMUsI, TaK U Ha YPOBHE CPEJHET0 OOIIero 00pa3oBaHus, MpU OMPeAeTICHUN COAep-
XKaTeIbHON XapaKTePUCTUKH IIeJIel N3yUYeHHsI TIpeIMeTa HalmpaBIeHHEM TIepBOCTe-
MIEHHOM 3HAYUMOCTH TPATUITMOHHO TPU3HAETCS POPMUPOBAHUE OCHOB XUMHUUYECKON
HAyK{ Kak 00JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU JESTEIbHOCTH
YeJI0BeKa U KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJNbTyphl. C METOIMYECKON
TOYKH 3PEHUS TaKOW MOJIX0JI K OMPECICHHIO 1IEJIeH N3yUYeHUs MpeaMeETa SBISETCA
BIIOJTHE OTpaBJaHHBIM.

CornacHO JaHHOM TOYKE 3PCHHMS TJIABHBIMH IIEIIMU H3yYCHHSI TTpeaAMeTa « XH-
Mus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBHIsAIOTCSA:

e (opMHUpOBaHUE CUCTEMbl XUMHUYECKUX 3HAHUN KaK Ba)KHEUIIIEH COCTaBIISIO-
IIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEXKAT KIIIO-
YeBble TOHATHS, (QyHIaMEHTaIbHBIE 3aKOHBI U TEOPUH XHUMHH, OCBOCHHE
s3bIKa HAyKU, YCBOEHUE U MOHMMAHHUE CYIIHOCTH JOCTYIHBIX 0000IIeHUI



MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHUE C UCTOPUEH UX Pa3BUTHUA U
CTaHOBJICHHS,;

e (opmMupoBaHHE M pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIINIA, HEOOXOUMBIX JIJIsl MPUOOPETEHUS YMEHUN
OPUEHTHUPOBATHCSA B MHUPE BEIMIECTB U XUMHUUYECKHUX SBJICHUHN, UMEIOIINX Me-
CTO B IIPUPO/IC, B MPAKTUYECKON U TTOBCEIHEBHOM KU3HMU;

e Pa3BUTHE YMEHUI U CITIOCOOOB JACATEIHHOCTH, CBA3aHHBIX C HAOIIOJICHUEM H
00BsCHEHHEM XMMUYECKOTO dKCIIEPUMEHTa, COOJI0/IEHUEM MpaBuIl be3omac-
HOT'0 OOpallleHusl C BEIIeCTBaMHU.

Hapsigy ¢ atum, comepikaTelbHasi XapaKTepUCTUKA IeJiel U 3a1ad U3yICHUS
MpeMEeTa B IporpaMMe 1o XUMUHU YTOYHEHA i CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMH [IPUOPUTETAMU B CUCTEME CpeiHero ob1ero oopazoBanus. CeronHs B mpe-
MO/IaBaHUM XMUMHUHU B OOJIbIIIEH CTENEHM OTHAETCS MPEANOYTEHUE MPaKTUYECKON
KOMITOHEHTE COJACpPKaHUs OOyYCHHsI, OpPUEHTUPOBAHHOW Ha MOATOTOBKY BBITYCK-
HUKa 00111e00pa30BaTeIbHON OpraHU3aIlliK, BIAACIONIETO HE HAOOpPOM 3HAHWM, a
GyHKIMOHATBHOM TPAMOTHOCTBIO, TO €CTh CITIOCO0AMU U YMEHUSMH aKTUBHOTO T10-
Jy4Y€HUs 3HAaHUM U IPUMEHEHHUSI UX B PEAJIbHOM JKU3HU JISl PEIICHUS TPAKTUYECKUX
3ajay.

B cBs13u ¢ 3THM ITpU U3yYeHUHU TIpeIMeTa « XUMHUSD JOMHUHHUPYIOIISe 3HAUCHHUC
MPUOOPETAIOT TaKKE 1IN U 337291, KaK:

ajanTamnysi 00y4aromuxcsi K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHNUE UHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBa-
HUIO, COTPYHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO FPAMOTHBIX PEIICHUN B KOH-
KPETHBIX KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIICCTBAMHU U UX PUMCHCHHUEM;

dbopMupoBaHUEe Y 00YUYAIOMINXCS KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCH-
1), UMEIONTUX YHUBEPCATIbHOE 3HAYCHHE JIJISl PA3JTUYHBIX BUIOB JIEATEILHOCTH:
pelieHus mpoosieM, MOKWCKa, aHaiu3a U 00paboTKKM MH(opMaIu, HEOOXOAMMBIX
JUTSI IPUOOPETEHUS OTBITA ACITSIBHOCTH, KOTOpas 3aHUMAeT BAXKHOE MECTO B TIO-
3HAHWH XUMHH, a TAKXKE JJIS OIEHKH C TIO3UIUH IKOJOTHIECKON OE30TacCHOCTH Xa-
pakTepa BIUSHUS BEIIECTB U XMMUYECKUX TIPOIIECCOB HA OPraHU3M YeJIOBEKa U MPH-
POJIHYIO Cpeny;

pa3BUTHE TO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE
3HAHMS TI0 XHMHUH B COOTBETCTBUHU C )KH3HEHHBIMU MMOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHBIC HH(POPMAIMOHHBIE TEXHOJOTHUU JIJIsl MIOMCKA U aHauu3a yu4eOHOW U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEPKaAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO



HEO0OXOIMMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUH U MPOBEJCHUU XUMUYECKOTO IKC-
MEPUMEHTA;

BOCTIMTaHUE Y 00yUaronnxcs yOekIEHHOCTH B TYMaHUCTUIECKON HApaBIieH-
HOCTU XUMUH, €€ BAXKHON POJU B PEIICHUH TI00AIBHBIX MPOOIEM PallMOHAIBHOTO
IPUPOIOTIOIB30BAHUS, TOTIOTHEHHS SHEPTETHUECKUX PECYPCOB U COXPAHEHUS TIPU-
POJHOTO PaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOr0 OTHOIICHUS K MPH-
pOJIE ¥ CBOEMY 3/10pPOBbIO, @ TAK)KE MPUOOPETEHUS OTIBITa UCIIOJIb30BAaHNUS MOTYYeH-
HBIX 3HAHWH I IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYaIHSIX, CBSI3aHHBIX C XHUMH-
YCCKUMU SIBIICHUSIMH.

B y4eOHOM m1aHe cpenHero oouero oopa3zoBaHusl MpeaAMET «XUMHUs» 0azo-
BOT'O YPOBHS BXOJIUT B COCTaB NMpeAMETHOI o6sacTi «EcTrecTBeHHO-HayYHbIE Tpe/-
METBD».

OO1ee yrco YacoB, OTBEAEHHBIX ISl M3YUCHHsI XUMUHU, HAa 0a30BOM YPOBHE
cpeaHero odiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gac B Hezienio).



COJEPXKXAHME OBYUYEHUA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEILLECTB U MAaTEpHAIOB. T€opUsl CTPOCHUSI OPraHUYECKHUX CO-
enuHenuii A. M. BytnepoBa, e€ ocHOBHBIE ToJIOKeHUS. CTpyKTypHBbIE (POPMYIIbI
OpraHn4eckux BemecTB. ['omonorus, nzomepus. XMMHUUYECKasl CBS3b B OpraHUYe-
CKUX COCIUHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenne o kinaccupUKaIMM OpraHUYECKHX BemiecTB. HoMmeHkaTypa
OpraHMYeCcKUX COCAMHEHUH (CUCTeMaTUYecKasi) U TPUBUAIbHbIC HA3BaHUS BaXKHEH-
KX MPEJICTABUTEIIEH KIIACCOB OPTraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MpPEBpaIlCHU: 03HA-
KOMJIEHHUE C 00pa3IiaMu OPraHNYEeCKUX BEIIECTB U MaTepHalaMH Ha UX OCHOBE, MO-
JIETMPOBAHUE MOJIEKYJl OPraHMYECKUX BEIECTB, HAOIOICHUE U OMMCAHKUE JIEMOH-
CTPAllMOHHBIX OMBITOB MO MPEBPALICHUIO OPTAaHUYECKUX BEUIECTB MPU HArPEBAHUU
(u1aBneHue, 0OyrIMBaHUE U TOPEHUE).

Yriesonopoant

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psifl. MeTaH 1 3TaH — MpOCTEe-
M€ MPEACTABUTENH aTKAaHOB: (U3UUECKUE U XUMHUYECKHUE CBOMCTBA (peaKkiuu 3a-
MEILEHHS U TOPEHNUS ), HAX0KICHUE B PUPOJIE, TOTYUEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUIN psAA. DTUIEH U MNPONUICH —
MPOCTEHIINE MPEICTABUTEIN AIKEHOB: (DU3UUYECKUE U XUMUUECKHE CBOMCTBA (peak-
MU TUJIPUPOBAHUSI, TATIOT€HUPOBAHUS, TUJIPATALUM, OKUCICHUS U TMOJIUMEpHU3a-
1[MH), TTIOJTyYECHHE U IPUMEHEHHUE.

Ankaauensl: 0Oytanuen-1,3 u metunoyraauen-1,3: ctpoeHue, BaxXHEHIINE XU-
MUYECKHE CBOMCTBA (peakius noaumepusanuu). [loaydeHrne CHHTETUUECKOTO Kay-
YyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALIETHIICH
— MPOCTEHIINIA TPEICTABUTEIb ATKUHOB: COCTaB, CTpOEHUE, PU3NIECKUE U XUMUYe-
CKH€ CBOMCTBA (peaKkuu TUAPUPOBAHUS, TATIOTEHUPOBAHUS, THAPATAIIUU, TOPEHU),
MOJYy4YE€HUE U IPUMEHEHUE.

Apensl. ben3zoin: coctas, cTpoenue, puznuecKre 1 XUMUYECKHUe CBOMCTBA (pe-
aKIMMU TAJIOTEHUPOBAHUS U HUTPOBAaHUs), OJyUYEHUE U NpUMeHeHue. Toayon: co-
cmas, cmpoeHue, guauyeckue u Xumuyeckue cotucmaa (peakyuu eaio2eHuposanus
U HUMPOBAHUsl), noiayueHue u npumerenue. TOKCUUHOCTh apeHOB. ['eHeTHueckas
CBSI3b MEX]y YIJIEBOAOPOIAMU, TPUHAICKAIIUMHU K PA3JIMYHBIM KJIACCAM.



[IpupoHBIE ICTOYHUKH yTIEBOAOPOA0B. [I[pupoaHbIi ra3 ¥ MOMyTHBIC HE(TS-
Hbie ra3bl. Hed1h u €€ mpoucxoxaenue. CriocoOsl mepepaboTku HeTH: EPETOHKA,
KPEKUHT (TepMUYECKUH, KaTaauTH4eckuil), muposu3. [IpoaykTel mnepepaboTKu
He(TH, X MPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yrois u mpo-
JTYKTBI €ro nepepadoTKH.

OKCIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBpAIICHUI: 03HA-
KOMJIEHHE C 00pasIlaMu IJIacTMacC, KaydyKoB W Pe3uHbl, Kosuiekiuu «HedTs» u
«YTO0db», MOJEIUPOBAHUE MOJIEKYJI YTJIEBOJOPOJOB U TajJOreHONPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKOW PAOOThI: OJyUYEHHE ITUIICHA U U3yYEHHUE €T0 CBOMCTB.

Pacuérnble 3anaun.

Brrunciienns mo ypaBHEHHI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KoJinye-
CTBA MCXOJHOI0 BEIIECTBA WU MPOAYKTa PEaKlUU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucaopoaconepxamme opranuieckue coeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METAHOI U 3TaHON: CTPOEHHUE, (PU3Hye-
CKH€ M XMMHYECKHE CBOMCTBA (PEAKIMK C aKTUBHBIMHU METaJlJIaMU, TaJIOT€HOBO/IO-
poJlaMu, TOpPEHKE), MPUMEHEeHHE. BOIOpOIHbIE CBSI3U MEXKTy MOJIEKYJIaMU CITUPTOB.
JleiicTBE METaHOJIa U 3TAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHL. DTUICHIJIMKOJIb U TJIUIEPUH: CTPOEHHUE, (Ppunye-
CKH€ U XMMHYECKHUE CBOICTBA (B3aUMOJEHCTBUE CO MIEJTOYHBIMU METAIJIAMHU, Kaye-
CTBEHHAsl peaKIus Ha MHOTOATOMHBIE CIUPTHI). [[elicTBUE Ha OpraHu3M YeJIOBEKa.
[IpuMeHeHue TIIHIEpUHA U STUICHTIIUKOIIS.

®deHo: cTpoeHHE MOJIEKYJIbl, PU3NYECKHe U XUMUYECKUE CBOMCTBA. ToKcHY-
HOCTb (peHoua. [Ipumenenue denona.

Anpaeruabl U kemoHvl. DopManbAeTHA, aleTAIbICTU/: CTPOCHHE, Pu3nye-
CKHME U XUMHUYECKUE CBOMCTBA (PEaKMU OKUCIICHHS U BOCCTAHOBJIEHUSI, KAUE€CTBEH-
HbIE PEAKIINH), TOJyYECHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeeNIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHast
KHCJIOTBI: CTpOEHUE, (PU3NUecKre U XUMUYECKUE CBOWCTBA (CBOWCTBA, O0IIME AJIs
KJIacca KUCJIOT, peakius dTepudukanuu), moaydeHrue u npuMenenue. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mbiia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnosxxHble 3(pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ 'MIIPOSIU3 CIOXK-
HbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruyeckas poib
KUPOB.

VYrneBonbl: coctaB, KiaccuduKaius yrieBOJoB (MOHO-, AU- M TOJUcaxa-
puisl). ['moko3a — mpocTeluii MOHOCaxapua: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
bu3nyecKrue U XMMHUCCKHE CBOMCTBA (B3anMoeiicTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHHWE aMMHAYHBIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBIEHUE,




OpOXEHHUE TITIOKO03bI), HAX0XKIEHUE B PUPOJE, MPUMEHEHUE, OMOIOTHYECKas POJIb.
®otocuHTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a Kak npupojHbie nonumepsl. CTpoeHue Kpaxmaia u
Heu0n03bl. PU3NUEeCKUe U XMMHUYECKHE CBOMCTBA Kpaxmaia (THApPOJIH3, Kade-
CTBEHHAs PEaKIHs C HOJIOM).

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEILIECTB U X MPEBPAILCHHI: IPOBE-
NeHue, HaOI0IeHNe U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHNE CITUPTOB,
KAUE€CTBEHHbBIE PEAaKIUU OJHOATOMHBIX CIUPTOB (OKHCICHHE 3TaHOJA OKCHIIOM
menu(ll)), MHOroaTOMHBIX COIUPTOB (B3aMMOJACHCTBHE TIUIIEPUHA C TUIPOKCHUIOM
meau(ll)), anbrerngoB (OKUCIEHHE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l) u
ruapokcugom meau(ll), B3anmoneiicTBrue Kpaxmasua ¢ HOJ0M), TPOBEICHUE TPAKTH-
YEeCKOM pabOoThl: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérunle 3a1aqn.

Brriuncnenust mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00b€Ma, Koauye-
CTBa MCXOJHOI'O BEUIECTBA WM MPOAYKTa PEAKLUU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB MM MPOAYKTOB PEAKITHH).

A30TCcozepxKalue OpraHnuecKue COeTMHEHMUS.

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coenHeHus. dusnyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpUMepe IIUIMHA). bruonorndeckoe 3Ha-
YeHUEe aMUHOKUCIOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coeiuHeHus. [lepBuunas, BTO-
pUYHAas U TPETUYHAS CTPYKTYpa OEJIKOB. XUMHUECKHE CBOMCTBA OEIKOB: THAPOJIU3,
JIeHATypallys, KaueCTBEHHbIEC PeaKluy Ha OCJIKH.

DKCIepUMEHTAIbHBIE METO bl M3YUYEHHUS BEIECTB U UX MPEBpaIllCHUI: HA0t0-
JICHUE U ONMCAaHUE IEMOHCTPAITMOHHBIX OTBITOB: JICHATYpaIlis OSIKOB MPU HArpe-
BaHUMU, [IBETHBIE PEAKITUU OCIIKOB.

BricokoMoJIeKyJISIPHBIE COeINHEHMS

OCHOBHBIC TOHSATHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSS MOJIEKYIspHas
Macca. OCHOBHBIE METO/bI CUHTE3a BHICOKOMOJIEKYJIIPHBIX COCIMHEHUH — MOJIMMeE-
pu3alus U MOJTUKOH/ICHCAIIUS.

OKCIEpUMEHTAIbHBIE METO/IbI U3YUEHUS BEILIECTB U UX MPEBpAIICHUI: 03HA-
KOMJIEHUE C 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay-
YYKOB.

MexrmpeaMeTHbIE CBS3H.

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMHUH B
10 kacce oCyHIECTBIISIETCS Yepe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYy4-
HBIX MMOHSTHUH, TaK U TIOHSATUMN, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPeIMe-
TOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
3aKOH, TEOPUSsl, aHATIU3, CHHTE3, KJIacCU(DHUKaIs, TIEPUOANIHOCTh, HAOIIOJCHUE, U3-
MEpEHHE, SKCIICPUMEHT, MOJICITHPOBAHHUE.

®dwusuka: mMaTepus, SJHEPTUsA, Macca, aTOM, dJIEKTPOH, MOJIEKYyJIa, YJHEpreTuye-
CKUH ypOBEHb, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (hru3nye-
CKU€ BEJIMYUHBI U €TUHUIIBI X U3MEPEHUS.

buonorus: knetka, opranusm, 6mocdepa, 0OMeH BelecTB B opranusme, GoTo-
CHHTE3, OMOJIOTUYECKU aKTHBHBIC BelecTBa (OCTIKH, YIIIEBOIbI, JKUPBI, PEPMEHTHI).

['eorpadus: MuUHEpabl, TOPHBIC TIOPOJBI, MOJIE3HBIC UCKOIMAEMbIE, TOILINBO,
pecypchl.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHATLHOTO MMUTAHUSI, MOIO-
IIME CPE/ICTBA, JICKAPCTBEHHBIC M KOCMETHUYECKUE TIperapaThl, MaTepraibl U3 HC-
KYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMUHU

XUMUYEeCKU 37eMEeHT. ATOM. Slnpo aToma, WM30TOIBI. DIEKTpOHHAas 000-
J0YKa. DHEPreTHUECKUE YPOBHU, MOIypOBHH. ATOMHBIE opOuTany, S-, p-, d- aie-
MeHTBl. OCOOEHHOCTH pacIpeieleHHs 3JIEKTPOHOB M0 OpOUTANIIM B aTOMAax 3Jie-
MEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTypalusi aTOMOB.

IIepnonnueckunii 3akoH u lleproaudeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b IEPUOIUYECKOTO 3aKOHA U [leprnonueckoi cucTeMbl XUMHU-
yeckux 3y1eMeHToB /. 1. MenneneeBa ¢ COBpeMEHHOM TEOPUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 IPYIIIaM U IEpUo1aM. 3HAYCHHUE IEPHOJUIECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKasl CBA3b. Buabl xuMmuueckoi cBsi3u (KoBa-
JICHTHas HENOoJspHas U MOJspHasl, HOHHAs, MeTajinyeckas). MexaHu3Mbl 00pa3o-
BaHUSl KOBAJIEHTHOW XUMHUYECKOW CBSI3U (OOMEHHBIH M JIOHOPHO-aKLETTOPHBIM).
Bonopoanas cBs3b. BaneHTHOCTb. DNEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUSI.
M oHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJNIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IOCTOSH-
CTBa COCTaBAa BEIIECTBA. THUITBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[ToHsiTHE O AUCTIEPCHBIX cCUCTEMAX. FICTMHHBIE M KOJUTOMAHBIE pacTBOPHI. Mac-
COBas JI0JIs BELIECTBA B PACTBOPE.



Kiaccudukaiys Heopranmaeckux coennHeHuii. Homenkiarypa Heopranuye-
CKHUX BellecTB. [ 'eHeTHn4eCcKas CBsI3b HEOPTraHUYECKUX BEIIECTB, MPUHAIICKAIIUX K
Pa3IMYHBIM KJIaccam.

Xumuyeckas peakuusi. Knaccudukanus XuMuyeckux peakiuii B HeopraHuye-
CKOW U OPTraHMYECKON XUMHH. 3aKOH COXPAHEHUSI MAcCChl BEILIECTB, 3aKOH COXpaHe-
HUS U IPEBPAIIECHUS SHEPTUHU MPU XUMUUYECKUX PEAKIUIX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasIndHbIX (pakTopoB. OOpaTuMbie
peakuun. XuMuyeckoe paBHoBecrue. MakTopsl, BIUAIONIME HA COCTOSTHUE XUMHUYE-
ckoro paBHoBecus. [Ipunnun Jle Ilarense.

DnekTponuTnyeckas qucconuanus. CuibHbIe U caadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpalbHAas, IIEI0YHAs.

OKUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

DKCIEPUMEHTATbHbBIE METO/Ibl U3YUYEHHUS BEUIECTB U UX ITPEBPAILLICHUIA: IEMOH-
ctparus Tadaun «Ilepuognyeckas cucrema xumudeckux snemerToB /. 1. Menne-
JieeBay, U3y4eHUE MOJIENIeH KPUCTAUIMYECKUX PEMIETOK, HAOMIOACHUE U ONMCAHUE
JIEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OIMBITOB (Pa3I0KEHHUE IMEPOKCHIA BOJIOPO 1A
B MPUCYTCTBUM KATaIU3aTOPA, ONPEACIECHUE CPEIAbI PACTBOPOB BEUIECTB C MOMO-
IIbI0 YHUBEPCATBHOTO UHIUKATOPA, PEaKIIM HOHHOTO 0OOMEHA), TPOBEIEHUE MTPaK-
TUYECKON paboThl «BiusHue pa3nuyHbiX (akTOPOB HA CKOPOCTh XUMUYECKOU pe-
aAKIAN.

Pacuérnsbie 3anaun.

Pacuérsl 110 ypaBHEHHUSIM XUMHUYECKUX PEAKIMii, B TOM YHUCJIE TEPMOXUMHUYE-
CKHE PACYETHI, PACUYETHI C UCIIOJIBb30BAHUEM TOHATUS «MACCOBast JOJISI BELIECTBAY.

Heoprannuyeckass xumms

Hewmeramnsl. [lonoxenne HemeraiuioB B Ilepuoguyeckon cucreme Xxumude-
ckux 2nmemeHToB J[. 1. MenaeneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB. DU3HUECKHE
CBOMCTBa HEMETAIJIOB. AJIJIOTPOIHS HEMETAJJIOB (HA MpUMEpPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (TajOore€HOB, CEPbI, a30Ta,
docdopa, yraepoga U KpeMHHUSA) U UX COSTUHEHUN (OKCUIOB, KUCIOPOICOACpIKa-
IIAX KUCJIOT, BOJOPOHBIX COCTMHEHUM ).

[IpuMeHeHne BaXKHEHUIINX HEMETAJIOB U UX COCAUHECHUM.

Metannel. [lonoxenne meramuioB B llepuonnyeckor cucTeEME XUMHUUYECKUX
sanemenToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mume (usndeckue cBorcTBa MeTauioB. CIuiaBel METAJUIOB.
DNEKTPOXUMUYECKUI PSJ HAMIPSYKEHU METaJIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIIUX METAUIOB (HATPUM, Kaaui, KaablUi, Mar-
HUM, aTFOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.



OO6mue criocoObl MOMTy4YeHH MeTa/UIOB. [[prMeHeHe MeTaIoB B OBITY U TEX-
HUKE.

DKCIEPUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEILIECTB U UX MPEBPAIICHUN: N3yue-
HUE KOJUIEKIIUU «MeTallbl U CIUIaBbl», 00Pa3llOB HEMETAJIIOB, PEIICHUE YKCIIEPHU-
MEHTAJIBHBIX 33/1a4, HAOMIOACHUE M OMHCAHUE JEMOHCTPAIMOHHBIX U JTAOOpaTOp-
HBIX OTIBITOB (B3aUMOJEHCTBUE THIPOKCHIA ATFOMUHHUS C PACTBOPAMU KUCIIOT U 111e-
JI04€H, KAYECTBEHHBIE PEAKIIUHA HA KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BeniecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY Be-
IIECTBA, MACCE WU O0BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOIAYKTOB PEaKIMH, €CIU OJHO M3 Be-
LIECTB UMEET IIPUMECH.

XUMHSA U KM3Hb

Ponp xuMun B 0OecriedyeHUU SKOJIOTHYECKOU, IHEPTreTUYECKOM M MUILEBOM
0€30MacHOCTH, pa3BUTUU MeAUIMHEIL. [[oHSITHE O HAyYHBIX METOJaX MO3HAHUS Be-
LIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienust 06 OOUIMX HAYYHBIX MPUHIMIAX MPOMBIILIEHHOTO MOTyYe-
HUSI BAKHEHIIINX BEIIECTB.

UYenoBek B MUPE BEUIECTB M MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIIHHBIE MATEPH-
anbl, KOHCTPYKIIMOHHBIE MAaTEpHUallbl, KPACKH, CTEKJIO, KEpaMUKa, MaTCpUAIIbI JIJI
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC yI00PECHHS.

XUMHS U 310POBbE YEIIOBEKA: IIPaBUjIa UCIIOJIb30BaHUS JICKAPCTBEHHBIX IIpe-
napartoB, IipaBuiia 0€30MaCHOI0 UCIOJIb30BAHUS MPEMAPATOB OBITOBOM XUMUU B T10-
BCEHEBHOM KU3HMU.

MexrmpeaMeTHbIE CBS3H.

Peanuzanusi MexXnpeIMETHBIX CBA3CH MPU M3YyUEHUU OOIIeH M HeopraHuye-
ckol xumuu B 11 Kilacce ocyIlIecTBIIsSIETCS Yepe3 UCI0JIb30BaHUE KaK OOIIUX ecTe-
CTBEHHO-HAYUYHBIX MOHSATHI, TAK U MOHATHUH, SIBIAIOIINXCS CUCTEMHBIMU ISl OT-
JICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpHsl, aHAIIN3, CHHTE3, KIacCU(PUKAIIHS, TEPUOJUIHOCTD, HAOIOACHHE, SKCTICPH-
MEHT, MOJEIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

@dusuka: MaTepus, JHEPIUs, Macca, aToOM, dJIEKTPOH, IIPOTOH, HEUTPOH, HUOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3WUYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEpPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, 3KocucTemMa, orocdepa, Makpo- U MUKpOdJie-
MEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.



['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHoyOrus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTyPIusi, MPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUAIIOB, CETbCKOXO3SIMCTBEHHOE MPOU3BOICTBO, MUIIEBAS MIPO-
MBIIIIEHHOCTH, (hapMarieBTUIeCcKasi IPOMBIILIEHHOCTh, TPOU3BOICTBO KOCMETHYE-
CKHX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTe€pUaliOB, JJICKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XHU-
MHHN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS 00ydaro-
HIMMUCS TPOrPAMM CpeHEro oouero oopa3oBaHus (JTMYHOCTHBIM, METANPEIMET-
HbIM U IIpeAMETHbIM). HayuHo-MeToanyeckoii OCHOBOM AJisl pa3pabOTKU IIaHUPY-
eMbIX Pe3yJIbTaTOB OCBOEHUS MPOTrpamMM CPEIHEro o0IIero oopa3oBaHusl SABISETCS
CUCTEMHO-JEATEIIbHOCTHBIN MOJIXO/I.

B cOOTBETCTBUU C CUCTEMHO-ESTEILHOCTHBIM MOJIX0J0M B CTPYKTYpE JIUY-
HOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeAMETa «XUMHUS» Ha YPOBHE CPEIHETO OOLIETO
00pa30BaHus BbIJEIEHBI CAEAYIOIINE COCTABISIOLIUE:

OCO3HAaHHE OOYYArONTUMHUCS POCCUICKON TPaKIAHCKOW MICHTUYHOCTH — TO-
TOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYKMe MOTUBAIIMK K O0YyUEHHIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CLIOCOOHOCTh 00YYaroIIMXCsl pyKOBOJICTBOBAThHCS B CBOEH Jiesi-
TEJIbHOCTA LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYLIUMH LETOCTHON CH-
CTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIM4Ke MPAaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYPhl U COCOOHOCTH CTaBUTh
LEIU U CTPOUTDH )KU3HEHHBIE IIJIAHBI.

JIMyHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMUS» IJOCTUTAKOTCS B
eIMHCTBE Y4eOHOM U BOCIUTATENbHOM AESITETbHOCTH B COOTBETCTBUU C TyMaHUCTH-
YECKHMH, COLMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU U HJ€a-
JIaMU POCCUMCKOT0 TPa)KJaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMaMU U
IpaBUJIaMu MOBEACHUS, CLIOCOOCTBYIOUIMMH MPOLIECCAM CAMOIIO3HAHMSI, CAMOpPa3-
BUTHUS M1 HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YYarOIINXCS.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHUS MpeAMETa «XUMUS» OTPAXKaAIOT CPOPMHU-
POBaHHOCTH OTIbITA MO3HABATEIBHOM U MPAKTHUECKOU AESITEIbHOCTU 00yYaloIMUXCs
N0 peajn3alyy NPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YHCJIE B YACTH:



1) rpaxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUUMHUCA CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U MIPABOIOPSIKY;

MIPECTaBICHUS O COIMATILHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOIIIE-
HMI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITaHNN YUEOHBIX
MIPOEKTOB, PEIICHUH YY€OHBIX U MIO3HABATEIBHBIX 33/1a4, BBIMOTHEHUN XUMUYECKHIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apry-
MEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU NESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACIEIUIO OTeye-
CTBEHHOU XUMMHH;

YBOKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPH-
MEHEHUSI XUMHUH, OCO3HAHUSI TOTO, UTO JOCTUKEHUS HAYKH €CTh PE3YyJIbTAT JJIUTEIIb-
HBIX HAOJIOJICHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IMOUCKOB, MOCTOSHHOTO
TpyJla yYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCTIEAYIOIEM aHATN3E
nH(pOpMaIK O MIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMHU SBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MOCTYINKU CBOMX TOBAPHUILIEH C TO-
3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI 3TUX MOCTYII-
KOB;

4) popMupoOBaHKSs KYJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEN 37I0pPOBOTO M 0€30MacHOTO 00pasa KU3HU, HEOOXO -
MOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY M TICHXHUYe-
CKOMY 37I0POBBIO;

cOOJII0/IeHUs TTpaBUJI 6€30MacHOr0 OOpaIleHus ¢ BEIIeCTBaMu B OBITY, TTOBCE-
JTHEBHOM >KM3HU U B TPYJIOBOM €ATEIbHOCTH;

MOHMMAHUS LICHHOCTH MTPaBUJI UHAUBUYaTbHOTO U KOJUIEKTUBHOTO Oe3ormac-
HOT'O MOBEJICHUS B CUTYaIIMX, YTPOKAIOIINX 37J0POBbIO U KU3HU JIOJICH;

OCO3HAHMS TOCTEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

S) TPy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B Y4eOHO-HCCIEA0BATEIbCKON IeATeNb-
HOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX JEATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YyYaCTHE B PEIICHUU NPAKTHUYECKUX 3a]1a4d COLUalb-
HOI HaNpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQPECCHI pa3IMdHOTO pojaa, B TOM
YHUCIJIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBAKEHUS K TPYAY, JIOIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUTyJIbHOU TPaeKTOpUHU 00pa3oBa-
Hus, Oyymiei npodeccuu u peain3anuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB C yué-
TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEH
00I11eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1IeCO00Pa3HOr0 OTHOLIEHUSI K PUPOJIE, KaK UCTOYHUKY CY-
IIECTBOBAHMS KU3HU Ha 3eMIJI€C;

NOHUMAaHHUSA TI100aIbHOTO XapaKTepa HKOJIOTUYECKUX TMPoOieM, BIUSHUS KO-
HOMHUYECKHUX MPOLIECCOB HA COCTOSHUE IIPUPOJIHON U COLMAIIBHOU CPELBI;

OCO3HAHMSI HEOOXOJAMMOCTU HCTOIb30BAHUS JTOCTUKEHUN XUMUU ISl pele-
HUs BOIIPOCOB PAlMOHAIIBHOTO NPUPOAOTIOJIB30BAHMS;

AKTUBHOI'O HENPUATHUS ACUCTBUN, IPUHOCAILIUX BPEI OKPYKAIOLIEU IPUPOI-
HOI cpefie, yMEHHUsl IPOrHO3UPOBAaTh HEOJArONMPHUSATHBIE 3KOJOTMYECKHUE MOCIIEI-
CTBUS IIPEANPUHUMAEMBIX JAEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTUYECKOTO MBILIIJIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
ONbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HANpPAaBIEHHOCTH, YMEHUSA PYKOBOJICTBO-
BAThCSl UMU B ITIO3HABATEJIbHONW, KOMMYHHKAaTUBHON U COLIMAIIBHOM MPAKTUKE, CIIO-
COOHOCTH ¥ YMEHUSI aKTUBHO MPOTHUBOCTOSITH UICOJIOTUN XeMO(poOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAYKHU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUA CHEIU(PUKNA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (hopMHpOBa-
HUW PAllMOHAJIBHOTO HAYYHOI'O MBIIUICHMS, CO3JaHUU LEJTOCTHOTO MPEICTABICHUS
00 OKpY’KaroIleM MUpe Kak 0 €IUHCTBE MPUPOABI U YEIOBEKA, B TOZHAHUU TIPUPO/I-
HBIX 3aKOHOMEPHOCTEH U pelIeHnH PoOJIeM COXpPaHEHUs IPUPOIHOIO PABHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHUU JJII COBPEMEHHON IMBUIIN3A-
LIUU: B €€ TYMaHUCTUYECKON HANPABICHHOCTU U BaXXHOM POJIM B CO3IaHUU HOBOU
0a3bl MaTepuaIbHON KyJIbTYPhI, PEIICHUN TTI00aTbHBIX MIPOOIEM YCTOWIMBOTO pa3-
BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOW, NMUIIEBOM M 3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHbBI, 00ECIIEYEHUH YCIOBUN YCIIEIIHOTO TPY/la U
HKOJIOTHYECKH KOM(OPTHOM KU3HU KAXKI0T0 WIEHA 00IIEeCTBa;



€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MMOHUMAHUS CYITHOCTH METO/I0OB TIO3HA-
HUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIOJIb30BATh MOTyYa-
EMbIC 3HAHMS IS aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpa U TMPOUC-
XOIIAIINX B HEM U3MEHEHUH, yMEHUS JIelaTh 000CHOBAHHBIEC 3aKTFOUCHUS HA OCHOBE
HAyYHBIX (PAKTOB U UMEIOIIHUXCS JAHHBIX C IEIBI0 MOTYUYEHUS JOCTOBEPHBIX BBHIBO-
A0B,

CIIOCOOHOCTH CaMOCTOSITEIHHO UCTIOIh30BATh XUMUYECKUE 3HAHUS JJIs pelie-
HUS TIPOOJIEM B peaibHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTepeca K TO3HAHUIO M UCCIIeI0BATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHKIO U caM000Opa3oBa-
HUIO, K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHWUW M0 XMMHUU B COOTBETCTBUHU C JKH3-
HEHHBIMU TTOTPEOHOCTSIMU;

UHTEepeca K 0COOGHHOCTSM TpyJa B pasNUYHBIX cepax mpodhecCHOHaTBHOM

JEATEIIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4EOHOro mpeaMmera «XuMus» Ha
YPOBHE CpeAHEro 001Iero 0opa3oBaHus BKIIFOYAIOT:

3HaUYUMBIE IS (POPMHUPOBAHUS MHPOBO33PCHUS OOYUAIONTUXCS MEKIUCITU-
IUTMHApHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHBIE TMOHSATHSA, OTPAKAIONIUE IEIOCT-
HOCTh HAYYHOUM KapTHUHBI MUpa U CHEIU(UKY METOJOB MO3HAHUS, UCTIOJIb3YEMbBIX B
€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPI s, SBICHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (akT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIICTOBA-
HUe, HAOII0ICHNEe, U3MEPEHHE, IKCTICPUMEHT U JPYTHE);

yHUBEpCalIbHbIC Y4eOHBIC NEeWCTBHs (TO3HABATEIbHBIE, KOMMYHHUKATHBHBIC,
pETyIsSTUBHEIE), obOecnieuynBaromue (GopmupoBaHue (yHKIIMOHATHLHON TPaMOTHO-
CTH M COIMAJIbHON KOMIETEHIIUU O0yYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAD-
HbIC, MUPOBO33PEHUYCCKNE 3HAHUS U YHUBEPCATbHBIC yUeOHbIC IEHCTBHS B TI03HABA-
TEJILHOW Y COLIMAJIbHOM MPAKTHUKE.

MeTtanpenMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMU yueO-
HBIMH TI03HaBaTEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBHSIMHU.

OBjajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU JIeHCTBH-
SIMU:

1) 6a30Bble JJOoruvyeckKue aecTBUsI:

CaMOCTOATENHHO (DOPMYIIUPOBaTh U aKTyaJIM3UpOBaTh MPOOJIEMY, BCECTO-
POHHE €€ pacCMaTpUBATh;

OTIPECIISITh LU JISATSILHOCTH, 3a/1aBasi MapaMeTPhl M KPUTCPUU UX JTIOCTH-
YKEHUS, COOTHOCUTH PE3yJIbTATHI ICITEILHOCTH C TIOCTABIICHHBIMU IIEIISIMU;



UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUW MPUEMBI JIOTHUECKOTO MBIIIUICHUS — BbI-
JIEISATh XapaKTEepHbIE MPU3HAKU MOHSATUNA M yCTaHABIMBAaTh UX B3aWMOCBS3b, HC-
MOJIb30BaTh COOTBETCTBYIOIIME MMOHSITHS JJIsI OOBSICHEHUS OT/ICIIbHBIX (DAKTOB U SIB-
JICHUI;

BBIOWPATh OCHOBAHUS W KPUTEPUU I KIACCU(PUKAIUNKA BEIIECTB U XUMUYE-
CKHUX PEAKIIUU;

YCTaHaBJIMBATh NPUUMHHO-CJICICTBEHHbBIE CBA3U MEXKIY N3y4aeMbIMU SIBICHU-
AMU;

CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIC, JICTyKTUBHBIE, 110 aHAJIO-
I'YH), BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSIX,
(GbopMyTUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOJIETbHBIE MPE/ICTABICHUS — XUMUYECKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (hopMysa, ypaBHEHUE XUMUYECKOU peaKkIuu
— MPU pPELICHUH Y4YeOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, NPUMEHATH
Ha3BaHHbIE MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe MCCJIEeI0BAaTEIbCKHE H1eiCTBUSA:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUA BEIIECTB U XUMUUECKHUX pe-
aKI1M;

dbopMyTUPOBATH MENIN U 33/1a4U UCCIICTOBAHMUS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HhOPMYJTUPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MMO3HA-
HUSL ¥ OCHOBBI JIJIsi (JOPMUPOBAHUS THIOTE3bI IO MPOBEPKE MPABUIBHOCTU BBICKA-
3bIBAEMBIX CYXKJICHUU;

BJIAJIETh HABBIKAMHM CAMOCTOSTEIIBHOTO IJIAHUPOBAHKS U MPOBEACHUS YUYCHU-
YECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOJaTh 32 XOJIOM IPO-
1[€CCa, CAaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 Pe3yibTaT, PopMynupoBaTh 000011Ie-
HUSI ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIEAOBAHUS, COCTAB-
JSITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

MPUOOPETATh OMBIT YYCHUUYECKOM UCCIIeN0BATEILCKONW U IPOSKTHON JIeATEIh-
HOCTH, TIPOSIBIISATH CIIOCOOHOCTh ¥ TOTOBHOCThH K CAMOCTOSATEIILHOMY TIOMCKY METO-
JIOB PEIIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PAa3IMYHbIX METOJIOB ITO3HAHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX UHPOpMAIUU (HAyYHO-TIOMYJIsIP-
Has JINTepaTypa XMMHUYECKOTO COJEpKaHUs, CIpaBOUYHbIE ocoOusi, pecypchl UH-
TEepHETA), aHATU3UPOBATHh HH(HOPMAITUIO PA3IMYHBIX BUIOB U (DOPM IPEICTABICHHUS,
KPUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTE;



(bopMyIUPOBATH 3aMPOCHI U MPUMEHSTH PA3IMIHBIE METO/IbI TIPU TTOUCKE U OT-
oope mHbOpMaLIMK, HEOOXOIUMOM ISl BBIMOJHEHHUS YUEOHBIX 3a/1ad OMpeIelI¢H-
HOTO THIIA;

pUOOpETaTh OIBIT KCIOAB30BaHUSA HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATEIFHO BBIOUPATHh ONTUMAIBHYIO (pOopMy TpeacTaBieHus nHopma-
1uu (cXeMbl, TpaduKu, TUarpaMMbl, TAOJIHIIB, PUCYHKH H JIPYTHE);

MCIOJIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA MPU PabOTE C XUMUYECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((U3ndecKkue U MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a00OpEBHATYPBL, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CMMBOJUYECKHE CpEJCTBA
HATJIATHOCTH.

OgyaneHue yHMBepPCAJIbLHBIMH KOMMYHHUKATUBHBIMU 1eHCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI B XOJ€ IUajora W/WiH
JMCKYCCHHU, BBICKA3bIBaTh WJEH, (HOPMYIUPOBATH CBOW MPEIJIOKECHHS OTHOCH-
TEJIHHO BBIMOJTHEHUS TIPEITIOKEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOMN NESITEIbHOCTH, MO-
JYYEHHBIX CaMOCTOSTEIFHO HJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBHITIOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOW pabOThI 10 MCCIASAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, pealu3alid y9eOHOTO MpoeKTa U (POpMYyIUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COTJIACOBAHUS TO3WIIUNA B
X0J1e 00CyXJACHHS 1 OOMEHA MHEHHUSAMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOATEIHLHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MTO3HABATEIBHYIO Jes-
TEIBLHOCTB, OTIPE eSS €€ 1eTN U 33]1a4k, KOHTPOJIUPOBATh U TIO MEPe HEOOXOTUMO-
CTH KOPPEKTHUPOBATh MpeJiaraéMblii aJITOPUTM JACHCTBUMN MPU BHITIOJHEHUU y4eO-
HBIX U HCCIEAO0BATENbCKUX 3a/a4, BbIOMpaTh Hanbosee 3PGeKTUBHBIN c1oco0 UX
peIIeHHS ¢ YIETOM TOTYYSHHUST HOBBIX 3HAHWU O BEIIECTBAX U XMMHUYECKUX peak-
USX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOEH JCSATEIILHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOIICHKH.

ITPEJMETHBIE PE3YJIBTATDBI

10 KVIACC



[IpenmeTHbIe pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHUS» OTpa-
KAIOT:

c(OPMHPOBAHHOCTh TIPEJICTABICHUNA O XUMHUYECKON COCTaBJISAIONICH ecTe-
CTBEHHO-HAYYHOUW KapTHHBI MUPA, POJU XMMHUH B MIO3HAHUH SIBJICHUH MPUPOJIEI, B
(bopMHUPOBaHUN MBIIUICHUS U KYyJIbTYPhl TUYHOCTH, €€ (PyHKIIMOHATHHOU TPaMOT-
HOCTH, HEOOXOUMOM JIJIs1 pEIICHHs MPAKTUIECKUX 3a7]a4 U SKOJIOTUYECKH 00OCHO-
BAaHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOTHON CPEJIC;

BJIaJICHUE CUCTEMON XMMHUUYECKUX 3HaHUM, KOTOpas BKIJIFOYAET: OCHOBOIIOJIara-
IOIIME TIOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, 3JICKTPOHHAS 000109Ka aToMa, MOJIe-
KyJa, BaJEHTHOCTH, JJICKTPOOTPUIIATEITLHOCTh, XUMUYECKasI CBSI3b, CTPYKTYpHas
dbopmyna (pa3BEpHyTas W COKpaimIéHHAas), MOJIb, MOJISIpHAsS Macca, MOJISIPHBIN
00BEM, YTIEPOIHBIN CKEIeT, PYHKIMOHAIbHAS TPYMIa, paguKal, U30Mepus, U30-
Mepbl, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTJIEBOJOPO/AbI, KUCIOPO/ U a30TCoIepKa-
e COSTUHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYIISIPHBIC
COCIMHEHUS ); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS OPTaHWYECKUX BemecTB A. M.
byTnepoBa, 3ak0OH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIHYE-
CKUW SI3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XHUMHYECKHUX SBICHUN, (PaKTOJIOTUICCKUE CBEICHUS
O CBOMCTBaX, COCTaBe, MOJYUYCHUH B O€30MaCHOM MCIIOJIb30BAaHUM BaKHEUIITUX Op-
TaHMYECKUX BEIICCTB B OBITY W MPAKTHUECKOU JEATEITHHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC TPU3HAKHA TOHSITHUH,
yCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPU
OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYEeCKUX COSAMHEHUM;

c(hOpPMHPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMHUYECKYIO CHMBOJIUKY JIJISI CO-
CTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIMEHHOMN) hOpMyTT
OpPraHMYECKUX BEIIECTB M yPaBHEHUN XUMUYECKUX PEaKIIMid, U3rOTaBIUBATh MO-
JIEJIM MOJIEKYJI OpTraHUYEeCKUX BEIIECTB JUISl WILTIOCTPALIMU UX XUMUYECKOTO U MPO-
CTPaHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPHUHAJIC)KHOCTh H3YyYCHHBIX
OPraHMYECKUX BEIIECTB MO0 HX COCTaBy M CTPOCHUIO K OMNPEICIEHHOMY
KJIACCy/TpymIe coeMHEeHNH (YTIECBOIOPOIbI, KUCIOPO ¥ a30TCOAEPIKAIINE COCTH-
HEHUs1, BBICOKOMOJIEKYJISIPHBIE COSMHEHMS ), JaBaTh UM HA3BaHUS 110 CHCTeMaTH4e-
ckoii Homenkiarype (IUPAC), a Takxe puBOIUTh TPUBUATILHBIC HA3BAHUS OT/ICITb-
HBIX OPTaHWUYECKUX BEIIECTB (ITUJICH, MPONWICH, alleTUIICH, dTHJICHTIIUKOb, TJIH-
nepuH, QeHon, GopMambaerua, aneTaabAeThul, MypaBbHHAS KHCJIOTa, YKCyCHas
KHCIIOTa, OJIEMHOBAs KUCJI0TA, CTEAPUHOBAS KUCIIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall,
LEJUII0JI032, TJIUIIHH);

c(hOpPMHPOBAHHOCTh YMEHUS ONPEACIATh BUABI XUMUUYECKON CBSI3U B OpraHU-
YECKHUX COCMHEHUX (OJJMHAPHBIE U KPATHHIC);



c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH TOJIOKEHHSI TEOPUH CTPOCHUS Opra-
HUYecKux BemiecTB A. M. byTiepoBa /st 00bsiICHEHUST 3aBUCUMOCTH CBOMCTB Be-
IICCTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHECHUS MAaCChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHHE, PU3HUECKHEC
¥ XUMUYECKHAE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PAa3TMYHbBIX KJIACCOB OpTaHU-
YECKUX BEIIEeCTB (METaH, 3TaH, dTUJICH, NPOIUJIEH, aleTujeH, Oyraauen-1,3, me-
TAIOyTaaueH-1,3, OEH30J1, METaHOJ, 3TAaHOJI, dTUJICHIJIMKOIb, TIHICPHH, (EHO,
alleTalbJIeTU, MypaBbUHAsl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, IeJITi0103a,
aMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh TCHETUYCCKYIO CBSI3b MEKIYy HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUN C UCTIOJIb30BAaHUEM CTPYK-
TYpHBIX (OPMYIT,

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YIJIEBOJIOPOIHOTO
ChIpbs (He(Th, MPUPOAHBINA ra3, YroJib), CIIOCOOBI UX MEPEePa0OTKU U NMPAKTUIECKOE
IPUMEHEHUE TTPOTYKTOB NEPEPadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHU MPOBOJIUTH BBIYMCIICHUSI 110 XUMHUECKUM ypaB-
HEHUsM (Macchl, 00bEMA, KOJTUYECTBA UCXOTHOTO BEIIECTBA UITH MPOAYKTa PeaKuu
10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB I MTPO-
JYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHU BJIaJCTh CUCTEMON 3HAHUN 00 OCHOBHBIX METO-
JaX HayIHOTO TMO3HAHMS, HCTIOIB3YEMbIX B XUMUHU TIPH U3yUYCHUU BEIIECTB U XHUMHU-
YECKUX SBJICHUN (HAONIOJCHHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE), HUC-
M0JIb30BaTh CUCTEMHBIE XUMHUUYECKHUE 3HAHUS JUIsl IPUHSTHS PEUICHUN B KOHKPET-
HBIX KU3HEHHBIX CUTYallUSX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIaTh TIPaBUIIa MOIB30BAHUS XUMHUIECKOM
MOCY/I0H 1 JTa0OpaTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHIIa OOpaICHUs C Belle-
CTBaMH B COOTBETCTBUHU C MHCTPYKIUSMU MO BHITIOIHEHHUIO 1a00PaTOPHBIX XUMUYE-
CKHUX OITIBITOB;

c(hOpMHPOBAHHOCTh YMEHUHU TNIAHUPOBATH U BBIOTHATH XUMUYSCKUN DKCIIE-
pUMEHT (TIPEBPAIICHHS] OPTaHUYECKUX BEIICCTB NMPU HArPEBAaHUHU, TIOTYYCHHUE ITH-
JIeHAa U U3YYEHHUE €r0 CBONCTB, KAYECTBEHHBIC PEAKIIMA OPTaHUYECKUX BEIIECTB, Je-
HaTypanus OCJIKOB IIPH HArPEBAaHWM, I[BETHBIC PEAKIIU OCITKOB) B COOTBETCTBHUH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MPHU OOpaIlleHUH ¢ BEIIECTBAMU U JabopaTop-
HBIM 00OpYJOBAaHHMEM, MPEACTABISATH PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3anMCcH YPaBHCHHI COOTBETCTBYIONIUX PEAKIMA U (DOPMYIIUPOBATH BHIBOIBI
Ha OCHOBE TUX PE3yJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3UPOBATH XUMHUYECKYIO WH-
dbopmartyio, Moay4yaeMyro U3 pa3HbIX UCTOYHHUKOB (CpEJCTBAa MaccoBOi HH(opMa-
i, TaTepHeT U OpyTruXx);



c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjIa SKOJIOTHUYECKH I1e7Iec000-
pPa3HOTO MOBEACHUS B OBITY U TPYJOBOM JAEATEIHHOCTH B IIEJISX COXPAHEHUS CBOETO
3JI0POBbSI M OKPYIKaIOIEH MPUPOTHOM CpeJibl, 0CO3HABATh OIMTACHOCTH BO3JICHCTBHS
Ha KMBBIE OPTaHU3MBI OTIPEIEIEHHBIX OPTaHUIECKUX BEIIECTB, TOHUMAs CMBICIT TI0-
kazarens [[JIK, nosicHaTs Ha mpuMepax cnocoObl YMEHBIIICHUS U IPEAOTBPAIlCHUS
WX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKa,;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHU-
YECKHUX SIBJICHUM;

JUTSL CTICTIBIX M CJTA0OBUASIINX OOYYaOIIUXCS: YMEHHE HCIIONh30BaTh PEIlb-
edHO-TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaitnsa mis 3amucu xumudeckux Qop-
MYJI.

11 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OOImas u HeopraHudeckas Xu-
MHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOM COCTaBIISIIOLIEH ecTe-
CTBEHHO-HAay4YHOW KapTHHBI MHpaA, POJM XMMHUHU B MMO3HAHUU SIBJICHUN MPUPOJIBI, B
(GhOpMUPOBAHUM MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (yHKIIMOHAIBHON rpaMoT-
HOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71a4 U IKOJIOTUUECKH 0O0CHO-
BAHHOI'O OTHOILLIEHUS K CBOEMY 3JI0POBBIO M IPUPOJHOMN CPELE;

BJIaJICHUE CUCTEMON XMMUUYECKUX 3HAHUM, KOTOpasi BKJIFOUAET: OCHOBOIIOJIara-
IOIIUE MMOHATHS (XMMHUYCCKUN 3JIEMEHT, aTOM, H30TOIl, S-, P-, 0- 3IeKTpOHHBIE Op-
OWTaNM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, BAJICHTHOCTh, JIEKTPO-
OTPHUIIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMUUYECKasl CBs3b (KOBaJICHTHAs, HOHHAS,
MeTaJuIM4ecKas, BOJOPOIHAs ), KpUCTAIUIMYECKAs PEIIETKA, TUIIBI XUMHUYECKUX pe-
aKIMW, PacTBOpP, JIEKTPOJUTHI, HEIJIEKTPOJUTHI, IIEKTPOJUTHUECKAS JUCCOLHA-
1IUsI, OKUCJIMTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW pEaKIIMU, XUMHUYECKOE
pPaBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS IISKTPOIUTUUECKON AUCCOIUALINH, TICPH-
oanueckuit 3akoH JI. 1. MenneneeBa, 3aKkOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH
COXpaHEHHUS U MPEBPAIICHUSI SHEPTUU NPU XUMUYECKUX PEAKIHIX), 3aKOHOMEPHO-
CTH, CAMBOJIMYECKHH SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JICKAIIIUE B OCHOBE
MOHUMAHUSI TTPUYUHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX SIBIICHHM, (haKTOJIOTHYE-
CKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyYECHUU U 0€30MMacCHOM HCIIOJIb30BaHUU
BOKHEHUIINX HEOPTaHUUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU JEATEIbHOCTH Ye-
JIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMH BBISBJISATH XapaKTepHbIC TPU3HAKU TTOHSATHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHUU HEOPTaHUYECKUX BEIIECCTB U UX MPEBPAIICHUM;



c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOIH30BATH XUMUUYECKYIO CHMBOJIUKY JIJIsI CO-
CTaBJeHUS (POPMYJ BEIIECTB U YPABHEHHM XUMHUYECKUX pEaKIMil, cucTeMaTruye-
ckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCIBHBIX HEOpraHUye-
CKMX BellecTB (yrapHbIi ra3, yrJIeKUCIbIN ra3, aMMUaK, raiméHast u3BeCTh, Heramé-
Has U3BECTh, MUTHEBAS CO/A, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OINPEACNATh BAJICHTHOCTh U CTENEHb OKUCICHHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBsI3M (KOBaJICHTHAsi, MOHHAs, METAJUIMYECKasi, BOJIOPOHAS) B COCAMHEHUSX, THI
KPUCTALTNYECKON PeIIETKH KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJEKYJsIpHas,
MOHHAs, METAJJTMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHCHUN,

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBATh MPUHAIJICKHOCTh HEOpPraHuye-
CKHX BEIIECTB 0 UX COCTaBY K OMpeNeIEHHOMY KiacCy/TpyIe coequHeHui (Tpo-
CThI€ BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCUIbI, OCHOBAHMUSI, KHUCIIOTHI, aM(oTep-
HbIE TUIPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMBICI MEPUOANYEcKoro 3akoHa [l.
W. MenpneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTo-
MOB XMMUYECKHX JIEMEHTOB 1—4 neprnonos [leproanyueckoit CHCTEMBI XUMUYECKUX
anemeHToB JI. 1. MeHeneeBa, UCIIONb3Yys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OpPOH-
Tajan», «IHEPreTUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUN 10 epuojam u rpymnmam [lepu-
OUYECKOM CUCTEeMbI XUMHYeCKHX AjemMeHToB [. 1. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMUCHIBATH) OOIUE XUMUYE-
CKHE CBOMCTBAa HEOPTaHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAATh CY-
IIECTBOBAHUE T€HETUYECKOM CBSI3U MEK/ly HEOPraHUYECKUMU BEIIECTBAMHU C TIOMO-
IIbI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIII;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3TUYHBIM MPU3HAKAM (YHCITY ¥ COCTABY PEarnupyronux BEIIECTB, TEIIOBOMY 3(-
beKTy peaknuu, I3MEHEHHUIO CTENIEHEH OKUCIICHUS DIIEMEHTOB, 00pPaTUMOCTH PEaK-
[[MH, YYACTUIO KaTaJInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABIATh YPaBHEHUS PEaKIUi pa3TuYHbIX TH-
MOB, TMOJHBIE W COKpalIEHHbIE YpaBHEHUS pPEaKIUii MOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIIUU, MOATBEPKIAIONINE Kaye-
CTBEHHBI COCTaB Pa3JINYHbIX HEOPIraHUYECKUX BEILIECTB, PACIIO3HABATH OINBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBAThH CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHO-
BUTEIBHBIX PEAKIIUN TTOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OanaHca dTUX peak-
LM

c(hOpMUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
pEeaKIuu OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBHUCHMOCTH OT BHelTHero Bo3aericTeus (mpunium Jle [laTenne);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh XUMUIECKHE TTPOIIECCHI, JIeXkKa-
M€ B OCHOBE MPOMBIIIJIEHHOTO TOJYyYEHHUsI CEPHOM KHCIIOTHI, aMMHaKa, a TaKXKe
c(hOpMUPOBAHHOCTH MPEICTABICHUHN 00 OOIIMX HAYYHBIX MIPUHIIUMNAX U HKOJIOTHYE-
CKHX MpoOJieMax XUMHYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYUCICHUS C UCIIOJIb30BAaHUEM I10-
HATHUSI «MAcCOBas J0JI BEIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIIEHUN T'a30B MPHU
XUMHUYECKUX PEaKIMIX, MACChl BEIIECTBA UM 00BEMA ra30B M0 U3BECTHOMY KOJIH-
YECTBY BEIIECTBA, Macce WM O0BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKI[UU BEIIECTB,
TerI0Boro 3G (deKTa peakiinu Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IIpe-
BpAILEHUS] U COXPAHEHHUSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIOIATh TIpaBUJIa MOJIb30BaHUSA XUMUYECKOM
MOCYy 101 U JIabOpaTOPHBIM 000PYIOBAHKUEM, a TAKXKE MpaBUiIa 0OpaIlleHUs C Bellle-
CTBaMH B COOTBETCTBUU C MHCTPYKIIUSMU IO BBIMOJHEHUIO JJA0OPATOPHBIX XUMUYE-
CKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATH XUMUYECKUN DKCIIE-
PUMEHT (pa3yioKEeHUE MEPOKCHUIA BOAOPO/Ia B IPUCYTCTBUU KaTaIU3aTopa, Onpee-
JIEHHE CpeJibl pACTBOPOB BELIECTB C TOMOIIBI0 YHUBEPCAIIBHOTO UHIWKATOPA, BJIU-
SIHUE Pa3lInYHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM pPEeaKiMu, PEaKIIMi HOHHOTO
oOMeHa, KaueCTBEHHBIE peakliu Ha CyIb(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA Ka-
THOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAIIbHBIX 337a4 110 TemaM «Metaiuib» u «He-
METaJIJIbI») B COOTBETCTBHUH C MPaBUIaMU TEXHUKH 0€30MaCHOCTH MPHU OOpaIieHuu
C BEIIECTBAMH U JTA0OPATOPHBIM 000PYI0BAaHUEM, MIPEJICTABIIATH PE3YIbTATHl XUMHU-
YECKOTO IKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUNA U
(dbopMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHATU3UPOBATH XUMHUYECKYIO WH-
dbopmanuio, mogyyaeMyro U3 pa3HbIX UCTOUYHUKOB (CpPEJCTBAa MACCOBOW KOMMYHHU-
Karuu, IHTepHeT U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJII0/IaTh MpaBWIa SKOJIOTHYECKU 11e71eC000-
Pa3HOTrO MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIENAX COXPAHEHUS CBOETO
30POBbS U OKPYIKAIOIIEH IPUPOJHON CPEJIbl, 0CO3HABATh OMACHOCTh BO3JACHUCTBUS
Ha KMUBBIE OPTraHU3MBbI ONIPE/ICIEHHBIX BEIIECTB, HOHUMAs cMbIci ntokazatens [1/IK,
MOSICHATh HAa MIpUMeEpax CrocoObl YMEHBIICHUSI U MPEAOTBPAICHUSI UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA;



JUIS OOYYarOIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370pPOBBS: YMECHHE
MIPUMEHSTH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMH-
YECKHUX SIBJICHUM;

JUISL CIIETIBIX M CJTAa0OBUIAIIUX OOYYaIOIIMXCS: YMEHUE MCIOJIb30BaTh PElb-
epHO-TOUCUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu xumudeckux ¢op-
MYy



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
HauMeHoBaHue KoaunuyecrTBo yacos

Ne DJIeKTpOHHBIe (HH(PPOBbIe) 00pa3oBaTeIbHbIC
pa3eioB U TeM Konrpoabnbsie IIpakTuyeckue

n/n Bcero pecypceel
NMporpaMMsl padoThI padoThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XUMMHHU

[IpenmeTt oprannyeckoit
xumuu. Teopust cTpoe-
1.1 HUSI OPTaHUYECKHX CO- 3
enquHenui A. M. bytie-
poBa

Htoro no pazaeny 3

Paznea 2. Yraesogopoasl
[Ipenenbusie
2.1 YTJIEBOJOPOABI — 2
aJIKaHbI

PaLWW
https://resh.edu.ru/subject/lesson/6149/start/170388

P3LL
https://resh.edu.ru/subject/lesson/6151/start/149993/

HenpenenbHble yriieBo-
2.2 JIOPOJbL: AJIKEHBI, aJIKa- 6 1
JIMEHBI, aJTKUHBI

P3LU
https://resh.edu.ru/subject/lesson/5412/start/212563/

ApomaTuyeckue

23 P 2
YTIIEBOIOPOIBI
[IpupoaHbie ICTOYHUKHU

2.4 YTJIEBOJOPOAOB U UX TIe- 3 1

pepaboTka

Hroro no pazneny 13

P3LL
https://resh.edu.ru/subject/lesson/4775/start/150494/

P3LL
https://resh.edu.ru/subject/lesson/6148/start/170461/



https://resh.edu.ru/subject/lesson/6149/start/170388
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

Paznen 3. Kuciiopojaconep:kauiue opranu4eckue coeuHeHst

P3LU
3.1 C . D 3
THPTRI. EOCHOM https://resh.edu.ru/subject/lesson/4769/start/150550/
Anpneruasl. Kapoono- PaLWL
3.2 BbI€ KUCIOTEL. CII0KHEBIE 7 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
3¢upsl
P3LL
3.3 VYrneBoasl 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro o pasneny 13
Pa3znen 4. A3oTconep:kaniue oprannyeckne coeIuHeHUus
AMUHBI PoLl
4.1 ' 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
Amunoxkuciaorsl. benku
Htoro no paznemny 3
Pa3pnen 5. BeicOKOMOJIEKY IsIpHbIE COeIMHEHUS
ITmact™maccesl. Kayuyku PoLL
5.1 P NaYIyRIL 2 https://resh.edu.ru/subject/lesson/6152/start/150850/
Bosokna
Hroro no pasneny 2
OBHIEE KOJIMYECTBO YA- 34 5 5
COB I10 [TPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (un¢posbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH P3OLL
1.1 u [lepnonnueckas cucTeMa XUMHUYECKUX 3 https://resh.edu.ru/sub-
anemenToB JI. . Menaeneena ject/lesson/2053/start/
PaWl
12 Crtpoenue BemniecTBa. MHOTOOOpasue 4 https://resh.edu.ru/sub-
BEHIeCTs ject/lesson/2048/start/
PoLWL
https://resh.edu.ru/sub-
1.3 XVAMHYECKUE PEeaKIIHH 6 1 1 ject/les-
son/4938/start/151107/
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi xumust
PaWl
https://resh.edu.ru/sub-
2.1 Mertamnbl 6 1 ject/les-
son/3493/start/151213/
PaWl
2.2 Hewmerans 9 1 1 https://resh.edu.ru/sub-

ject/lesson/1602/start/



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/

PaLW

23 CBs13p HEOPTaHUYECKUX U OPraHUYECKHUX 9 https://resh.edu.ru/sub-
' BEILECTB ject/lesson/2068/start/
Uroro no pazneny 17

Pa3zpen 3. XuMus u ;Ku3HbL

3.1 XUMUA U KA3HB 4

Hroro no pazneny 4

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3


https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/

Y4yeOHUK «XUMHD»

KanenaapHo-temaTuyeckoe NiaHUpPOBaHUE MaTepuasa
mo xumuu B 10 Kiaacce

Ha 2024-2025 yyeOHblii roa
Yuurean: Copoxkuna Bepa BukropoBna
Bcero 34 yaca ( 1 yac B HeJeI10).

ITossicHuTeNbHASA 3alIMCKA

10 knace. I'.E.Pyazutuc , ®.I'.®eapaman.

10 KIIACC
KoauuecTBO yacon Jar
Ne a Ipu
JJIeKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer KoHnTpoabHbI IMpakTuyecku u3y- pecypebi Me-
n 0 e padoThblI e padoThbl ve- ya-
HHS HHUE
| momyroaue
IIpenmer op-
TaHUYECKOMN POIII
1 XUMUH, €€ 1 https://resh.edu.ru/subject/lesson/
BO3HUKHOBC-
HUE, Pa3BUTHE
Y 3HaYeHUE
Teopus crpo- POII
2 CHUS OpTraHH- 1 https://resh.edu.ru/subject/les-
YECKUX son/6149/start/170388/



https://resh.edu.ru/subject/lesson/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

COeIUHEHUN
A. M. bytne-
poBa, e€ oc-
HOBHBIE I10JI0-
JKEHUS

IIpencrasne-
HUE O KJIACCH-
buxanmu op-
TaHUYECKUX
BemiecTB. Ho-
MEHKJIaTypa
(cucremaTu-
yeckasi) v
TPUBHUAIIbHBIE
Ha3BaHUs Op-
TaHUYECKUX
BEILIECTB
AJIKaHBI: CO-
CTaB U CTpOE-
HUE, TOMOJIO-
TUYECKUH AL

POIII
https://resh.edu.ru/subject/les-
son/6149/start/170388/

POII
https://resh.edu.ru/subject/les-
son/6151/start/149993/

Mertan u 3TaH
— MPOCTEM-

1IMe npeJcTa-
BUTEJIH aJIKa-

POII
https://resh.edu.ru/subject/les-
son/6151/start/149993/

HOB

ANKeHsI: co- POIII

CTaB U CTpPOE- https://resh.edu.ru/subject/les-
HUeE, CBOICTBA son/5412/start/212563



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563

DTWIEH U

MPOCTEU NN

POIII
. EE 2?:;;;; https://resh.edu.ru/subject/les-
son/5412/start/212563
[IpeACTaBU-
TCJIN AJIKCHOB
IIpakTuue-
ckag pabota
No 1.I<)<H0J1y- PO .
3 - https://resh.edu.ru/subject/les-
son/5412/start/212563
JIEHA U U3y4Ye-
HHEC €TI0
CBOMCTBY
AJKaaueHsl.
byranuen-1,3
1 MeTUJI0yTa- PO
9 nuen-1,3. TTo- https://resh.edu.ru/subject/les-
JTy4EeHUE CHUH- son/5412/start/212563
TETUUYCCKOI'O
Kay4yyKa " pe-
3HUHBI
AJIKUHBL: CO-
CTaB U 0CO-
OCHHOCTH POIII
10 CTPOCHHUSI, TO- https://resh.edu.ru/subject/les-
MOJIOTHYE- son/5412/start/212563
CKHUH psjl.
AneTnines —



https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/5412/start/212563

MpEaACTaBUTEI

b AJIKUHOB
Brruucnenus
11 10 ypaBHeE- POl
HUIO XMMHYE- https://resh.edu.ru/subject/lesson/2448/start/
CKOM peakuuu
ApeHbl: OeH- POUI
12 30J1 U TOJIYOJI. https://resh.edu.ru/subject/lesson/4775/start/1504
ToxcHYHOCTE 94/
ApCHOB
I'eneTnueckas
CBA3b YIJICBO- POIII
HOPOAIOB, https://resh.edu.ru/subject/lesson/4775/start/1504
13 MIpUHAJICKA-
94/
X K pa3-
JIMYHBIM KJ1aC-
caM
[Ipuponusie
NCTOYHHUKHU
YTJIEBOIOPO-
JIOB: TIPUPO/I- POII
14 HBIH ra3 H I10- https://resh.edu.ru/subject/lesson/6148/start/1704
MyTHBIE 61/
HE(TSHbIE

rassl, HeThb U
MPOAYKTHI €€
nepepadboTKu



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

15

IIpuponusie
VUCTOYHUKHU
YIIIEBOOPO-
JIOB: TIPUPOJ-
HBI ra3 4 Io-
IIyTHBIE
HE(TSIHbIC
ras3pl, He()Th U
MPOAYKTHI €€
nepepadoTKu

POIII
https://resh.edu.ru/subject/lesson/6148/start/1704
61/

16

17

18

Il monyroaue

KonTponbHas
pabora 1o
pasneny «Yr-
JIEBOJOPOIBI»
[Ipenenvubie
O/IHOATOMHBIE
CIIUPTHI: Me-
TaHOJ U dTa-
HOJL
Bopoponnas
CBSI3b
MHoroarom-
HBIE CIIUPTHI:
STUJICHTJIU-
KOJIb U TJIUIIEe-
pUH

POIII
https://resh.edu.ru/subject/lesson/2448/start/

POIII
https://resh.edu.ru/subject/les-
son/4769/start/150550/

POIII
https://resh.edu.ru/subject/les-
son/4769/start/150550/

19

®eHon: cTpo-
€HHUE

PoOII



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

20

21

22

23

MOJICKYJTHI,
buzndeckue u
XUMHYECKHUE
CBOICTBA,
MPUMEHEHUE

AJBIEeTUIb!:
dbopmaibie-
TU]I U alle-
TaJIbJICTH/I.
AneToH

OIIHOOCHOB-
HBIE TIpeieib-
HbIE KapOOHO-
BbIC KUCIIOTHI:
MypaBbUHAs U
YKCyCHas

[IpakTuye-
ckas paboTa
Ne 2. «CBoii-
CTBa pacTBopa
YKCYCHOM
KHCIIOTBD
CreapuHoBas
U OJICUHOBAS
KHCJIOTHI, KaK
npeCcTaBu-
TEJIH BBICIIUX
KapOOHOBBIX
KHUCIIOT

https://resh.edu.ru/subject/les-
son/5727/start/150577/

POII
https://resh.edu.ru/subject/les-
son/4776/start/150604/

Bbubaunorexa I{OK https://m.edsoo.ru/00ae054e

bubmmoreka [{OK https://m.edsoo.ru/00ae054e

bubmmoreka IOK https://m.edsoo.ru/00ae054e



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

24

25

26

27

Mpbina kak
COJIM BBICIITUX
KapOOHOBBIX
KHUCJIOT, UX
MOIOIIIEE IEH-
CTBUE
CroxHble
3(pUPBI KaK
MIPOU3BOHBIC
KapOOHOBBIX
KHCJIOT.
I'unponus
CJIO’KHBIX
3¢upos
Kupsl: rua-
ponu3, npu-
MEHEHHE,
Ouosoruye-
CKasi pOJIb JKH-
poB
YraeBobr:
COCTaB, KJac-
cuduKaus.
Baxueiue
pe/cTaBu-
TEJIU: TIIF0-
K032, QpyK-
TO3a, caxa-
po3a

POIII
https://resh.edu.ru/subject/les-
son/5952/start/150631/

POIII
https://resh.edu.ru/subject/les-
son/5952/start/150631/

POIII
https://resh.edu.ru/subject/les-
son/5952/start/150631/

POII
https://resh.edu.ru/subject/lesson/6150/start/1506
87/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

28

29

30

31

32

Kpaxman un
LEJUTI0JI03a
KaK IpHUPOJ-
HbI€ MOJIH-
MephI
KoHntponbHas
paborta 1o
pazneny
«Kucnopon-
cojiepxane
OpraHUYECKUE
COCTMHCHHSI

AMUHEL:
METWIAMHAH U
AHUIINH

AMUHOKHC-
JIOTBI KaK aM-
¢dorepHbIe Op-
raHUYEeCKHUe
COEIMHEHMUS,
HUX OHMOJIOrH-
YecKoe 3Hade-
gue. Ilentnanl

benku xak
MPUPOJHBIE
BBICOKOMOJIC-
KYJSIpHBIE CO-
CIIMHEHUS

POIII
https://resh.edu.ru/subject/les-
son/5413/start/150714/

bubmnorexa LIOK https://m.edsoo.ru/00ae054e

POIII
https://resh.edu.ru/subject/les-
son/4743/start/150742/

POIII
https://resh.edu.ru/subject/les-
son/4743/start/150742/

POIII
https://resh.edu.ru/subject/lesson/6296/start/2125
89/



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

33

34

OcHOBHBIE
MOHATHS XH-
MMU BBICOKO-
MOJIEKYJISIp-
HBIX COEIMHE-
HUN

OCHOBHBIC
METOAbI CHH-
T€3a BLICOKO-
MOJIEKYJIAp-
HBIX COCJIMHE-
HUM.
IInacTmaccsl,

Kay4yKH,
BOJIOKHA

OBIIEE KOJIMYE-
CTBO HACOB I10
ITPOTPAMME

34

POIII
https://resh.edu.ru/subject/lesson/6095/start/1508
23/

POIII
https://resh.edu.ru/subject/lesson/6152/start/1508
50/



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

KanennapHo-temaTuyeckoe nNJiaHUpPOBaHHe MaTepuasia
nmo xumuu B 11 Kiaacce

Ha 2024-2025 yuyeOHblii 1o
Yuutean: Copoxkuna Bepa BukropoBHa
Bcero 34 yaca (1 uyac B HeJ1eJ110)
IMosicHuTeEbHASA 32ANIMCKA
Yueonuk «Xumus» 11 kaace. I''E.Pyx3utnc , @.I'.®enbaman.

11 kiaacc

KosmnyecTBo yacos i DJIeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoka Kontpoabubie IlpakTuuyeckue  HM3y4eH
o0pa3oBaTejibHbIE

n/n Bcero
padoThI padoThI s
pecypcebl

PILWL

https://resh.edu.ru/su
XUMUYECKUH A71EMEHT. ATOM. DJIEKTPOHHAS bject/les-
KOH(pHTrypamus aToMOB son/6479/start/150989

L

[Iepnoanueckuit 3akoH u [lepnoanueckas 1 P
crucTeMa XUMUYECKuXx 3yemeHToB /1. U.


https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/

MenpeneeBa, X CBSI3b C COBPEMEHHOW TE€O-
puel CTpOECHHsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHU-
YECKUX DJIEMEHTOB U UX COCIUHEHUM 110
rpynmnam 4 nepuojam. 3HaueHue nepuoanye-
CKOI'O 3aKOHA M CUCTEMBI XUMHUUYECKHX DJIe-
MeHTOB [I.11. MenneneeBa B pa3BUTUN HAyKU

CrpoeHue BeniecTBa. XuUMU4ecKas CBs3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHMsI KOBAJICHT-
HOM cBsA3U. BoopoaHas cBA3b

https://resh.edu.ru/su

bject/les-
son/2053/start/

PaW
https://resh.edu.ru/su
bject/les-
son/2049/start/

PoLU
https://resh.edu.ru/su
biect/les-
son/2048/start/

BaneHnTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucienus. Bemecrsa Monekysp-
HOT'O ¥ HEMOJIEKYJIIPHOTO CTPOEHHUSI

IlonsTue o JAUCTICPCHBIX CUCTCMAX. Hctun-
HBIC U KOJIJIOUJHBIC paCTBOPHI. MaccoBas
J0JIs1 BEIICCTBA B paCTBOPEC

P3LU
https://resh.edu.ru/su

bject/les-
son/6332/start/151021

L

PaLWW
https://resh.edu.ru/su

bject/les-
son/4939/start/151134

L

Knaccudukanus 1 HOMEHKIIATypa HEOpraHu-
YyecKUX coeauHeHni. I eneTnueckas cBI3b

PaLL


https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/

HCOPraHN4YCCKUX BCUICCTB, PA3JIMYHBIX KJIaC-
COB

https://resh.edu.ru/su

bject/les-
son/2440/start/

o PaLU
Krnaccudukanus XuMHueCKUX peakiui B He-
N N https://resh.edu.ru/su
OpraHMYECKO M OpraHNYeCcKON XUMHUU. 3a- ,
bject/les-
8 KOH COXPaHEHHsI MacChl BELIECTB; 3aKOH CO-
son/4938/start/151107
XPaHEHUS U MPEBPAILCHUS SHEPTUH PU XU- /
MHUYECKHX PEaKIUIX
9 Ckopoctb peakiuu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHE
P3LL
[Ipaktuueckas pabora Ne 1. «BausHue pasz- https://resh.edu.ru/su
10 JUYHBIX (PaKTOPOB Ha CKOPOCTh XUMUYECKON bject/les-
peaKkIum» son/2102/start/
Onexrponutuyeckas aquccouuanus. [lonstue P3LL
11 0 BOZIOpOJIHOM Tokasarene (PH) pactsopa. https://resh.edu.ru/sub-
Peakuuu nonnoro oomena. I'maponus ject/lesson/1518/start/
OpPraHMYECKUX U HEOPTaHMYECKUX BEIIECTB
PILU
OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIEC PEaK- https://resh.edu.ru/su
12 1y, [ToHsTHE 00 AIEKTPOIN3E pacIliaBoOB 1 bject/les-

pacTBOPOB COJIEH

son/5912/start/92791/



https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

KonTponbras padota no pazueny «Teopern-

PaLW
https://resh.edu.ru/su

bject/les-

13
YECKUE OCHOBBI XUMUM son/3523/start/151161
A
PoLU
Meransl, ux nonoxxexnue B [lepuognaeckoit https://resh.edu.ru/su
14 cucTeMe XuMuaeckux sineMmenToB /. 1. Men- bject/les-
JienieeBa 1 0COOGHHOCTH CTPOCHHUS aTOMOB. son/3493/start/151213
OO6mmue GpuznyecKre CBOMCTBA METAIIOB A
PaW
https://resh.edu.ru/su
o bject/les-
CrmutaBbl METAJUIOB. DJIEKTPOXUMUYCCKUM
15 . son/3523/start/151161
pAI HaNpsHKEHUA METaJJIOB /
Il monmyroaue
PaWl
N N https://resh.edu.ru/su
XUMHUYECKUEe CBOMCTBA BaXKHEHIITUX METall- _
y y y y bject/les-
16 JIOB (HATpUM, Kaaui, KaablUid, MarHuu, ao-
. . son/3523/start/151161
MHHUI) U UX COCIUHECHUI /
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX CO- PO

eIMHEHUN

https://resh.edu.ru/su



https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/5814/start/151239/

18

19

20

21

XUMHUUYECKUEe CBOMCTBA IIMHKA, jKeJie3a U UX
COCIMHEHUN

[IpaxTuyeckas padora Ne 2. "Pemenue sxc-
NEepUMEHTAJIBHBIX 3aj1a4 1o TeMe «Me-
TajbD"

Hemerannel, ux nonoxenue B [lepuonnue-

CKOM CHUCTEME XUMHUYECKHUX 3eMeHTOB /l. 1.

MenzeneeBa 1 0COOCHHOCTH CTPOSHUS aTo-
MOB

dusznyeckue cBoiicTBa HEMETAIJIOB. AJLJIO-
TPOIHSI HEMETAIIOB (Ha MpUMepe KHUCIIO-

pona, cepsl, hochopa u yriepona)

bject/les-
son/5814/start/151239

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

bject/les-
son/1602/start/

P3LU
https://resh.edu.ru/su

bject/les-
son/3534/start/151266
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P3LU
https://resh.edu.ru/sub-

ject/les-
son/3534/start/151266/

PoWl
https://resh.edu.ru/su
bject/les-
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P3LU
https://resh.edu.ru/su

bject/les-
son/5939/start/151320
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22

23

24

25

XUMHUYECKUE CBOWCTBA raJOr€HOB, CEPBI U
HUX COeIUHEHUN

XuMUYeCcKue CBOWCTBA a30Ta, hocodpa u ux
COeTUHEHUN

XHUMHUUYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX
COCIMHEHUN

P3LU
https://resh.edu.ru/su

bject/les-
son/5939/start/151320

L

P3LL
https://resh.edu.ru/sub-

ject/lesson/2434/start/

PaW
https://resh.edu.ru/su
biect/les-
son/2078/start/

PoWl
https://resh.edu.ru/su
bject/les-
son/2072/start/
https://resh.edu.ru/su
bject/les-
son/2069/start/

26

O0600611eHre U cucTeMaTu3alus 3HaHui| 1o
teme «Hemeramne». Beruncnenus no ypas-
HEHUSIM XMMUYECKHX PEaKUUi U TEPMOXUMHU-
YECKHUE PACUYETHI

PoWl
https://resh.edu.ru/su
bject/les-
son/2068/start/
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[IpaxTuyeckas padora Ne 3. «Pemenue sxc-

P3LU
https://resh.edu.ru/su

bject/les-

27 NepUMEHTAIbHBIX 33/1a4 1o Teme "Heme-
. son/4960/start/151374
L
PILU
https://resh.edu.ru/su
28 KonTponbhas pabota no temam «MeTanib» bject/les-
n «Hemeramibn son/4960/start/151374
L
PILU
Heopranndeckue u OpraHn4eCcKUe KUCIOTHI. hpefeshedi i
bject/les-
29 Heoprannueckue u opraHmueckue OCHOBA- son/4960/start /151374
HUS
L
PoLWL
AmMdoTepHBIC HEOpraHUYECKHE U OpraHHYe- https://resh.edu.ru/su
30 CKHE coeMHEeHHs. | eHeTnyeckas CBs3b He- bject/les-
OpraHMYeCKUX M OpraHNYEeCKHUX BEIICCTB son/2055/start/
Ponb xumun B o6ecrieueHu 3KOJIOTHIECKOM, Bubanoteka LLOK
31 9HEpPreTUYECcKOil U MUIEBON OE30MaCHOCTH, https://m.ed-

pa3sBUTHU MCIOUIIUHBI

s00.ru/00aelc64
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[IpencraBnenus 06 0OMIMX HAYYHBIX TPHH-
32 [UIax IPOMBIIIJIEHHOTO MOJyYEHUs BaXKHEH-
IIMX BEIECTB

33 UenoBek B MUpPE BEIIECTB U MaTEPHAIIOB

34 XuMHUS U 30POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

34

PaLW
https://resh.edu.ru/su

bject/les-
son/3504/start/151485
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PaLWW
https://resh.edu.ru/su

bject/les-
son/3514/start/151429
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P3LL
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bject/les-
son/3504/start/151485
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