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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa mo XWMMHM Ha YpOBHE cpenHero oOmiero oOpa3oBaHHUS pa3pabdoTaHa Ha OCHOBE
®enepanpHoro 3axoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®denepauum»,
TpeOOBaHUI K pe3yibTaTaM OcBOeHHs (enepaibHO 00pa3oBaTEIbHOW MPOrpaMMbl CPEAHETO OOIIEro
obpazoBanust (POIl COO), mpencraBieHHsix B DemepadbHOM TOCYAapCTBEHHOM 00pa30BaTEIbLHOM
craggapre COO, c¢ yuérom Kounenmuu npenomaBanus ydeOHOro mnpeamera «XUMHS» B
oOpazoBaTenbHBIX opranuzanusx Poccuiickoit ®enepanuu, pealn3ylOIX OCHOBHBIE 00pa30BaTENbHBIC
MIpOrpaMMBbl, 1 OCHOBHBIX NonokeHui «Ctparernu pa3BuTHs BocnuTanus B Poccuiickoit @enepannun Ha
nepuop o 2025 rona» (Pacnopsikenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOJOB K pPa3pabOTKe MpOrpaMMbl IO XHMHH, K ONPEACICHUIO O0IIEH CTpaTeruu
00y4eHwMsI, BOCIUTAHMSI U PAa3BUTHS O0YUAOIIUXCs CPEICTBAMHU yueOHOro npenmera «Xumus st 10—11
KJIaCCOB Ha 0a30BOM YPOBHE COCTaBWJIM KOHIENTyalibHble mnonokenuss OrOC COO o
B3aMMOOOYCIIOBICHHOCTH 1iejield, COJIep)KaHUs, pe3yNbTaToB OOy4YeHHss W TpeOOBaHHH K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHME, IMOJy4aeMOe BBIMYCKHHKAMK OOIIC00pa30BaTEIbHOW OpraHu3alluy,
SIBIISIETCS. HEOTHEMJIEMOH YacThi0 MX 00pa3oBaHHOCTUH. OHO CIYKHT 3aBEPILIAIOIINM JTAallOM peau3alin
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEW, MPUCYIIMX IIEJIOCTHOH CHCTeMe
XHUMHAYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTCs TMO3HAHHS 3aKOHOB IMPHPOJBI, (OPMUPOBAHHS
MUPOBO33pPEHUST U OOIIel KyJIbTYPhI YENOBEKa, a TaKkKe JKOJOrMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0POBBIO W TPHUPONHOW cpere. Peanmmsyercs xummdeckoe oOpa3oBaHue OOydarommxcs Ha
YpPOBHE CpemHero oOmero oOpa3oBaHHs CpeACTBAMU Y4YeOHOTro mpeaMera «XHMHS», COICpKAHUE H
MOCTPOEHUE KOTOPOTO OMpEIENeHbl B MPOrpaMMe M0 XUMHH € YYETOM CICHU(BUKH HAYKH XUMHUH, €€
3HAYCHUS B O3HAHWH MMPUPOJILI M B MaTEPHUATLHON JKM3HU OOIIECTBA, a TAKKE C yIETOM OOIMIMX TIeNeH u
[IPUHIUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHHE CUCTEMBI CpeJHero olliero o0pa3oBaHMs B
Poccuiickoit ®enepanuu.

XuMHsI Kak 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIPaeT OCOOyI0 pOJIb B COBPEMEHHOM
LUUBWIN3ALMM, B CO3JaHUU HOBOH 0a3bl MaTepuanbHOW KyibTypbl. OHa BHOCUT CBOHW BKJIAJ B
(bopMupOBaHNE PAalMOHAIBHOIO HAYYHOTO MBIIUICHHS, B CO3JaHHE LEIOCTHOTO IPECTaBICHHS 00
OKpYXKarollleM MUpPE KaK O €IMHCTBE IIPUPOIbI U YeJOBeKa, KOTopoe (popMupyerca B XMMUU Ha OCHOBE
[IOHUMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHPA, OCO3HAHMs B3aMMOCBSA3H MEXKIY CTPOCHUEM
BEILIECTB, X CBOWCTBAMU ¥ BO3MO)KHBIMU 00JIACTSMH ITPUMEHEHUSI.

TecHO B3aUMOAEHCTBYSl C APYIMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTajla HEOTheMJIEMOM
YacThI0 MHPOBOW KyJbTYpPbl, HEOOXOOUMBIM YCIOBHEM YCIICHIHOTO TPYZAa M JKU3HM KaXKAOTO HWiIEHa
obmectBa. CoBpeMeHHast XUMUA KaK HayKa CO3MATeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjeHa
Ha pelleHue II00aIbHbIX IPo0JIeM YCTOWYMBOIO Pa3BUTUS YEIIOBEUECTBA — CHIPHEBOI, YHEPIeTUUIECKOIl,
MUIIEBOM, KOJIOrMYECcKOl 0€30MacCHOCTH M OXPaHbl 310POBBSI.

B coorBercTBHU € O0IIMMH LENSAMH U IPUHLUIAMU CPeIHEro o0mero o0pa3oBaHMs COAEpIKaHUE
mpeamera «Xumrs» (10—11 kmaccel, 6a30BBIi YpOBEHD H3YUSHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOMIEKYTBTYPHYIO ITOATOTOBKY OOYYAOUINXCS, HEOOXOAUMYIO MM ISl BRIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIEIIHOIO BKJIIOYEHHUS B XHM3Hb COLUYMA, NPOJODKEHHS OOpasoBaHUS B Pa3IMUYHBIX
0051aCTAX, HE CBA3aHHBIX HEIOCPEICTBEHHO C XUMHUEH.

CocransgomuMu npeamera «XuMus» SBISIIOTCS 0a30Bble Kypcebl — «OpraHudeckas XUMHsD» H
«OO01mas ¥ HeopraHW4ecKasi XMMHUsD), OCHOBHBIM KOMIIOHEHTOM COAEP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI
0a30BOM HayKH: CHCTEMa 3HaHUI MO0 HEOPraHMYECKOH XMMHUH (C BKIIOUEHHEM 3HAHUH U3 OOILEH XMMUH)
W opraHmveckod xumuu. @DOpMHUpOBaHHWE [AAHHOM CHCTEMbl 3HAHUM MNPH HM3YYEHUHM IIpenMera
obecrieunBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCETO MHOT0OOpa3usi BELIECTB Ha OCHOBE OOLIMX IOHSTHH,
3aKOHOB M TEOPUH XHMHH.

Crpykrypa conepkanusi KypcoB — «Opranndeckasi Xumusi» u «O0Ias 1 HeopraHu4deckasi XUMUsD
copMupoBaHa B TporpaMMe IO XMMHH Ha OCHOBE CHCTEMHOI0 MOAXOJa K H3YyYEHHI0 y4eOHOro
MaTepHaia 1 00yCJIOBJIEHa HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha OMpPEAeIEHHBIX



TEOPETHUUECKUX YpOBHiX. Tak, B Kypce OpraHMYecKON XMMHM BEIIECTBA pacCMaTpUBAIOTCS Ha YpPOBHE
KJIACCHYECKOM TEOpUHU CTPOEHHS OpraHUMYECKHX COSTMHEHHH, a TakKe Ha YPOBHE CTEPEOXHMHUYECKHX U
ANEKTPOHHBIX TPENCTaBICHUH O cTpoeHHMu BemiecTB. CBemeHHs 00 M3y4yaeMBIX B Kypce BeIIeCTBax
JAlOTCSl B Pa3BUTHUH — OT YTJIEBOIOPOJOB [0 CIOKHBIX OMONOTMYECKH aKTHBHBIX coenuHeHuil. B kypce
OpPraHMYecKOl XWUMHUHM TONYy4YalOT pa3BUTHE CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIMIET0
00pa3oBaHus MEpPBOHAYAIBHEBIE MPECTABICHUS 0 XUMHYECKOW CBS3H, KJIACCHU(DUKAIIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOECHUS, 0 XUMHUUECKON PEaKIIHH.

[Tox HOBBIM yriioM 3peHHs B mpeamere «XuMus» 0a30BOro ypoBHSI pacCMaTPUBACTCS M3y4EHHBIH
Ha YPOBHE OCHOBHOI'O 00IIIero o0Opa3oBaHMs TEOPETUYCCKHI MaTepuan U (DaKTOJIOTHYECKUE CBEACHUS O
BEIIECTBaX M XMUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuvecKass XUMHsD
o0ydJaroluMcsl TPENOCTaBIsAeTCS BO3MOXHOCTh OCO3HATH 3HAYEHHE IEPHOAMYECKOr0 3aKoHa C
O0IETEOPETUYECKUX U METOAOJNIOTHYECKIX TO3UIMN, TIIy0Ke IOHATh HCTOPUYECKOe H3MEHEHHE
(YHKIIM# 3TOro 3aKoHa — OT 0000IIAOIIEH 10 00BICHSIONICH U TPOrHO3UPYIOIIICH.

Enunas cucrema 3HaHUA O BaXKHEWMIIMX BEIIECTBAX, MX COCTABE, CTPOCHHUM, CBOWMCTBAaX M
MPUMEHEHNH, a TaKke O XUMHUYECKUX pPeaklUsiX, WX CYINIHOCTH U 3aKOHOMEPHOCTSIX TNPOTEKaHUS
nononHseTcs B Kypcax 10 u 11 kmaccoB aneMeHTaMu coAep KaHUs, UMEIOLIMMHE KYJIbTYPOJIOTHYECKHH 1
MPUKIATHON XapakTrep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMMAHHUIO B3aHMMOCBSI3M XHMHHU C JPYTUMHU
HayKaMH, pacKpbIBalOT €€ pollb B TIO3HABATENbHOM M TPAKTUYECKOH JESITEIHbHOCTH YeJIoBeKa,
CIOCOOCTBYIOT BOCHHUTAHHUIO YBaXKEHHsI K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPHHM W MPAKTHUYECKHX
MPHUIIOKEHU I XMMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH WH(POPMAIUI0 W MPHUMEHITH €€ JuIs
TIOTIOJTHEHUS 3HAHHWM, PEIIeHNsT MHTEIUIEKTYyalIbHBIX M 3KCIIEPUMEHTAIBHBIX UCCIIEA0BATENbCKHAX 3a1a4.B
LIEIIOM cofiep)KaHue ydueOHOro mpenmera «XWMHs» JAHHOTO YPOBHS HM3y4YeHHs] OpHWEHTHPOBAHO Ha
(dbopMupoBaHHE y 00YYArOIIMXCS MHPOBO33PCHYESCKOW OCHOBBI JUIsl MOHWMaHUs (UIOCODCKUX HICH,
TaKMX KaK: MaTepHallbHOE EJMHCTBO HEOPraHWYeCKOro W OpPraHWYecKoro MHpa, OOYCIOBICHHOCTD
CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, [T03HABAEMOCTh MPUPOAHBIX SIBICHHUH ITyTEM IKCIIEpUMEHTa
W pEIIeHHs MPOTHBOPEUUN MEXAY HOBBIMH (PaKTaMH M TEOPETHYECKMMH MPEANOCHIIKAMHU, OCO3HAHWE
pOIM XWMHUHU B PEIIEHWH SKOJOTMYECKHX MpOoOJeM, a TakKe MpoOiieM cOepeKeHUs >HEPreTHIECKUX
PECYpCOB, CBIPBS, CO3TaHHA HOBBIX TEXHOJOTHI M MaTepHasoB.

B mmane pemreHus 3aad BOCHUTAHWS, PA3BUTHS M COIUATH3ANNHA OOYJAIOMIUXCS TMPHHSITHIE
MporpaMMO TIO0 XUMHH TOAXONbI K ONPENENICHHIO COACpP)KaHHS M TOCTPOSHHS MpeaMera
MpeaycMaTpUBAOT (OPMHUPOBAHHNE YHHWBEPCATBHBIX YYEOHBIX ACHCTBUN, MMEIONMMX 0a30BOE 3HAUYECHHE
JUTSI pa3JIMYHBIX BHUIOB NEATEIHHOCTH: PEIICHUS Mpo0jIeM, ITOMCKa, aHaau3a U 00paboTKH WH(OpMAITHH,
HEOOXOAWMBIX JUISI TPUOOpPETEHHs] ONBITa MPAKTUYECKOW W HCCIIEAOBATEIbCKON JeATenbHOCTH,
3aHAMAOIIENH BaKHOE MECTO B TIO3HAHUHN XUMHUHL.

B mpaktuke mpenomaBaHWs XMMHAW KaK Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHWs, TaK M Ha
YpOBHE CpemHero oodiero odpa3oBaHUs, MPHU ONPEACTICHUH COJEPKATETbHOW XapaKTEePUCTHKH Lenel
M3y4eHUs TpenMeTa HamlpaBIeHWEM I[ePBOCTEIIEHHOW 3HAYMMOCTH TPAJUIIMOHHO TPU3HAETCA
(hopMupoBaHHE OCHOB XMMUYECKOH HayKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOM
NeSITETFHOCTH YellOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyNbTyphl. C METOAMYECKOW TOUYKHU
3pEeHwsI TaKOHM MOAXOT K OMPEEIEHUIO Tellel N3ydeHHs penIMeTa sIBISIETCS BIIOJTHE OPaBIaHHBIM.

CornacHo NaHHOW TOYKe 3pEHHS TIIABHBIMU IIEJISMH W3YyUEHUs mpenMera «XUMHS» Ha 0a30BOM
yposHe (10 —11 kJ1.) SIBASIFOTCSL:

e (hopMUpOBaHHE CHCTEMBl XMMHUYECKAX 3HAHMM KaK Ba)KHEHINEH COCTABISAIONICH €CTeCTBEHHO-
Hay4YHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIE IMOHITHSA, (PYHIaMEHTAIbHBIE
3aKOHBIl W TEOPHHM XWUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOSHHE W TIOHUMaHHE CYyITHOCTH
JOCTYITHBIX 00OOIIEHNH MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpHEeH WX
Pa3BUTHS U CTAHOBJICHHS,

e (QopMupoBaHHEe M pa3BUTHE MNPEACTABICHUNH O HAayYHBIX METOAAX IO3HAHMSA BEIIECTB U
XUMHAYECKUX pEeaKUri, HEOOXOIUMBIX ISl MPUOOPETEHHUs] YMEHUH OpPHUEHTHPOBATHCS B MHUPE



BEIICCTB M XMMHYCCKHX SIBJICHUH, WMCKIOIIUX MECTO B TMPUPOAC, B TNPAKTUYECKOH U
MTOBCETHEBHOW KHU3HU;

e DPa3BUTHEC YMCHUW U CHOCOOOB JCATCIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U OOBSICHCHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOTI0ICHUEM IpaBuil 0€301acHOro 00paIEeHHS ¢ BEIIECTBAMMU.

Hapsgy ¢ atuM, copepikarenbHas XapaKTEPUCTHKA II€Jed W 3ajJad M3y4YeHHs IMpeaMera B
mporpaMMe 0 XUMHUM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU B
CHUCTeME CpeIHero odmero obpazoBanus. CeromHs B MPENOJaBaHUA XMUMHU B OONBIICH CTEIICHU
oTAaéTcs TPEANOYTEHHUE TMPAKTHYECKOH KOMIIOHEHTE COJIepKaHusl OOy4YeHHs, OpPHEHTHPOBAHHOH Ha
MOJITOTOBKY BBIMYCKHUKA 00I[c00pa30BaTeIbHON OpPTraHM3allii, BJIAJICIONIEr0 HEe HAOOpOM 3HaHMIA, a
(hYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSAMH aKTHBHOI'O IOJNy4EHHS 3HAHUN U
MPUMEHEHHS UX B PEATIbHOH JKU3HU IS PEIICHUS MPAKTUYECKUX 3a]1aY.

B cBs3u ¢ 3TUM mpU U3ydeHHHM TpeAMeETa «XUMHS» JIOMUHHUPYIOIISeE 3HAUYCHHUE MPHOOPETAIOT
TaKHe U U 3aJa4H, KaK:

ajanTaius OOydYarolMXCsd K YCIOBHSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHpa, (GopMHpOBaHHE
WHTEIUICKTYaJIbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHWIO,  COTPYIHUYECTBY,
CaMOCTOSTEIIBHOMY TPUHSATHIO TPAMOTHBIX PELICHUI B KOHKPETHBIX KHU3HCHHBIX CHTYaIlMsIX, CBSI3aHHBIX
C BEILIECTBAMH U UX NIPUMEHEHHEM;

(dopMupoBaHHE Yy OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KJIIOYCBBIX KOMITETCHIIMM), HMMEIOIIMX
YHUBEpPCAIbHOE 3HAUYCHHUE JUIS PA3IMYHBIX BUJOB JCATEIBHOCTH: PEIICHUs Mpo0iieM, MOMCKa, aHau3a U
00paboTku MH(OpMAIIMU, HEOOXOAMMBIX JUIs IIPHOOPETEHHUS OIbITa ACATELHOCTH, KOTOpas 3aHHMAaeT
Ba)XHOE MECTO B II03HAHMM XMMHH, & TaKXe JJIsSi OLEHKU C IMO3UIMI SKOJIOTHYECKON Oe30MmacHOCTH
XapakTepa BIUSHHUS BEIISCTB U XMMUYECKUX IPOIIECCOB Ha OPraHM3M YeJIOBEKa M MIPUPOTHYIO CPEILY;

pa3BUTHE I[O3HABATEIBHBIX HHTEPECOB, WHTE/UICKTYAJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSITENBHO MPHOOpPETaTh HOBBIE 3HAHUS 10 XHMHH B COOTBETCTBHH C
KU3HEHHBIMHU MTOTPEOHOCTAMH, HCIIONB30BaTh COBPEMEHHBIE HH(POPMAaIMOHHbBIE TEXHOJIIOTUHN /IS TIOMCKA
W aHaJM3a y4eOHOM B HAyYHO-TIOMYJISIPHON WH(pOpMAIIM XUMHYECKOTO COJICPKAHMUS,

(opmupoBaHue W pa3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HaOII0IaTENILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIe 0COOEHHO HEOOXOAWMBI, B YaCTHOCTH, TIpU
IJJTAHUPOBAHWUH U TMIPOBEJCHUH XMMHYECKOT0 IKCIIEPUMEHTA;

BOCIIHTaHWE y OOy4arommxcsi yOeKJAEHHOCTH B T'YMaHHUCTHYECKOW HAINPAaBIEHHOCTH XUMHH, €€
BXHOW PONM B pEIICHUH TIO0ATBHBIX TPOOJIeM parMoOHAIBHOTO IMPHPOIONOIB30BAHNUS, MOMOIHEHHS
JHEPTeTUYECKUX PECYPCOB W COXPaHEHHUS WPUPOIAHOTO DPABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH
OepeXHOTO OTHOMICHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TAaK)Ke MPUOOPETEHHSI OMBITa MCIIONb30BAHUS
MTONTyYeHHBIX 3HAHUHM IS MPHHATHS TPAMOTHBIX PEIIeHU B CHUTYyalWsX, CBSI3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

B y4ebHoM 1u1aHe cpenHero obmero o0pa3oBaHus MpeaAMET «XUMIsD 0a30BOT'0 YPOBHS BXOJIUT B
COCTaB IPEAMETHOM ob1acTn «ECTeCTBEHHO-HAYYHBIE TPEIMETHI.

OO1ee 9nciI0 4acoB, OTBENEHHBIX IS M3YYEHUS] XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0 OOIIero
oOpasoBaHus, coctaBisier 68 gacos: B 10 kiacce — 34 waca (1 gac B Hexemto), B 11 ximacce — 34 gaca (1
gac B HENENIO).



COJAEPXKXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI OPraHNYeCKON XUMUHM

Hpez[Mer OpFaHquCKOﬁ XUMHUH: e€ BO3ZHUKHOBCHHC, Pa3BUTUC U 3HAUCHHUEC B ITOJYYCHUH HOBBIX
BEIIECTB U MaTepuajoB. Teopusi CTpoeHus opraHudeckux coenuHeHuit A. M. Bytnepoa, e€ ocHOBHbBIE
nosiokeHus. CTpyKTypHBIC (DOPMYJIBI OpPraHUYEeCKUX BeIIeCcTB. ['oMojorus, u3oMepus. XUMHUYECKas
CBA3b B OPraHUYCCKUX COCAMHCHUAX — OAUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o KiaccupUKAlMM OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHuYecKhX
COeMHEeHNN (cucTeMaTHyecKas) W TPUBHAJIbHbIE HA3BaHWS BaXXHEUIIMX IMPEJCTaBUTENEH KIIACcCOB
OPraHnvYCCKNX BCIICCTB.

9KCH€pI/IMeHTaﬂbHLIe MCTOJbI H3YUCHHA BCIICCTB H HUX HpeBpaHIeHHﬁI O3HAKOMJICHHE C
oOpasliaMi OpraHMYecKMX BEIIeCTB M MaTephallaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJICKYII
OpraHnv4eCKruX BEHICCTB, Ha6J'IIOIleHI/Ie U OINHCaHUC JICMOHCTPAUIMOHHLIX OIIBITOB II0 HNPEBPALICHUIO
OpPTaHWYECKHX BEIIECTB IIPH HarpeBaHwy (TIaBJeHre, OOyTIMBAaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psiA. MeTaH M 3TaH — MPOCTEHIITNE PEACTaBUTENH
aNKaHoOB: (M3WYECKHEe W XHMMHYECKHe CBOWCTBA (pEakiud 3aMelIeHHs W TOpEHHs), HaXOXJCHHE B
IIPUPOJIE, ITOIyYECHNE U IPUMEHEHHE.

AJNKEeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH psAA. OTWIEH W TPONHWJIEH — IPOCTEUIIne
MPEACTABUTENN  aJKCHOB: (H3MYECKHE W XHMHYECKHE CBOWCTBA (pEakiUH  TUAPUPOBAHMUS,
raJIOreHNPOBAHUS, THAPATAINN, OKUCICHUS U TIOJIMMEPH3AIIHH ), TOTydeHIEe 1 TPUMEHEHHE.

Anxamuensl: Oyraauen-1,3 u MetunOyranueH-1,3: cTpoeHHe, BaXHEHINIE XUMUYSCKHUE CBOMCTBA
(peakuus nonumepu3aiyn). IlomydeHrne CHHTETHYIECKOTO KaydyKa U PE3NHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHUYCCKUU psI. ATICTHIIEH — IMPOCTEHIITHI
MpEACTABUTENb AalKUHOB: COCTaB, CTPOCHHE, (QU3MUECKHe W XHMHYECKHE CBOMCTBa (peakiuu
THAPUPOBAHIS, TAIOTEHUPOBAHUS, THAPATAIINHN, TOPEHHUS), IOTyIeHNE 1 IPUMEHEHHE.

Apensl. beHzom: cocraB, cTpoeHHEe, (QUIHUECKHE MW XHUMHYECKHE CBOHCTBA (peaKInu
raJIOTeHNPOBAHMS ¥ HUTPOBAHUS), TTONydeHIE U PUMeHeHue. 101yon: cocmas, cmpoeHue, usuyeckue u
Xumuyeckue ceolcmea (peakyuu 2aio2eHUpo8aHus U HUMPOBAHUS), NOAYYeHUe U HpUMeHeHUe.
ToxkcraHOCTh apeHOB. |'eHeTHUecKast CBA3b MEXIY YIJIEBOIOPOAAMH, MPUHAICKAINMA K Pa3InIHBIM
KJIaccam.

[Ipuponusie ucTouHrKkH yriaeBogoponos. [IpupoaHsiii ra3 u monyrHeie HedTsHBIE Ta3bl. HegTh n
e€ mpoucxoxkneHue. CmocoObl TepepaboTku  He(TH: TEpPeroHKa, KpPeKWHT  (TEPMUYECKUH,
KaTamuTH4YecKuii), muponu3. [IponykTel nepepaboTku HepTH, UX TPUMEHEHHNE B MPOMBIIIICHHOCTH U B
ObITy. KaMeHHBII yronb U IPOAYKTHI €ro mepepadoTKy.

OKCIIeprMEHTANbHBIE METONBl W3YYeHHS BEIIECTB W WX IMPEBpAIIeHUI: O3HAKOMIIEHHE C
o0pasmamu TiacTMace, KayqyKoB M pe3rHBI, Koutekunu «HedTs» u «YTomb», MOIeTnpOBaHHE MOJIEKYIT
YTIIEBOIOPOIOB M TaJOT€HOIPOU3BOIHBIX, TPOBECHIE MPAKTUYECKONW PabOoTHI: MONTy4YeHHe ITHIeHA U
W3Yy4EHHUE €TO CBOICTB.

Pacuérnbie 3amaun.

Breruncnenrs mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIleCcTBa WM MPOAYKTa PEaKIHH 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WJIH MTPOJAYKTOB PEAKIUH ).

Kucnopoacoaep:xaniue opranndeckue coeInHeHn s

[IpenenbHble 0OAHOATOMHBIE COMPTHL. MeTaHON M 3TaHON: CTpOEHHE, (PU3NYECKuE U XHMHUYECKHE
CBOMCTBa (peakUMM C aKTUBHBIMH METAJJIAMH, TaJIOr€HOBOAOPOJAMH, TOPEHHE), MTPUMEHEHHE.




Bonopoansie cBsizu Mexny MojieKyigamMu cnupToB. JleicTBHE METaHONAa M 3TaHONAa Ha OpTaHu3M
YeoBeKa.

MHOroaToMHbI€ CHUPTHL. DTHUJICHTIMKONh M TIHIEPUH: CTPOeHHE, (QU3NYECKHE M XMUMUYECKHE
CBOWCTBa (B3aMMOJEHCTBHE CO IIETOYHBIMH METAJUIaMM, KadyeCTBEHHAs PEaKklHs Ha MHOroaTOMHBIE
cupThl). JericTBre Ha oprann3M denoseka. [IpruMeneHue rauneprHa U dTHICHTTUKOJISL.

®deHon: cTpoeHHEe MOJNEKYNbI, (QU3NYecCKHe W XHMHYECKHE CBOMCTBAa. TOKCHMYHOCTH (heHomna.
[Mpumenenue denomna.

Anpaerunsl U kemorwvl. Dopmanbaeruj, aneraubAerui: CTpoeHHe, (U3NYECKUe W XUMHUYECKHE
CBOMCTBA (peaKI[My OKUCIIEHUS U BOCCTAHOBJICHUS, KAYeCTBEHHBIE PEaKIMH ), MOTYyYeHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMpe/eibHble KapOOHOBBIE KHCIOTH. MypaBbMHAs M YKCyCHasi KHCJIOTHI:
cTpoeHHe, (HU3UYECKHE W XWMHUUYECKHE CBOWCTBAa (CBOMCTBA, OOIIWE IJisi Kiacca KHCIOT, peaKlus
sTepuduKanum), monydeHne u npuMeHeHre. CTeaprHOBas U OJIEMHOBAsl KHCIOTHI KaK IMPEACTaBUTEIH
BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIcHCTBHE.

Cnoxsble 3QUpbl KaK MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [ MIPOTU3 CIOXKHBIX 3PHUPOB. JKUPHI
I'mapoinns xxupos. [IpuMenenue ;xupoB. buonornyeckas posb KUPOB.

VYrneBonmsl: cocraB, KiacCU(QHKAIUS YIrIeBOJAOB (MOHO-, JAM- W IOJHcaxapuiabl). [roko3a —
MPOCTEHIINI MOHOCaxapua: OCOOEHHOCTH CTPOECHHUS MOJIEKYJbI, (U3MUECKHEe U XUMHUYECKHUE CBOWMCTBA
(B3ammopeiicteue ¢ ruapokcuaom Menu(ll), oxucneHwe ammmayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpO’KE€HHE TIIIOKO3bI), HAXOXKICHHWE B IMPHUPOJE, MPUMEHEHHE, OMOJIOTHYecKas poJib.
®otocunTe3. DpyKTO3a KaK N30MEpP TIFOKO3BI.

Kpaxman n nemmionoza kak mpuponaHbie monuMmepbl. CTpoeHHe Kpaxmaia U IEJUTIOJIO3BI.
du3uvecKkre ¥ XUMHUYECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEAKIHs C HOIOM).

OKcIleprMeHTaNbHBIE METOBI M3YUEHUS BEIIECTB M UX MPEBpAIEHUI: MPOBEIEeHNE, HAOII0eHNE
U OIMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX
CITUPTOB (OKHCIICHHE 3TaHona okcuaoM Meau(1l)), MHOTOaTOMHBIX CITUPTOB (B3aMMOJICHCTBUE TIINIIEPHUHA
¢ ruapokcugom wmemu(Il)), ampmernmoB (OKWUCICHWE aMMHAYHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcunoMm Mmeau(ll), B3ammopelicTBHe Kpaxmajia C HOIOM), IPOBEACHHE MPAKTHUYECKOW pPalOOThI:
CBOMCTBA pacTBOpa YKCYCHOW KHCIOTHI.

Pacuérhrie 3a1aumn.

Bbruucnenns 1o ypaBHEHHIO XUMHMYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOTHOTO
BEILECTBA WM NPOAYKTa PEAKIMM II0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOI'O M3 HCXOIHBIX
BEILECTB WM IPOLYKTOB PEAKLIUN).

A3oTconepKaliie OpraHnuecKne CoeIMHEeHN .

AMMHOKHCIOTBL Kak aMQOTepHble OpraHMYecKue coeauHeHHus. Dusnyeckue M XHMUYECKHE
CBOMCTBAa aMHUHOKHCJIOT (Ha NpuMepe ruuuHa). bruonoruueckoe 3HaueHne aMuHOKUCIOT. IlenTusl.

Benku kaxk mpuponHble BHICOKOMOJNEKYIISIpHbIE coequHeHus. [lepBuunas, BropuyHas U TpeTHUHAS
CTPYKTypa 0enkoB. XMMHUYECKUE CBOMCTBA OEIKOB: TMAPONN3, ACHATYpalHs, KaueCTBEHHbIE PEaKIMH Ha
Oemku.

OKcHepuMEeHTalbHbIE METOb! U3yUEeHHUS BEILECTB U UX MPEBpAIICHUIl: HAOI0JCHUE U OIMCaHHE
JIeMOHCTPALMOHHBIX OIBITOB: JEHATYpaLusl OCIKOB MIPU HarpeBaHUM, IIBETHBIC PEAKIINN OCIIKOB.

BbicokomoJieky/IsipHbIe COeJUHEHM S

OcCHOBHbIE TIOHATUSI XUMHHM BBICOKOMOJEKYJISPHBIX COCIMHEHWH: MOHOMEp,  IOJHMMEp,
CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEpPU3ALUM, CPEAHss MOJIeKyJsipHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHHH — MMOTMMEPHU3alns U MTOJTUKOHACHCALIUS.

OKCHepUMEHTalbHbIE METOAbl H3YYEHHsI BEIIECTB M MX IPEBPALUCHUI: O3HAKOMIIEHHE C
o0pa3uamu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanmzanmss MeXnpenMEeTHBIX CBs3ed NpU HM3Y4YeHUH opraHudecko xumuu B 10 kmacce
OCYLIECTBIIIETCSl Yepe3 MCIIOIb30BaHNWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M IOHSTHH,
SIBJIAIOIUXCSA CUCTEMHBIMH I OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.



OOIMe ecTecTBEHHO-HAYYHbIC TOHSTHS: SIBICHHE, HAYJYHBIH (hakT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaliM3, CHHTE3, KIacCHpHUKAIMUSA, TMEPUOTUUHOCTb, HAOMIOZACHHE, UW3MEpPEHHE, OKCIIEPUMEHT,
MO/ICTTPOBAHUE.

dusvKa: MaTepus, SHEPTHsA, Macca, aToM, OJJIEKTPOH, MOJIEKyJa, DHEPreTHYECKH YpOBEHb,
BEIIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHE BENIECTBA, (DU3UUYCCKHE BETHUYMHBI M CAMHHUIBI HX
HU3MEpEHU.

Buonorus: xierka, opranm3Mm, Owocdepa, OOMEH BeIISCTB B opraHusMme, (OTOCHHTE3,
OMONOrMUECKH aKTUBHBIC BElIeCTBa (OCNKH, YIIIEBObI, JKUPBI, JEPMEHTHI).

I'eorpadus: MUHEpaIbI, TOPHBIE TOPOIBI, MTOJE3HBIE HCKOMAEMbIE, TOIUTUBO, PECYPCHI.

Texnomorus: IMUIICBBIC TPOAYKTBI, OCHOBbBI pPAIMOHAJIBHOI'O IIUMTAaHHWA, MOIOUIINWE CpPpCACTBA,
JICKAPCTBCHHBIC W KOCMCTHUYCCKHC IIpCliapaTbl, MaTCpHajibl M3 HCKYCCTBECHHBIX MW CHUHTCTHYCCKUX
BOJIOKOH.

11 KUIIACC
OBIASA U HEOPTAHUYECKASA XUMMUS

TeopeTnyeckne 0CHOBbI XUMHHU

XUMUYECKUN 3JIeMEeHT. AToM. SIpo aToMa, M30TOIbI. DJIEKTPOHHAs 000J104Ka. DHEPreTHUECKUE
YPOBHH, TOAYpPOBHH. ATOMHbIC opOuTamu, S-, P-, d- saeMeHTbl. OCOOCHHOCTH pacHpeneeHuUs
JJIEKTPOHOB TIO OpOWTalIsIM B aToMax »JJIEMEHTOB TEPBBIX HYETHIPEX TMEPHUOAOB. JIEKTPOHHAA
KOH(UTYpanns aTOMOB.

ITepuonmueckuii 3akoH u Ilepuonnueckas cucrtema xumuyeckux asneMmeHToB J[. 1. Menneneesa.
CBs13b TTepHOAMYECKOro 3aKkoHa u Ileproamdeckoi cucTeMbl XuMudecknx sneMenToB JI. Y. MennmeneeBa
C COBPEMCHHOM TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKUX
JJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX W CIOXKHBIX BEIIECTB MO TPYIIaM H NepuogaM. 3HaueHHe
MIEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenne BemiecTBa. XUMUYeCKasl CBs3b. BHUIBI XuMHUUYeCcKOi CBS3M (KOBAJIEHTHAsI HEMOJSIpHAS U
MOJIsipHAs, WOHHAS, METaJTMYecKkas). MexaHu3Mbl 00pa30BaHMsS KOBAJIEHTHON XHMHYECKOH CBSA3H
(oOMEHHBII W JTOHOPHO-aKIENITOPHBIN). BomopomHas CBsA3b. BaleHTHOCTH. DNIEKTPOOTPHUIIATEIEHOCTD.
Crenenpb okucneHnus. VIoHBI: KATHOHBI 1 aHUOHEL.

BermectBa MONEKyIIpHOTO W HEMOJIEKYIIIPHOTO CTPOEHUS. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTBA.
Tumsl KpUCTAIITHYECKUX PEMIETOK. 3aBUCHMOCTD CBOWCTBA BEIIECTB OT THIIA KPUCTAJUTMYECKON PEIIETKH.

[lonstre o paucmepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE PAacTBOPBL. MaccoBas Jons
BEIIIeCTBa B PacTBOpE.

Kraccudukanms HeopraHmyecknx coenuHeHWH. HoMeHKmaTypa HeEOpraHMYECKHX BEIIeCTB.
I'enerndeckas CBS3b HEOPTAaHUYECKHUX BEIIECTB, MPUHAMISKAIINX K PA3TUIHBIM KIIACCaM.

Xumudeckas peakius. Kiaccupukamms XuMIIeCKUX PEakIiinii B HEOPTaHMIECKONH U OPraHUIecKOi
XUMHUH. 3aKOH COXpPaHEHHWsS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W TMPEBpPAlIeHUS DSHEPTHUH MpH
XUMHYECKUX PEaAKITHIX.

CKOpOCTh peakiiny, e€ 3aBUCUMOCTh OT Pa3nu4yHbIX (PpakTopoB. OOpaTUMbIe peakini. XUMHUIECKOe
paBHOBecue. DakTOphl, BIUSIONIME HA COCTOSIHUE XUuMUYecKoro paBHoBecus. [Ipunnun JlelllaTense.

OnexTponutuieckas aucconuanus. CUIbHBIE U c1a0bie 3MeKTponnThl. Cpena BOIHBIX PacTBOPOB
BEIIECTB: KUCasl, HEUTpaIbHAs, IIETI0YHASL.

OKHCITHTENBHO-BOCCTAHOBUTEIEHEIE PEAKIIHH.

OKcIleprMEHTaNbHBIE METOJbl M3y4YeHHsI BEIIECTB M WX IPEBPAICHUI: JEeMOHCTpAIUs TaOIIHI]
«[lepuogmueckass cucrema xumuueckux odiemeHToB JI. WM. MenxaeneeBay, u3lydeHue Mojenen
KPUCTAIUTMYECKUX PEIIETOK, HaONMIOJeHNEe U ONMHCaHWE JAEMOHCTPAIMOHHBIX W JaOOpaTOPHBIX OITBITOB
(paznokeHHe NEpOKcHIa BOAOpPOJA B NPHUCYTCTBHUHM KaTajuM3aTopa, OIpPEAETeHUE Cpelbl PacTBOPOB
BEIIECTB C IMOMOILIBIO YHHMBEPCAJIBHOTO HWHAMKATOPA, PpEaKUMM MOHHOrO oOOMeHa), INpOBEIEHHE
MPAaKTUYECKON paboThl «BirsHue pa3nnyHbIX PaKTOPOB HA CKOPOCTh XMMUYECKOH PEaKIIU».



Pacuérnsie 3agauu.

Pacuérel mo ypaBHEHHSIM XUMHUYECKUX pEAKIUH, B TOM YHCIE TEPMOXHUMHYECKHE PACUETHI,
pacy€Thl C UCTOIB30BAHUEM MOHSTHUSL «MACCOBAs JIOJSI BEL[SCTBAY.

Heopranuyeckas xumus

Hemeramnsl. [Tonoxenne HemeramioB B Ilepuoandeckoil cucreMe XxuMuieckux snemeHToB /1. .
MeHnneneeBa U 0COOGHHOCTH CTpoeHHUs aTOMOB. Du3mueckne CBOWCTBA HEMETAIIOB. AJIOTPONUS
HEMETAJUIOB (Ha MpUMEpEe KUCIOpOaa, cephl, Gocdopa u yriepoza).

XWMUYECKAE CBOMCTBAa BAKHEHUIIIMX HEMETaUIOB (raJIOreHOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHHUS) U UX COCAUHEHUH (OKCHIOB, KUCIOPOICOICPIKAIIMX KUCIIOT, BOAOPOIHBIX COCTMHEHUN).

IIpumenenne BaXXHENIIMX HEMETAIUIOB U UX COETMHEHUH.

Meramnbl. Ilonoxenne meramoB B llepuonnueckoit cucreMe XUMHUYECKUX sieMeHToB [[. .
MenneneeBa. OCOOCHHOCTH CTPOSHMS JJIEKTPOHHBIX 000JI0UEeK aTOMOB MerajuioB. OOmme Gu3nyecKue
cBoiicTBa MeTajutoB. CIIJIaBbI METAJUIOB. DIEKTPOXUMUYECKUHN PsiJ HAMPSHKEHUN METaIJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEUIINX METAJIOB (HATPHM, Kaiuii, KalbllUuid, MarHui, aJlOMUHUH,
[IUHK, XPOM, JKeJI€30, MEJlb) U UX COCNUHECHUM.

O6mume crmocoOsl MoayveHus MeTayuioB. [IpuMeHeHe MeTasioB B OBITY M TEXHHKE.

9KCH€pI/IMeHTaHbHLIe MCETOJbI M3Y4YCHUSA BCUICCTB U HUX HpeBpameHHﬁi HN3YUYCHUE KOJUICKIUH
«MeTaJlibl M CILIaBbI», 00Pa3I0B HEMETAJJIOB, PEIICHHUE SKCIECPUMEHTAJIbHBIX 3a/a4, HaONIOJICHHE U
OInMCaHnue€ AEMOHCTPAIIMOHHBIX U na6opaT0pHHx OIIBITOB (B3aI/IMOJleI\/’ICTBI/Ie TUAPOKCHA AJTFOMHUHUA C
pacTBOpaMu KUCJIOT U HIeHOLIeﬁ, Ka4C€CTBCHHBIC PCAKIITMU HAa KaTUOHbI MeTa.]'IHOB).

Pacuérnsbie 3agauu.

Pacuérel Macchl BeliecTBa MM 00bEMA ra3oB MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM
00BEMY OTHOTO W3 YYACTBYIOIIUX B PEAKITUH BEIIECTB, PACUETHI MacChl (00hEMa, KOIMYeCTBa BEIIECTBA)
HPOJIYKTOB PEaKI1K, €CIU OAHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U KM3Hb

Ponp xumum B 00eCIIEUCHHMHM JKOJOTHYECKOH, DHEPreTHYEeCKOW M THUIIEBOH 0e€30macHOCTH,
pa3BuTUU MeaUUUHEL [IoHATHE 0 HaAy4YHBIX METOAAX O3HAHUS BEUIECTB U XUMUYECKUX PEAKIIMM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIUIEHHOTO MOMYyYEHHUS Ba)KHEHIINX
BELLECTB.

YemoBek B MUpE BELIECTB U MATEPUAJIOB: BAXKHEUINME CTPOUTEIBHBIE MAaTepHUalbl,
KOHCTPYKLIMOHHBIE ~ MaTepuajibl, KpacKH, CTEKIO, KepaMuKa, MaTephanbl M 3JIEKTPOHUKH,
HaHOMaTepuaibl, OpraHNIEeCKNE I MIUHEPAIBHBIC YI00pEHUSI.

XUMHS U 3I0pPOBBE YENOBEKA: MPaBHJIA HCHOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB, HpaBuia
0e301acHOr0 UCTIOIH30BAHMS ITPETTAPATOB OBITOBON XMMUH B TOBCETHEBHOMN KU3HMU.

MexnpeaMeTHbI€ CBSI3HU.

Peanmzamus MeXmnpeaMeTHBIX CBS3e€H NpW M3ydeHHH oOIeld W HeopraHWdeckod xumuu B 11
KJIACCe OCYIIECTBIISIETCS 4Yepe3 HCIONBb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U
MOHSTUH, SBJISIOMUXCS CHCTEMHBIMU U1 OTJIENbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOmme ecrecTBEHHO-HAYYHbBIE TOHSTHS: HAYYHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs, aHaJH3,
CHHTE3, Kiaccu(puKanus, MEepHOANYHOCTh, HAONIO/IEHHE, JKCIIEPUMEHT, MOJEIHPOBAHHE, H3MEpEHHeE,
SIBJICHHE.

Odusuka: Marepusi, HHEpPrusi, Macca, aToOM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaarOaKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE
BellecTBa, ((M3NUYeCKHe BEMHUYUHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHm3M, 3KOocHMcTeMa, Ouocdepa, MaKpo- U MHKPOIJIEMEHTHI, BUTAMHUHBI,
OOMEH BEIECTB B OpTaHU3ME.

I'eorpadusi: MuHEpaTbl, TOPHBIE TTOPOJIBI, TTOJIE3HBIE UCKOITaEMbIE, TOTUTHBO, PECYPCHI.

TexHonorus: XuMUYECKash MPOMBIIUIEHHOCTb, METAJIyprus, MPOU3BOJICTBO CTPOUTENBHBIX
MaTepuasoB, CEIbCKOXO3IHCTBEHHOE TPOU3BOJICTBO, IMUIIEBAsi MPOMBIIUICHHOCTD, (papMarieBTHIecKas



MPOMBIIIUICHHOCTb, IMTPOU3BOJACTBO KOCMETUYCCKHUX IIPCNapaToB, MIPOU3BOACTBO KOHCTPYKIITMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIINIJIICHHOCTh, HAHOTCXHOJIOT' U,



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUU HA BA30BOM
YPOBHE CPEJHEI'O OBILEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHarnmuBaeT TpeOOBaHUS K PE3yJibTaTaM OCBOCHHS OOYYarOIIMMUCS MPOrpaMm
cpenHero oOmero o0pa3oBaHUsi (JIMYHOCTHBIM, MeETallpeMETHBIM W TOpeAMETHBIM). HaydHo-
METONYECKOH OCHOBOH Uil pa3pabOTKW TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOrPaMM CPEIHETrO
o0111ero 00pa3oBaHUs SBIISETCS CUCTEMHO-IICATEIbHOCTHBIN MTOIX O/,

B cooTrBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOA0OM B CTPYKTYPC JIMUHOCTHBIX PE3YJIbTATOB
OCBOCHHUS TIpenMera «XHUMHS» Ha YPOBHE CpPEIOHEro oOmero oOpa3oBaHHs BBIAEICHBI CIEAYIOIINE
COCTaBIISIIOIINE:

OCO3HaHWE OOYYAIOIIMMHCS POCCHICKOM TpPaKIAHCKOW WIAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEICIICHUIO;

HaJIn4ne MOTHUBAIIUN K O6y‘-IeHI/IIO;

[IeJICHATIPABJICHHOE PpAa3BUTHE BHYTPEHHUX YOSKICHWA JMYHOCTH HA OCHOBE KITFOYEBBIX
LIEHHOCTEeW U UCTOPUUYECKUX TPATUIMI 0a30BON HAYKH XMMHU;

TOTOBHOCTh W  CIIOCOOHOCTh OOYYarOIMXCS PYKOBOJCTBOBAThCS B CBOCGH JICSITEINBHOCTH
HEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHU, IPHUCYHIUMHA Ile.HOCTHOﬁ CUCTEME XUMHNYECKOI'O O6paSOBaHI/I$I;

HaJIM4Yue€ IpPaBOCO3HAHUMA IKOJIOTUYECKON KYJIbTYPbI H CIIOCOOHOCTH CTaBHUTh oein U CTPOUTH
JKN3HCHHBIC I1JIaHbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MpenMeTa «XUMHUs» JOCTHTalOTCs B CIUHCTBE y4eOHOH
BOCHHUTATEIbHON ACATCIBHOCTU B COOTBETCTBHUH C I'YMAHUCTHUYCCKHMMHU, COLMOKYJIIBTYPHBIMH, JYXOBHO-
HPAaBCTBEHHBIMH IEHHOCTSIMH W HAEAJaMH POCCHMCKOTO TPakIAaHCKOro OOIIecTBa, MPUHATBIMHA B
o0IecTBe HOpMaMH H TMpaBWJIAMH TIOBEAEHHUS, CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH O0yYaIOIIHXCSI.

JImgHOCTHBIE PE3yIbTATHl OCBOSHHSI MpenMeTa «XHUMHUS» OTpaxaroT COPMHPOBAHHOCTH OMBITA
MMO3HABATENHHON M MPAKTHYECKOU MEATENFHOCTH O0yYaIOUIMXCs MO pealn3allii MPUHATHIX B OOIIECTBE
LIEHHOCTEW, B TOM YHCIIE B YACTH:

1) rpask1aHCKOr0 BOCHUTAHMSA:

OCO3HAHUS OOYYAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M OOSA3aHHOCTEH, YBa)KEHHS K 3aKOHY
Y TIPaBOTIOPSIIIKY;

MIPEJICTABIIEHUS O COIMATBHBIX HOPMAaX M MPaBUJIaX MEXIMYHOCTHBIX OTHOIIEHWU B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATENbHOCTH MPU CO3TaHUN YYEOHBIX MPOEKTOB,
pelIeHuy y4eOHBIX U TTO3HABATEIbHBIX 32/1a4, BHIMIOJIHEHUN XUMHYECKIX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHWMATh M NMPUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI JIPYTUX TIPU
aHaJM3e Pa3InYHBIX BUIOB YU€OHOH JEATENbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHHUSI:

[IEHHOCTHOT'O OTHOIIEHUS K HCTOPUIECKOMY ¥ HAYTHOMY HACIIEUIO OT€YECTBEHHOW XUMHL,

YBaXEHHA K TPOIECCYy TBOPYECTBA B OOJACTH TEOPUH W TPAKTUYECKOTO NMPUMEHEHHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTIDKEHHS HAYKH €CTh Pe3yNbTaT IIUTENBHBIX HAONIOJCHUN, KPOIOTIMBBIX
AKCIIEPUMEHTABHBIX TTOUCKOB, IIOCTOSHHOTO TPY/Ia YUEHBIX U TPAKTHKOB;

WHTEpeca W IMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU W TOCIEAYIONIEM aHajin3e WH(pOopMaruu o
MIEPEOBBIX TOCTHKEHUSX COBPEMEHHON OTEYeCTBEHHOW XHMHU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEICHUS;

CHOCOOHOCTH OIEHWBATh CUTYAIWH, CBS3aHHBIC C XUMUYECKUMH SIBICHUSMHU, U MPHHUMATH
OCO3HaHHBIC PENICHUs, OPUEHTUPYAICh Ha MOPAJIhbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE ITOBEJCHUE U IMIOCTYIKH CBOUX TOBAPUILEH C O3UIUI HPAaBCTBEHHBIX
1 TIPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) opMupoOBaHUS KYJILTYPHI 3I0POBbSI:



MOHUMaHMs IIGHHOCTeH 3I0poBOro W Oe3omacHoro oOpaza JKM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3HUYECKOMY M IICUXUYECKOMY 3JI0pPOBBIO;

cOOJIOACHUS MTPaBUI OE30IMacHOr0 OOpaIleHtsl C BEIECTBAMU B OBITY, TOBCEIHEBHOM KU3HU U B
TPYAOBOH AESTENBHOCTH;

MMOHMMAaHUS IIEHHOCTU TPAaBWI WHIWBUIYAJHLHOIO U KOJUICKTHBHOTO OE30MACHOrO IMOBEICHUS B
CUTYyallMsIX, YTPOXKAIOIIUX 3J0POBbI0 U KU3HU JIFOEH;

OCO3HaHHWSl TIOCHENCTBHUA W HENPHATUS BPEAHBIX NPUBBIYEK (YMOTpPEOJICHHUS]  allKOTOJS,
HapKOTUKOB, KypeHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIbCKON JIEITEINBHOCTH, 00IIECTBEHHO
MOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JAESITENbHOCTH;

YCTaHOBKHM HAa aKTMBHOC Y4aCTHUEC B PCHICHHUU IMMPAKTUYCCKUX 3aa4 COL[I/I&JII)HOﬁ HaIlpaBJICHHOCTHU
(B pamMKax CBOEro Kijacca, IIKOJIbI);

WHTEepeca K TMPaKTHUECKOMY HM3Y4eHUI0 Tpodeccuii pa3nrMyHOro pojia, B TOM YHUCIE Ha OCHOBE
MPUMEHCHUA NTPEAMCTHBIX 3HAHUH 110 XHUMUMH,

YBOXKEHHUS K TPYAY, JIOJAM TpyAa U pe3yJbTaTaM TPYJ0BOU AEATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJbHOW TpAeKTOPHHM OOpa3oBaHus, OyIyiiei
HpO(beCCI/H/I u pcain3annu COOCTBEHHBIX JKH3HEHHBIX IIJJAHOB C yT-IeTOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U TIOTpeOHOCTEH 001IecTBa;

6) 9K0JIOrM4eCKOro BOCIIUTAHMS:

JKOJIOTUYECKH I1eJI€CO00Pa3HOro OTHOMIEHHUS K MPHUPOJE, KaK HCTOYHUKY CYIIECTBOBAHHS >KU3HU
Ha 3emiie;

MOHUMAaHUS TJI100aJIbLHOIO XapakTepa OSKOJOTrH4YECKUX HpO6HeM, BIIMSIHUSA DKOHOMHYCCKUX
MPOIECCOB HAa COCTOSIHHE MPUPOAHON M COLIMATBHOU CPE/IbI;

OCO3HAHUS HEOOXOMMMOCTH WCIONB30BAHUA [IOCTIDKEHWH XHMMHW Ui PEIIeHUs BOIPOCOB
PaIOHATBHOTO PUPOIOTIOIH30BAHNS,

AKTUBHOI'O HEMPUATHUS JEHCTBUM, NMPUHOCSAIIUX BpPEI OKpYXKalollled MPUPOIHON Cpene, YMEHUs
MIPOrHO3MPOBATh HEOIATONMPHUATHBIE JKOJOTHMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX NIEHCTBHHA U
MpeIoTBpAIIaTh UX;

HaJMYUs Pa3BUTOTO SKOJIOTHYECKOTO MBIIIUICHHS, SKOIIOTHIECKON KyIbTYpHI, OIBITA JIESTETFHOCTH
JKONIOTUYECKOH  HANpaBIEHHOCTH, yMEHWS  pPYKOBOJACTBOBAaThCS WMH B  II03HABaTEIBHOM,
KOMMYHUKATHBHOM W COIMATBHOM MPAKTHKE, CIHOCOOHOCTH M YMEHHS AaKTHBHO IPOTHBOCTOSATH
HIICOTTOTHH XeMo(oOunu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayKH U OOIIECTBEHHON MPAKTHKH;

MTOHUMAaHUS CTIEU(MUKA XUMUH KaK HaAYKH, OCO3HAHUA €€ poiu B ((OPMUPOBAHUH PALMOHAIHEHOTO
HayYHOTO MBIIUIEHUS, CO3JaHUH IEIOCTHOTO MPENCTaBIeHHUs] 00 OKPYKAIOIEM MHpE KaK O €IWHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH W pEmIeHHH MPoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAYUMOCTH XWMHH JUIsI COBPEMEHHOW IMBWIM3AalMU: B e€
TYMaHUCTHYECKOW HAIPaBIEHHOCTH W BAKHOH POJHM B CO3/IaHWW HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI,
pelieHuu TII00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBON M AKOJIIOTUYECKOH OE€30ITacHOCTH, B Pa3BUTHU MEIWIIMHBIL, 00€CIIEYEHHUH YCIOBHMA YCHEITHOT O
TPy/Aa U IKOJOTHYECKH KOM(OPTHOM KU3HH KaXIOT0 YieHa O0IIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TIOHUMAHWUSI CYIIIHOCTH METOJIOB MTO3HAHMSI, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIONb30BaTh MOJTy4YaeMble 3HAHUWS U aHajaw3a M OOBSICHEHUS
SIBJICHUI OKPYXKAIOIIEr0o MUPAa U MPOUCXOMAINIMX B HEM W3MEHEHUH, YMEHHS JelaTh O0O0OCHOBAaHHbBIE
3aKJIFOUEHMS] Ha OCHOBE HAyYHBIX (DAaKTOB M MMEIONIUXCS JAHHBIX C IIEIbI0 TOIYYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;



CIIOCOOHOCTH CaMOCTOSITEILHO UCIOIL30BATh XUMHUUECKHE 3HAHMS JUTSA PEHICHUs TpoOJieM B
peabHbBIX )KU3HEHHBIX CUTYAITUsX;
HHTEpeca K MO3HAHUIO M UCCIIC0BATEBCKON ACSITENbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaAHUIO, K AKTHBHOMY
MOAYYEHHIO HOBBIX 3HAHHUH MO0 XUMHH B COOTBETCTBHHY C KU3HEHHBIMU TTOTPEOHOCTSIMU;
HHTEpeca K 0COOCHHOCTSM TpyJa B pa3iIuyHbIX chepax mpodecCuoHaNIbHOU NeITeIbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOGHUS Y4eOHOTro mpenmera «XHWMHUs» Ha YPOBHE CpPEIHETO
o0111ero 00pa3oBaHMsI BKIIFOUAIOT:

3HaYMMble U1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MexnpenMeTHbie) OOIIEHAYYHbIE TOHSTHS, OTPAXKAIOIIME IEIOCTHOCTh HaydyHOH KapTHHBI MHpa H
CHeHI/I(I)I/IKy MCTOZ0OB IMO3HAHUS, UCIIOJIB3YCEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BCUICCTBO, DHEPrus,
SIBJICHUE, MPOLIECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
HCCIIeIOBaHKE, HAOIOACHUE, U3MEPEHUE, DKCIIPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC Y4eOHbIe JEUCTBHS ([IO3HABATENbHBIE, KOMMYHHKATHBHBIC, DPETYJISTHBHBIE),
obecrnieunBarone (HopMUpPOBaHUE (YHKIMOHAIBLHOW TPAMOTHOCTH M COILMAJIBHOM KOMIIETCHIIUU
00yJaroIIHXCS;

CITOCOOHOCTH 00yJaroImxCs WCITOJIb30BaTh OCBOCHHEIE MEXIUCITUTUTHHAPHEIE,
MHPOBO33pPEHUYECKNE 3HAHWSA W YHUBEpPCAIbHbIE Y4eOHBbIE NEHCTBHS B IMO3HABATEIHHONW W COIMATBHOM
IIPAaKTHUKE.

MeranpeaMeTHble  PE3yJbTaThl  OTPAKAIOT  OBJIAJICHUME  YHUBEPCAJIbHBIMH  yUCOHBIMH
IMO3HAaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMHA JIefICTBH?IMI/I.

OBiiajeHue YHUBEPCATbHBIMH Y4eOHBIMH NMO3HABATEILHBIMH /I CTBUSIMU:

1) 6azoBbIe JIOTHYECKHE AeiicTBHS:

CaMOCTOSTEIFHO POPMYITHPOBATEH M AKTYAITM3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OIPEIETIATh MENU JIESITeNbHOCTH, 3aJ[aBasi MapaMeTpbl U KPUTEPHH HX JOCTHKEHHSI, COOTHOCHTh
PE3YNBTaThI ACSITEIBHOCTH C MTOCTABJICHHBIMU TISIISIMU;

WCIOJIb30BATh TIPU OCBOCHHUH 3HAHWH MPUEMBI JIOTUYECKOTO MBIIUICHHS — BBIJICISATh XapaKTepHbIC
MPHU3HAKU TMOHATUI U YCTAaHABIWBATh WX B3aMMOCBS3b, HCIIOIh30BATH COOTBETCTBYIOIIUE MOHSATHUS JUIS
00BSICHEHHUS OTHEIHHBIX (DAKTOB U SBIICHUH;

BBIOMPATh OCHOBAHHS M KPUTEPUH JIJISI KITacCU(DUKAIMY BEIECTB U XUMUYCCKHX PEAKIIHIA;

yCTaHaBIMBATh MPUIHHHO-CIIEICTBEHHBIC CBSI3H MEXK/Yy N3ydaeMbIMH SIBIICHUSMHU;

CTPOUTH JIOTHYECKUE PACCYXKJeHUs (WHIYKTHBHBIC, NEMyKTUBHBIC, TIO AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYMS] B PACCMATPUBACMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOABI H
3aKITIOYCHYS,

MPHUMEHSTH B MPOIECCe MO3HAHMUS, HCIONIb3YEMbIE B XHMHUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH,
MpeoOpa3oBHIBATH MOJICTBHBIC MPENCTABICHHS — XUMHUYCCKHI 3HAK (CHMBOIN) 3JIEMEHTA, XUMHYECKas
dbopmyIna, ypaBHEHHE XUMHYECKOW PEAKIIMUA — TIPU PEIICHHH YICOHBIX MMO3HABATEIBHBIX U MPAKTUYCCKUX
3aja4, MPUMCHATh Ha3BAHHBIC MOJCIBHBIC MPEICTABICHHS I BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYCCKUX PEaAKIIUH.

2) 6a30BbIe HCCIEN0BATEILCKHE el CTBHS:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHHMS BEIIECTB M XUMUYCCKHX PEaKIIHIA;

(dbopMyITUpOBaTh IEMU U 3aJ1a4d HCCIICAOBAHMSI, UCTIONB30BATh TTOCTABICHHBIC U CAMOCTOATEIHHO
c(OpMYITUPOBAHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA IMO3HAHUS W OCHOBBI JJIsi (POPMHUPOBAHHUS
TUITOTE3bI MO IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIIQJICTh  HAaBBIKAMHM  CAMOCTOSITEILHOTO  IJIAHUPOBAHHMS W TMPOBEICHUS  YUCHHYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHWs HAOMIOAATh 3a XOJOM IIPOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro Pe3yNbTaT, POPMYIUPOBATE OOOOIIEHHUS W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH
pe3yIbTaTOB UCCIEAOBAHUS, COCTABIIATE 00OCHOBAHHBIN OTYET O MPOIEIaHHON paboTe;



npuoOpeTaTh ONBIT YYEHHUYECKOH HCCIEAOBATENbCKOW M MPOEKTHOH NESTENbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHCKY METOAOB PELICHUS MPaKTUYECKHX 3ajad,
MIPUMEHEHUIO PA3JINYHBIX METO0B ITO3HAHMSL.

3) padora c undopmanmeii:

OPHEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX WHPOpManuu (Hay4HO-TIOMYJSpHas JUTepatrypa
XHUMHYECKOT0 COJEp KaHusl, CIpaBOYHbIe TIOCOOUs, pecypchl MHTepHeTa), aHaNu3upOoBaTh WHPOPMAITUIO
pa3MMYHbIX BHUJAOB W (OPM TPEINCTABICHUS, KPUTUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh H
HEMpPOTUBOPEYUBOCTE;

(dhopMyITUpOBaTh 3aMPOCHl U MPUMEHITH Pa3IUYHbIE METOABI MIPH MOMCKE U 0TOOpe MHPOPMAIUH,
HEOOXOJJMMOM ISl BBIITOTHEHUS YUeOHBIX 3a/1a4 ONpeaeNéHHOro THIIA;

npuoOperaTh ONBIT HCHONB30BaHWS HMH(POPMAUMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH H
Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSTEIFHO BHIOMpaTh ONTUMaNbHYIO (opmy TpencraBieHuss HWHpopManuu  (CXEMBI,
rpad¥Ky, quarpaMMebl, TaOIHIbI, PUCYHKH U JAPYTHE);

WCTIONB30BaTh HAYYHBIA SI3bIK B KauecTBE CPEACTBA NMPH paboTe ¢ XMMUYECKOW HWH(POpPMAIIUEi:
MPUMEHSTh MEKIIpeaAMeTHbIe ((U3NYeCKre KW MaTeMaTH4YecCKUue) 3HAKM W CHUMBOJBI, (POPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIONIB30BaTh U IPE0OPa30BhIBATH 3HAKOBO-CHMBOIIMYECKHE CPEICTBA HATIISTHOCTH.

OBnaneHue yHNBePCATbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMM:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJAeMOW TeMbl B XOJie JUANOra W/WIA JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (POPMYJIHPOBATH CBOU IPEJIOKEHHUS OTHOCHTENHFHO BBITIONHEHHS TMPEUIOKEHHOM
3a/1a4m;

BBICTYHaTh C TMIpe3eHTalWell pe3yabTaTOB IIO3HABATENbHOW JEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSTEIBHO WMJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJHEHHMM XHMHUYECKOTO 3KCIIEPUMEHTA,
[IPAKTUYECKON padOThI 110 UCCIEOBAHUIO CBOWCTB M3yYaeMbIX BEILECTB, peau3aluu yueOHOTrO IPOCeKTa
1 GOpMYyITHPOBATH BEIBOMKI IO pe3yiIbTaTaM MPOBEAEHHBIX UCCIICAOBAHUHN ITyTEM COTIIACOBAHUS TTO3HITHIA
B X011¢ 00CY)XIIeH!s U 00OMEHa MHCHHSIMHU.

OsnJiajeHue YHHBEpPCAIbHbIMH PeryJasiTHBHbIMU JefiCTBUSMU:

CaMOCTOSTENIBHO INIAHUPOBATh U OCYILECTBISITH CBOIO [103HABATEIbHYIO ACATEIbHOCTD, ONPEAEIIss
e Lenu M 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IpeliaraeMbli
QITOPUTM AEHCTBUN INpU BBHINOJHEHUH Y4YEOHBIX M MCCIIEAOBATENbCKUX 3a/ad, BHIOMpaTh Haubonee
3¢ GeKTUBHBIN CIIOcO0 MX PEHIeHHs ¢ y4€TOM IOMYyYEHHsI HOBBIX 3HAHMM O BEIIECTBAX M XUMHUYECKUX
peakuusx;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudecKasi XUMUsD) OTPaXKaroT:

c(hOPMHUPOBAaHHOCTh TPEIACTABICHUH O XHUMHYECKOH COCTABISIONICH eCTeCTBEHHO-HAyYHOU
KapTHHBI MHUpPa, POJM XMMUH B IMO3HAHUU SIBJICHUH MPUPOXBL, B (POPMUPOBAHUHN MBILUICHUS U KYJIbTYphI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIMMOHW Uil PElIeHHs] NMPaKTHYECKUX 3alad |
9KOJIOTMYECKH 000CHOBaHHOI'O OTHOLLIEHHUS K CBOEMY 3[J0POBBIO M IIPUPOAHON CpEIE;

BJIQJICHUE CUCTEMOW XHMMHYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE ITOHATHS
(XMMHYECKUH ~ 3JIEMEHT, aTOM, OJJIEKTpOHHAs  00oloYyKa  aToMma, MOJIEKyJa, BaJECHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTb, XUMHUECKasl CBSA3b, CTPYKTypHast ¢Gopmyia (pa3BEpHyTas M COKpall€HHas),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA OOBEM, YriepoAHbIil ckeser, (yHKLIMOHANbHAs TPYIIa, paguKal,
M30MepUsi, U30MEPBI, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI U a30TCOAEp KAIIE
COE/IMHEHHUsI, MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEAWHEHHS); TEOPUU H
3aKOHBI (TEOpHsl CTPOEHHS OpraHuyeckux BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHHMS MacChl



BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BbIK XMMHH; MHPOBO33PEHUCCKHE 3HAHMA, JISKAIINE B
OCHOBE TIOHMMAHUS IPUYNHHOCTA M CHCTEMHOCTH XUMHYECKUX SBICHUH, (DaKTOIOTUUECKHE CBEACHUS O
CBOMCTBax, COCTaBe, MOJyYECHUH U OE30MacCHOM HCIOIb30BAHUU Ba)KHEHIIMX OPraHMYECKHUX BEIIECTB B
OBITY U TPaKTHUECKOH NIESITENbHOCTH YEIOBEKa;

c(OPMUPOBAHHOCTh YMEHHMU BBIABIATH XapaKTEpPHbIE NPU3HAKU TOHATUH, yCTaHABIMBATH MX
B3aMMOCBS3b, HCIONb30BATh COOTBETCTBYIOIIME TMOHSATHS TIPH ONMCAHMU COCTaBa, CTPOCHUS W
MPEBPAILICHUN OPraHUYECKUX COEANHEHU;

cOPMUPOBAHHOCTh YMEHHUH WCIIONB30BaTh XUMHYECKYI0 CHMBOJMKY [UII  COCTaBJICHHS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpalI€HHOW) (OpMyNn OpraHMYecKUX BEUIECTB H
ypaBHEHUI XWMUYECKHUX peakUuid, H3rOTaBIMBaTh MOJETU MOJEKYJl OpPraHMYECKHX BEIIEeCTB I
WJUTIOCTPALMK UX XUMHUYECKOT0 M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCT, yMEHHWH YCTaHABJIMBATH NPUHAUISKHOCTh HM3YyYEHHBIX OPraHMYECKUX
BEIIIECTB 10 MX COCTaBy M CTPOCHHUIO K OINpEAcIEHHOMY KIaccy/TpyIie COeIWHEHUH (yrieBoIopobl,
KHCJIOPOJ] U a30TCONEpIKalllie COCAMHEHNS, BHICOKOMOJIEKYNISPHBIE COEIMHEHN), TaBaTh UM Ha3BaHUI
o cuctemaruyeckoit HomeHkinarype (IUPAC), a Taxke npuBOANTH TPUBHAIbHBIE HA3BAHUS OTJENBHBIX
OpraHMYecKHX BemecTB (3TWJIEH, TMPONMIECH, AaleTHIIeH, OSTHJICHIVIMKONb, TJWIEpHH, (EeHol,
dbopmanbaerua, aneranbAeru]l, MypaBbUHas KHCJIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAsl KHCJIOTA,
CTeapuHOBasI KHCJIOTA, TITI0K03a, (PPYyKTO3a, KpaxMmal, IeUTioI03a, TIHINH);

c(hOpMHUPOBAaHHOCTH YMEHHUS OIPENENATh BUIBl XUMHUYECKON CBSA3HM B OPTaHUYECKUX COCTUHEHUIX
(omuHApHBIE U KpPAaTHBIE);

c(hOpMHUPOBAaHHOCTH YMEHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOEHUSI OPTaHMYECKHX BEIIECTB A.
M. bytnepoBa st OOBSICHEHHSI 3aBHCHMOCTH CBOMCTB BEHIECTB OT HMX COCTaBa M CTPOCHHS;, 3aKOH
COXpaHEHHs MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh COCTAaB, CTPOEHHUE, (PU3MUECKUE U XUMUYECKUE
CBOMCTBA TUIMYHBIX MPEICTaBUTENEH pa3IMyHbIX KJIACCOB OPTaHUYECKUX BEleCTB (METaH, 3TaH, ITUJIEH,
MPOIKUJIEeH, ameTuieH, OyramueH-1,3, mermnOyramauen-1,3, OeH30j, METaHON, 3TAHOJN, 3THJICHIJIMKOJb,
[IIULIEpHUH, (EHON, aleTaabAeruil, MypaBbUHAs M YKCyCHasl KHCIIOTBHI, IJIFOKO3a, Kpaxmaj, Le/UII0J03a,
aMHHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBaTh T'EHETHUYECKYIO CBsI3b MEXAY HHUMHU YPaBHEHHSIMHU
COOTBETCTBYIOILMX XMMUYECKUX PEAKIHH ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (hopmyt;

c(OPMUPOBAHHOCTE YMEHHS XapaKTEPU30BaTb HCTOYHUKH YIJIEBOLOPOIJHOTO CHIpbs (HedTs,
MPUPOMHBIA Ta3, yrojib), CIOCOOBI WX TEepepadOTKH W TPAKTUYECKOE TNPHUMEHEHHE MPOTyKTOB
epepadoTKy;

c(OpMUPOBAHHOCTE yYMEHHM IPOBOAWTH BBIYUCICHUS IO XMMUYECKHMM YpPaBHEHHMSM (Macchl,
00béMa, KOIMWYEeCTBA MCXOJHOTO BEILIECTBA WM MPOLYKTAa PEeaKkLUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OZHOT'0 U3 MCXOJHBIX BEILECTB WM IPOLYKTOB PEAKIIUN);

chOpMHUPOBAaHHOCTh yMEHWH BJIAJETh CHCTEMOW 3HAHWKA 00 OCHOBHBIX METOAaX HAyYHOTO
MIO3HAHUS, UCIIONB3YEMBIX B XHMHUHM IpPU HM3YYEHHM BELIECTB M XUMHUYECKUX SBJICHUH (HaOmtoneHue,
HU3MEpEeHHe, SKCHEPUMEHT, MOJAEIUPOBAHHE), HCIOIb30BATh CUCTEMHBIE XHMHUUYECKHE 3HAHMUSA UL
NPUHATHS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBA3aHHBIX C BELIECTBAMH M HUX
MPUMEHEHHEM;

chOpMHUPOBAaHHOCTh YMEHHHA COONIONATh TpaBUja TOJMB30BAHHUS XUMHYECKOW TOCYIOH U
nabopaTopHBIM O00OpYZOBaHMEM, a TakKKe MNpaBWwiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMH IO BBIITOJIHEHUIO TAOOPAaTOPHBIX XUMUYECKUX OIIBITOB;

cOPMUPOBAHHOCTE YMEHUM IUIAHWPOBAaTb M BBIIOJNHATH XUMHYECKMH  JKCHEPHUMEHT
(mpeBpalleHHsT OPraHMYECKUX BELIECTB IPU HArpEBaHWH, IMONyYEHUE STHIICHA U U3YUYECHHE €ro CBOWCTB,
Ka4yeCTBEHHbIE PEaKLUN OPraHMYECKUX BEIECTB, NEHATypalusi OENKOB NpPHU HArpeBaHUH, LBETHbIC
peakunu OeNKOB) B COOTBETCTBUU C NPABHIIAMU TEXHUKU 0€30M1aCHOCTH IPU OOpAILeHNUH C BELIECTBAMU U
nabopaTopHBIM 00OPYAOBaHHEM, HPEICTABIATH PE3yAbTaThl XUMHUYECKOTO 3KCIIepUMEeHTa B (hopme
3allMCH YPaBHEHHWH COOTBETCTBYIOIIMX peakuuid W (OpMyIMpOBaTh BBIBOJBI HA OCHOBE O3THX
pe3yIbTaTOB;



cOPMUPOBAHHOCTE ~YMEHHH  KPUTHYECKH aHAJM3UPOBATh XUMHUYECKYI0  HH(OpPMAaLUIO,
MOJTy4aeMylo U3 pa3HBIX HCTOUHUKOB (CpeCcTBa MaccoBoi MH(opmanmu, MHTepHET U OpyTrHX);

c(OpPMUPOBAHHOCTh YMEHHUH COOIONATH MpaBUia SKOJOTHMYECKH 11e71ecO00pa3HOro MOBEACHUS B
OBITY M TPYHAOBOW NEATENBHOCTH B LIEISIX COXPAHEHHUS CBOETO 3I0POBbS M OKPYXAIOIIEH MPUPOIHOH
Cpelbl, OCO3HAaBaTh OMAcCHOCTh BO3JEHCTBUS Ha JKUBBIE OpPraHU3MBI ONPEAETEHHBIX OPTaHHYECKHUX
BEIeCTB, MoHWUMas cMbicn mokaszarens IIJIK, mosicHATe Ha mpuMepax CHOCOObI YMEHBIICHHUS H
NPEAOTBPALIEHU UX BPEJHOI O BO3/IEUCTBUS HA OPTraHU3M YETIOBEKa;

JJIA 06yqafoumxc;1 C OIrpaHUYCHHBIMU BO3MOXHOCTAMM 3J0POBbA: YMCHUC IIPUMCHATL 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOAAX IMO3HAHUSA BCIICCTB U XUMHUYCCKUX ﬂBHCHHﬁ;

JUISL CeMbIX M CNA0OBUIAMIMX OOYYaIOIIUXCS: YMEHHE MCHOJIB30BaTh PElbe(hHO-TOUEUHYIO
cucremy obosHauennii JI. bpaitns ans 3anvucu XuMu4ecKux Gopmyil.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHS Kypca «O0Imas 1 Heopranuieckasi XUMUS OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUNA: O XHMHUYECKOH COCTABJISIONICH €CTECTBEHHO-HAYUHOU
KapTHHBI MHpPa, POJIM XMMHUH B MIO3HAHWUU SBIICHUH MPUPOJBI, B POPMUPOBAHUU MBILUICHUS U KyJIbTYPBI
JINYHOCTH, €€ (YHKIMOHAJIbHOH TI'DaMOTHOCTH, HEOOXOAMMOM i PElICHHS NPAaKTHUECKHX 3aaad
9KOJIOTNYEeCKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 37I0pPOBBIO U TIPUPOIHOM Cpere;

BJIaJICHUEC CUCTEMONM XHMHUYECKHUX 3HaHPII>'I, KOTOpasi BKJIKOYACT: OCHOBOIIOJIAraromive IOHATUA
(XMMHUYECKU# 2JIEMEHT, aTOM, U30TOI, S-, P-, 0- AIEKTPOHHBIC OPOUTAH ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIS[pHBIﬁ O6’BéM, BAJICHTHOCTD, OJJICKTPOOTPULATCIBHOCTL, CTCIICHL OKUCIICHUA, XUMHYCCKas CBA3b
(xoBayIeHTHAsI, NOHHASA, METAJUITMYECKas, BOJOPOHAsN), KPUCTAILUTMYECKAs PEemETka, TUIBI XUMHYECKHX
peaxmuii, pacTBOp, O3JEKTPOIUTHI, HEIIEKTPOJIHTHI, AJIEKTPOIUTHYECKAs TUCCOIUAINS, OKHCIUTENb,
BOCCTAHOBHTENb, CKOPOCTh XMMHUYECKOW PEAKITHH, XUMHUECKOE PAaBHOBECHE);TEOPUN U 3aKOHBI (TEOPHS
SIEKTPOIMTHYECKON IMCccoMaluu, epuoanueckuii 3akon JI. . MeHpeneeBa, 3aKOH COXpaHEHUS MacChl
BEIIIECTB, 3aKOH COXPAaHEHUS W MPEBpAIICHUS SHEPTHH MPH XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJMYECKAN SI3BIK XWMHH, MHPOBO33PEHUECKHE 3HAHWS, JI©KAIINEe B OCHOBE IOHUMAHUA
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJIOTHYECKIE CBEIEHUS O CBOWCTBAX, COCTaRBE,
MONydeHNH W O€30IMaCHOM WCIIONB30BAaHUHM BAXKHEWIINX HEOPTaHWYEeCKHX BEIIeCTB B OBITY W
MPaKTHIECKON eI TeTHbHOCTH YEIOBEKa;

c(hOpMHUPOBAaHHOCTH YMEHHWI BBIABISATH XapaKTepHbIE NPHU3HAKH IOHSATHH, YCTAaHABIMBATH WX
B3aMMOCBSI3b, UCTIONH30BATh COOTBETCTBYIOIINE MTOHITHS IIPH ONMMMCAHUN HEOPTAaHWYECKUX BEMIECTB U MX
MpeBpaIlleHUH;

chOpMHUPOBAaHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYI0O CHMBOIUKY UISI COCTaBIICHHS (OpMYIT
BEIICCTB ¥ YpaBHEHHH XMMHYECKHX peakiui, cucremMatudeckyto Homenkmnatypy (IUPAC) wu
TPUBHAIGHBIC Ha3BAaHUS OTACIBHBIX HEOPTaHUYECKUX BEHIECTB (yrapHBIi ra3, YIIeKUCIbIA ra3, aMMHUaK,
raméHasi i3BeCTb, HeraméHas U3BeCTh, TNThEBAS COJIA, IUPHT U APYTHE);

c(hOpMHUPOBAaHHOCTh yMEHUH ONpENENATh BaJEHTHOCTh W CTENEHb OKHCIEHHS XHMHYECKHX
JJIEMEHTOB B COCNWHEHHSX Pa3MYHOTO COCTaBa, BUJ XHMHUYECKOH CBS3M (KOBAJICHTHAs, HWOHHAs,
MeTaJUINYecKasi, BOIOPOIHAS) B COCAMHEHUSAX, THII KPUCTAIMYECKON PEMIETKA KOHKPETHOTO BEIIEeCTBa
(aromHas, MoNeKymsApHas, WOHHAs, MeTaJUIMYecKas), XapakTep Cpeasl B BOIHBIX pacTBOpax
HEOPTaHWYECKUX COEINHEHUII;

c(hOpMHUPOBAaHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMYECKUX BEHIECTB IO HX
COCTaBy K ONpEeNeNéHHOMY KJacCy/TpyIllie CoeAMHEHUH (IIPOCThIe BEIeCTBA — METaIbl M HEMETaJUTbI,
OKCH/IbI, OCHOBaHWUSI, KHCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, COJIH);

chOpMHUPOBAaHHOCTh YMEHHI PacKpbIBaTh CMBICT repuoanydeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYT0, OOBSICHUTENBHYIO U IPOTHOCTUIECKYIO (DyHKIIHH,

c(OPMUPOBAHHOCTE YMEHHH XapaKTEepPHU30BaTh JIEKTPOHHOE CTPOEHHE ATOMOB XHMMHUYECKUX
anemenToB 1-4 mnepuonoB Ilepumogmueckoii cuctembl xumudeckux oanementoB . W. Menneneesa,
UCTIONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOMTANN», «IHEPreTHYECKUE YPOBHU», OOBICHSTH



3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB XMUMHUYECKHX JJIEMEHTOB M HX COEAMHEHUH IO mepuojaM H
rpynnaM Ilepuogudeckon cucreMsl XuMuueckux sneMeHToB 1. 1. Menneneesa;

cOPMUPOBAHHOCTE YMEHHUH XapakTepu3oBaTh (OMUCHIBaTH) OOILIME XWMHYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBA3U
M@Ky HEOpPraHWYeCKMMH BEIIECTBAMHU C IIOMOIIBIO YpPaBHEHMH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKkuuii;

cOPMUPOBAHHOCTh YMEHHS KIIACCU(DUIIMPOBATH XUMHYECKHE PEAKIIUH 110 PA3TIMYHBIM MPH3HAKAM
(uMcmy W COCTaBy pEarupyrolldX BEIECTB, TEIIOBOMY 3((}eKTy peakuuu, U3MEHEHHIO CTeleHeH
OKHUCJICHUS DJIEMEHTOB, 00paTUMOCTH PEAKINH, YIACTHIO KaTaan3aTopa);

c(OPMUPOBAHHOCTh YMEHHMH COCTABISITh YPaBHEHUS pPEaKUUil pa3NuYHBIX TUIIOB, TOJHBIE H
COKpaImEHHbIC YpaBHEHHsI PEAKIUH MOHHOIO OOMEHa, YYMTHIBAas YCIOBUS, NPH KOTOPBIX OTH PEaKIUH
WIYT J10 KOHIA;

cOPMUPOBAHHOCT, YMEHUH TPOBOJUTH pEAKIUH, TIOATBEPKAAIONINE KAaueCTBEHHBIH cOCTaB
Pa3IMYHBIX HEOPTraHWYEeCKHWX BEIIEeCTB, PAclO3HaBaTh OMBITHBIM IyTEM HOHBI, MPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax HEOPTaHMUYECKHX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUH PACKpPBIBATH CYIIHOCTh OKUCINTEIbHO-BOCCTAHOBHTEILHBIX PEAKIUH
MOCPEACTBOM COCTABJICHHS JJIEKTPOHHOI'0 OajlaHca 3TUX PeaKIuii;

c(hOpMHUPOBAaHHOCTH YMEHHI OOBACHATH 3aBUCUMOCTH CKOPOCTH XHWMHYECKOH peaKkIuh OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEUIHETO
BozzericTBua (mpuniun Jlelllarense);

chOpMHUPOBAaHHOCTH YMEHHI XapakTepH30BaTh XHUMHUYECKHE IIPOILIECCH, JIeKAIIHNEe B OCHOBE
MPOMBIIIUICHHOTO TIOMYYEHHsI CEPHOW KHCJIOTHI, aMMHaKa, a TaKkke COPMUPOBAHHOCTh IPECTABICHHHA
00 oOIIMX HAYYHBIX MPUHIIUIIAX U SKOJIOTHYECKHUX MPOOIEeMax XUMUYESCKOr0 MTPOU3BOICTRA;

c(OpMUPOBAHHOCT, YMEHUN IPOBOIUTH BBIUMCIEHUS C HCIOJIB30BAHMEM IOHATUS «MaccoBast
JI0JIs BEIIECTBA B pacTBOPE», 0ObEMHBIX OTHOLIEHUH I'a30B IPH XUMHUYECKUX PEAKIMAX, MACChI BELIECTBA
nim 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJJHOTO U3 Y4aCTBYIOLIUX B
peaKkIK BEIIECTB, TEIIoBOro 3(ddexra peaknuyu Ha OCHOBE 3aKOHOB COXPAaHEHHUS] MAacChl BEIIECTB,
MIPEBPALICHUS U COXPAaHEHHS JHEPTHH;

c(hOpMHPOBAaHHOCTh YMEHUH COONIOJATh TIPaBHJIA TIOJB30BAHMS XHMHUYECKOM TIOCYHOH U
mabopaTOpHBIM 00OpYAOBAaHMEM, a TaKKe MpaBHia OOpaIIeHHs C BEHIeCTBAMH B COOTBETCTBHHU C
HWHCTPYKLHUSIMHU 110 BBIITOJHEHUIO 1A00PAaTOPHBIX XUMUIECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIJJAHUPOBATH U BBHIIOJIHATh XMMUYECKHH IKCIIEPUMEHT (pa3yioKeHne
MIEPOKCUAA BOAOPOAA B TIPUCYTCTBUM KaTalu3aTopa, OINPENEIEHUE CpeAbl pPacTBOPOB BEIIECTB C
MIOMOIIbI0 YHUBEPCAJIIbHOTO HHAMKATOPA, BIUSHHUE DPA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOH
peakunu, peakuyu HOHHOTO 0OMeHa, Ka4eCTBEHHbBIE PeaKIuK Ha cyiab(aT-, KapOOHAT- U XJIOpUA-aHHOHBI,
Ha KaTHOH aMMOHMs, PEIICHHE SKCIEPUMEHTANBHBIX 3a7ad 1no TemMaMm «Meramis» u «Hemeranis») B
COOTBETCTBUHU C NpaBHJIaMM TEXHUKU O€30IACHOCTH IMpPH OOpAIlleHWH C BELIECTBAMM M JIA0OPaTOPHBIM
000pynOBaHMEM, MPEACTABIIATL PE3YJIBTAThl XUMUYECKOTO HKCIIEPUMEHTa B (opMe 3allucH ypaBHEHHM
COOTBETCTBYIOILMX PEaKUUil U (OPMYIUPOBATH BBIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

cOPMUPOBAHHOCTE ~YMEHHUH  KPUTHUECKM AHAJM3UPOBATh XUMHUYECKYI0 HH(OpPMAaLUIo,
MOTy4aeMYIO U3 Pa3HBIX HCTOUHUKOB (CPEICTBA MACCOBOM KOMMYHHUKAIMH, IHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHUI COOMIOAATH MPaBUia SKOJOTMYECKH 11e71ecO00pa3sHOro MOBEACHUS B
OBITY M TPYAOBOW NEATENBbHOCTH B LIEISIX COXPAHEHHUS! CBOETO 3I0POBbS M OKPYXArolled NPHUPOIHOM
Cpelbl, OCO3HaBaTh ONMACHOCTb BO3JEHCTBHS Ha >KHUBBIE OPTaHM3MBI ONPENCIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasatenss I[IJIK, moscHATH Ha mpuMepax cHocoObl YMEHBIIEHHS M TNPENOTBpPAIICHUS UX
BPEIHOr0 BO3/ICHCTBHSI Ha OPTaHU3M YEIO0BEKa;

U1l 00y4aloIuXCcsl ¢ OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE IPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBICHUM;

JUIL CIIeNbIX W CHaboBHIAIIMX OOYyYaroIIMXCs: YMEHHE HCIIONb30BaTh pElbe(hHO-TOUCUHYIO
cucremy obosnauennit JI. bpaitis ans 3anucu XuMu4eckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepa31eJi0B U (mudposbIe)
n/n TEMIIPOrpaMMbl Bcero Kourpoiabubiepaborsl | [lpakTuuyecknepadoThl P
o0pa3oBaTe/ibHbIEpeCcypChl
Paspnen 1.Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUH
[IpenMeTr opraHuYeCKON XUMUU.
11 Teopust CTpoOeHU OPraHUYECKUX 6 1 1 http://school-collection.edu.ru
coennHeHuit A. M. bytiieposa
Hroromnopaszneny 6
Pasznen 2.YrieBogopoabl
21 [IpenenbHBICYTIEBOIOPOIABI — 5
' aJIKaHbI
99 HenpenenbHble yrieBogopobl: 6 1
' QJIKeHbI, AJIKa/IMEHBI, ATKUHBI
2.3 ApOoMaTHYECKUEYTIEBOI0POIbI 4
[IpupoaHble HCTOUHUKHI
2.4 yIIEBOJIOPOIOB U UX 4 1
nepepaboTka
Uroronopazneny 21
Paspnen 3.Kucsiopoacoaep:xanmeopraHnyecKuecoeuHeHu s
3.1 Cruptsl. DeHoubl. 6
Anbnerunsl. KapOoHoBbie
3.2 JCTIAR. 24P 12 2
KucnoThl. Cllo>KHBIE d(UPHI
3.3 VYraeBoasl 7 1 1



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

Hroronopazneny 25

Paznen 4.A30TcoaepxkaiueopraHudeckuecoeIMHeHust

4.1 AMUHBI. AMUHOKHUCJIOTEL. benku 9

Hroromnopaznemy 9

Paspnen S.BbicokoMOJIEKY IsIpHbIECOEIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 7

Uroronopazneny 7

OBUIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 68




11 KVIACC

KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepa31eJi0B U (uuposbIe)
n/n TEMIIPOrpaMMbl Bcero KourtpoJsbubiepadorsl | [IpakTnyeckuepadoTsl P
o0pa3oBaTe/IbHbIEPECYPChI
Pazgen 1. TeopeTuyecKHUeOCHOBBIXUMUH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoanveckas cucrema 8 1 http://school-collection.edu.ru
XUMHUYECKnX 31eMeHToB /1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 7 1
MHoroo06pa3ueBeriecTB
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
14 PactBops1 14
Hroronopazneny 35
Pa3znen 2.Heopranudyeckassxumust
2.1 Meranbl 16 1
2.2 Hemeramisr 14 1
53 CBsi3b HEOPraHUYECKUX U 3
' OpPraHHYECKUX BEILECTB
Hroronopazneny 33
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ko.1-

Ne BOYAC
Jarausyue DJIeKTpOHHbIenHppoBbIeoOpa3oBaTebHbl | JlonoHuTebHAsIMH(OP

n/ | Temaypoka OB
HUA epecypchbl Manus

n Bcer

(1)

[Ipenmet oprannueckoi

Cenrtsiopnb n.1,ynp.1-6,c.12

XUMUH, €€ BOSHUKHOBEHHE, 1 http://school-collection.edu.ru

1 - Henens
pa3BUTHE U 3HAYCHUE

Teopust ctpoeHust http://school-collection.edu.ru
OPraHM4YeCKUX COCTUMHEHUN
A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHUS

1 1 - Henens M.2,Tectbl

[TpakTudeckas padoraNel. http://school-collection.edu.ru
KagecTBeHHOE onpeiesnieHue
yriepojia, BOAOpoaa 1 Xjiopa
B OPIaHUYECKUX BEIIECTBAX

1 2 - Henens n.3

CocCTOSIHHE SJIEKTPOHOB B http://school-collection.edu.ru
1 2 - Henens M.4,ynp.1-3,c.19

aToMax

OneKTpOHHAas IpUpoa http://school-collection.edu.ru
XHMHYECKUX CBSI3€EH B 1 3 - Hepens n.s,ynp.1-3,c.21

OpPra’Hn4eCKuX COCAUMHCHUAX

[IpencraBnenue o http://school-collection.edu.ru

KI1acCU(pUKAIIUU
1 3 - Hexenst Mn.6,ynp.1-5,c.24
OpPraHMYECKUX BEIIECTB.

Homenxknarypa



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

(cucremaruyeckasi) u
TPUBUAJIBHBIC HA3BAHU A
OpraHu4e€CKux BCIICCTB

AJKaHBI: COCTaB U CTPOCHUE

http://school-collection.edu.ru

7 (37IeKTPOHHOE U 4 - yenens n.7,ynp.2-5,c.30
MPOCTPAHCTBEHHOE).
H3oMepust 1 HOMEHKIIATypa http://school-collection.edu.ru
8 4 - nenens n.8,ynp.1-5,c.34
QJIKAaHOB
MeraH u 3TaH — http://school-collection.edu.ru
. OkTs0pH
9 MPOCTEHIIIHE MTPEACTABUTEITN 3agaHue no TeTpaau
1 - Henens
QJIKAaHOB
[Tonydyenue u mpumMeHeHne http://school-collection.edu.ru
10 1 - Hepens M.9,ynp.18-21,c.28
AJIKaHOB
11 CBoJCTBa aJIKaHOB 2 - Henens http://school-collection.edu.ru n.9,ynp.13-17,c.28
Pemenue 3amay Ha BBIBOI http://school-collection.edu.ru
12 2 - Henens 3afaHue no TeTpaam
XUMUYECKUX (popmyt
13 3adeTHas pabota 3 - Hexenst 3afaHue no TeTpaam
AJIKEHBI: COCTaB U CTPOCHUE, http://school-collection.edu.ru
14 . 3- Hepenst M.10,ynp.1-5,c.48
CBOMCTBA
OTUJIEH U IPOIUIEH — http://school-collection.edu.ru
15 MPOCTEHIIIKE MPEACTABUTEIN 4 - nepens Nn.11,ynp.1-4,c.54
AJIKEHOB
[TpakTnueckas padota Ne 2. http://school-collection.edu.ru
16 «[lony4yenne sTriieHa U 4 - wenens n.12
HU3YyYEHUE €TI0 CBOMCTB)»
Anxanuensl. byraguen-1,3 u Hosiops http://school-collection.edu.ru
17 yr P n.13,ynp.1-4,c.59
MetunOyraauen-1,3. 2 - Henens



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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[Tony4eHue CHHTETUYECKOTO
Kay4dyKa U PE3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSI.

http://school-collection.edu.ru

18 2 - Henens n.14,ynp.1-3,c.65
ArntetnneH —
MIPOCTEUIUHIIPEICTABUTEIIBA
JIKHHOB
CpoiicTBa U IpUMEHEHHE http://school-collection.edu.ru
19 3 - Hexens N.14,ynp.4-7,c.65
AJKNHOB
Beruncnenus no ypaBHEHUIO http://school-collection.edu.ru
20 XHUMHYECKON PEaKIIHH. 3 - Hemens 3apaHue no TeTpaan
Pemenne 3amaq
ApeHbl: 0€H30J1 ¥ TOTYOJI. http://school-collection.edu.ru
21 4 - gyenens M.15,ynp.1-3,c.70
TOKCMYHOCTH apeHOB
I'omosoru 6eH30:1a. http://school-collection.edu.ru
22 [TonydyeHue n npuMeHeHNE 4 - gyenens n.16,ynp.1-3,c.75
apeHOB
. exadnb http://school-collection.edu.ru
23 CBoiicTBa apeHOB A P M.15,TecTsl
1- venens
I'eneTnueckas cBsI3b http://school-collection.edu.ru
JIEBOJIOPOJIOB,
24 yr #OPOA 1 - nenens 3afaHue no TeTpaam
MPUHAVICKAIINX K
Pa3IUYHBIM KJ1accaM
25 KonTtposneHas paboraNel 2 - Hejens 3agaHue no TeTpaam
IIpupoaHbIe HCTOYHUKHU http://school-collection.edu.ru
26 YIJ€BOJOPOJOB: IPUPOTHBIH 2 - Henens Nn.17,ynp.1-3,c.80

ra3 v MOMYTHBIC He(pTHHLIC



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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ra3bl, UX COCTaB U
HCIIOJIb30BAaHHUEC

[IpupoaHbIE HCTOYHUKHU
YIJIEBOJIOPOJIOB: HEDTH U

http://school-collection.edu.ru

27 3 - Henens M.18,ynp.1-5,c.86
HedTenpoaykTel. [leperonka A ynp
HedTH

28 Kpexunr nedgru. 3 - Hexens http://school-collection.edu.ru M.18,ynp.6-11,c.87

29 Kamennslit yroms. 4 - Henenst http://school-collection.edu.ru 3apaHve no TetTpaam
Pemenne 3amay Ha BEIXOJ http://school-collection.edu.ru

30 MPOJIYKTa OT TEOPETHUECKH 4- nenens 3apaHuve no TetTpaam
BO3MOYHOTO.
[IpenenbpHBIC 0JTHOATOMHBIC http://school-collection.edu.ru

SluBapb

31 CIIUPTHI: COCTaB U CTPOCHHUE. 1 - Henens n.19,ynp.1-5,c.93
N3omepus u HOMEHKIIATypa.
Bonopoanas cBsa3b. CBolicTBa http://school-collection.edu.ru

32 1 - Henens M.20,ynp.1-5,c.98
MeTaHoJIa ¥ 3TaHoJIa
[Tony4yenue u npumeHeHue http://school-collection.edu.ru

33 2- Henels M.20,TecTbl
CIUPTOB.
['eHeTHuecKas CBSI3b MEXIY http://school-collection.edu.ru

34 2 - Hemend 3afaHue no TeTpaam
VB u cnupramu
Pemrenne 3amau Ha U30BITOK U http://school-collection.edu.ru

35 3 - Hexenst 3afaHue no TeTpaam
HEJ0CTaTOK
MHOT0aTOMHBIE CITUPTHI: 3 -memens | http://school-collection.edu.ru

36 Nn.21,ynp.1-5,c.104
STUJICHTJIUKOJb U TTTUIEPUH
@DeHOJI: CTPOEHUE MOJIEKYIIBI, http://school-collection.edu.ru

37 (buznuecKrue 1 XUMUYECKHE 4 - nepens n,22,ynp.1-5,c.110

CBOﬁCTBa, MIPUMCHCHUC



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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38

Anpbrerupl: GopmManbaerin
u auneranpaerua. Mzomepus u
HOMECHKJIATYPa aJIbIETUIOB.

4 - genens

http://school-collection.edu.ru

M.23,ynp.1-6,c.115

39

CpoiicTBa U IpUMEHEHHE
aJIbJIETUJI0B

deBpajb
1 - Hepens

http://school-collection.edu.ru

M.24,ynp.1-4,c.119

40

ALIETOH — MPEICTAaBUTENb
KETOHOB.

1 - Hemens

http://school-collection.edu.ru

3afaHue no TeTpaam

41

OAHOOCHOBHBIE MpEEIbHbIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHasdl.
N3omepust 1 HOMEHKIIaTypa.

2 - Hepgens

http://school-collection.edu.ru

MN.25,ynp.1-6,c.124

42

CpoiicTBa KapOOHOBBIX
KHCIIOT.

2 - Henens

http://school-collection.edu.ru

MN.26,ynp.1-5,c.130

43

[Tonydenune u npuMeHeHue
KapOOHOBBIX KHCIIOT

3 - genensd

http://school-collection.edu.ru

.26,TecTbl

44

[TpakTuueckas padota Ne 3.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCITIOTBI»

3 - genensd

http://school-collection.edu.ru

n.27

45

[Ipaktrueckas padotalNe4.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4y Ha paclio3HaBaHUE
OpPraHUYECKUX BELIECTB.

4 - genens

http://school-collection.edu.ru

.28

46

CTeapI/IHOBaSI " OJICMHOBasA
KHCJIOTHI, KaK IIpCACTABUTCIIN
BBICHINX Kap6OHOBLIX KHUCJIOT

4 - genens

http://school-collection.edu.ru

3agaHue no TeTpagm

47

MpI1a KaK COJIM BBICHINX
Kap6OHOBLIX KHUCJIOT, UX

Mapr
1 - wenensa

http://school-collection.edu.ru

3afaHue no TeTpagm



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

48

Crnoxwnble 3(upbI Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KHCIIOT.
I'uponuzcnoxHpIX3QUPOB

1 - genens

http://school-collection.edu.ru

Mn.29,ynp.1-5,c.138

49

Kupsr: runponus,
IIpUMEHEeHHe, OnosioTnyecKas
POJIb KUPOB

2 - Henensd

http://school-collection.edu.ru

N.30,ynp.1-9,c.145

50

VTrneBoasl: COCTaB,
knaccudukanus. Baxueimme
MIpeICTaBUTENN: TITF0KO03a,
bpykTO3a, caxaposa

2 - Henens

http://school-collection.edu.ru

MNn.31-32,ynp.1-5,c.152

51

Kpaxman u niemnronosa kak
MIPUPOIHBIE TIOTUMEPHI

3 - genensd

http://school-collection.edu.ru

N.33-34,ynp.1-8,c.166

52

Kontponbras padoTta Ne2 o
pazuerny
«Kucnopoaconepxariue
OpraHUYeCcKUe COSTUHEHHS)

3 - genensd

http://school-collection.edu.ru

3agaHue no TeTpagm

53

[IpakTrueckas padotaNes.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aja4 Ha NOJIyYEHHE U
pacro3HaBaHue
OpPraHUYECKHUX B - B

4 - genens

http://school-collection.edu.ru

Mn.35

54

AMWHBI: METHJIAMHH U
AHUJINH

Anpenb
1 - nenens

http://school-collection.edu.ru

Nn.3e,ynp.1-7,c.173

55

AMUHOKHCIIOTHI KaK
am(oTepHbIe OPraHUYECKUe

1 - wenensa

http://school-collection.edu.ru

Nn.37,ynp.1-4,c.177



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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COCIIMHECHMS, UX
OHMOJIOTUYECKOE 3HAYECHUE.

Ilerrtn bl

56 Pemenue 3a1a4y Ha mpuMecH 2 - Henens http://school-collection.edu.ru 3agaHue no TeTpaam
benku xak npupoaHbIe http://school-collection.edu.ru

57 BBICOKOMOJIEKYJISIPHBIE 2 - Henensd M.38,ynp.1-3,c.183
COENMHEHHS
CBolicTBa OEJIKOB. http://school-collection.edu.ru

58 [IpeBpamenue O6enKoB B 3 - Hemens N.38,ynp.4-7,c.183
OpraHu3Me.
I'eTepouuknnyeckue http://school-collection.edu.ru

59 coenuHeHus. HykienHoBBIE 3 - Hexens M.39 - 40,TecTbl
KHUCJIOTEL.
OCHOBHBIE TTIOHATHUSA XUMHUH http://school-collection.edu.ru

60 BBICOKOMOJIEKYJISIPHBIX 4 - genens Nn.41-42,ynp.1,3,7,c.176
COEIUHEHUN.
Kounencaunmnonusie http://school-collection.edu.ru

61 4 - gyenens M.43,ynp.1-4,c.202
noyiMepsl. [TeHomacThl.

62 q . Maii http://school-collection.edu.ru .44 15 0205

aTypajabHBIN Ka .44,ynp.1-5,c.
P YAyK 1 - Heneins ynp

63 CuHTeTHYECKHE KayuyyKU 1 - nenens http://school-collection.edu.ru M.45,ynp.1-4,c.207

64 | CUHTETUYECKME BOJIOKHA 2 -menens | itR://school-collection.edu.ru N.46,ynp.1-6,c.212
ITpakTrueckas padoTaNe6. http://school-collection.edu.ru

65 Pacno3naBaHue miacTmMacce u 2 - Henens n.47
BOJIOKOH

66 Hrorosast KoHTpOJIbHAS 3 - Hemend 3agaHune no TetTpaam



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

Oprannueckasi XuMmus,

http://school-collection.edu.ru

67 1 3 - Heaens 3apaHue no TeTpaan
YeJI0BEK U IPUpPOIa
O0o01menne 3HaHU 10 Kypcy http://school-collection.edu.ru
68 . 1 4 - nenens
OpPraHu4YeCKON XUMHH
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOTPAMME



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

11 KVIACC

Koa- DJIeKTPOHHbIE U
Ne Harauzyye JonosiHuTeIbHASA
Temaypoka BOYacoB ¢ppoBbIcOOpa3oBa
n/n HHS uHpopmanusi
Bceero TeJIbHbIepeCcypChl
XUMHUYECKUH 2JIEMEHT. ATOM. DJIeKTpOHHAs CeHts0pb http://school-
1 1 B Nn.1,ynp.1-3,c.6
KOH(pUrypamus aToMmoB.30Tomb! 1 - nenens collection.edu.ru
2 3aK0H COXpaHEHMsI M IPEBPALCHHS SHEPTUN 1 1 - venens n.2,ynp.1-4,c.9
[Tepuonnueckuii 3akoH u [lepuoandeckas cuctema http://school-
3 XHUMHYECKHX eMenToB J. 1. MeHeneeBa, HX CBSI3b C 1 2 - wenenst | collection.edu.ru n.3,ynp.1-4,c.15
COBPEMEHHOU TeopHel CTPOCHUS aTOMOB
Oco6eHHOCTV pasMeLL,EeHUA SEKTPOHOB B aTOMaXx http://school-
4 1 2 - Hezenst | collection.edu.ru n.4,ynp.1-5,c.22
MaJibIX 1 BonbLNX nepmnoaos.
MonoxeHne B NeproanMYecKoi cucteme BOAOPOAA, http://school-
S 1 3 -Hemenst | collection.edu.ru M.5,ynp.1-4,c.25
NaHTaHOMNA0B, aKTUHOUOO0B.
BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. http://school-
6 DIIEKTPOOTPUIIATEILHOCTh. CTENEHb OKUCICHUS. 1 3 -menens | collection.edu.ru n.6,ynp.1-6,c.31
BemecTBa MOJIEKYASPHOTO U HEMOJIEKYISPHOTO CTPOCHUS
http://s_chool— 3aaaHue no
7 TecTtupoBanue 1 4 - menenst | collection.edu.ru reTpanm
3 OcHoBHbIE BUBI XUMUYeCKO cBs3u. oHHAs 1 1 4 http://school- .7 13c34
- HeJlens i .7,ynp.1-3,c.
KOBAICHTHASL It collection.edu.ru ynp
OKTA6pPD http://school-
9 Merannuueckas 1 BOJIOPOIHAS CBA3b 1 1 - Henens collection.edu.ru Nn.8,ynp.1-3,c.37
10 [TpocTpaHCTBEHHOE CTPOCHUE MOJIEKY] HEOPTaHUUECKUX U 1 1 - nmemens | http://school- Mn.9,ynp.1-5,c.43
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OpraHn4eCKuUX BCUICCTB

collection.edu.ru

http://school-

11 TuIbl KPUCTATUIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB 2 -Henens | collection.edu.ru M.10,ynp.1-5,c.48
http://school-
12 [TpuumHBl MHOTOOOpA3Hs BELIECTB. 2 -H"Henmenst | collection.edu.ru n.11,ynp.8-9,c.51
http://school- 3amaHme no
13 Pemrenue 3amau 3 -Hemens | collection.edu.ru
TeTpagm
http://school-
14 [IpakTuueckas pabotaNel 3 -Hemens | collection.edu.ru Ctp.42
http://school-
15 Knaccudukanus XuMUYeCKUX peaKkiui 4 - menenst | collection.edu.ru n.12,ynp.2-6,c.58
http://school-
16 CKOpOCTh XUMHUYECKUX PEAKITHI 4 - menenst | collection.edu.ru Nn.13,ynp.1-3,c.64
Hos6pb http://school-
17 Karanu3z collection.edu.ru N.14,ynp.1-4,c.64
2 - Henens
OO6patumbie peakiui. XUMHYECKOE paBHOBECHE. Y CIIOBUS http:/ s.chool—
18 2 - menens | collection.edu.ru M.15,ynp.1-3,c.73
CMEIIEHUS PaBHOBECHSI.
} http://school- 3agaHue no
19 [Tpou3BOICTBO CEPHOM KHCIIOTHI KOHTAKTHBIM CITOCOOOM 3-Henens | collection.edu.ru reTpaan
http://school- 3aaaHue no
20 Pemmenue 3anau 3 -wuenenst | collection.edu.ru
TeTpagm
[Tonatue o gucnepcHbIX cucreMmax. MicTuHHbIE 1 http://school-
21 4 - genens M.16,ynp.1-3,c.78

KOJIJIOUHBIC paCTBOPEIL.
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collection.edu.ru

http://school-

3agaHue no
22 MaccoBast 10Jis BeIIECTBa B pacTBOPE. 4 -menenst | collection.edu.ru
TeTpaau
eKa6Dh http://school-
23 [TpakTuueckas padota Ne2. A P collection.edu.ru n.18
1 - "enens
CunbHble 1 cnabble 31eKTponnTbl. CTeneHsb http://school- 3amaHme no
24 1-wuenmens | collection.edu.ru
auccoumaumm TeTpaam
25 DIIeKTpONNTHYECKas AUCCONHUaIys. IIoHsATHE 0 BOIOPOIHOM 5 http://school- 10y, 1.7 .88
- Hezems i .19,ynp.1-7,c.
nokasatene (pH) pacTsopa. 1l collection.edu.ru ynp
http://school-
26 Peakinss moHHOrO OOMEHA. 2 - Henmens | collection.edu.ru M.20,ynp.1-3,c.92
http://school-
27 [M'uaponu3 opraHUYeCcKuX U HEOPTaHUYECKHUX BEIECTB 3-Henenst | collection.edu.ru n.21,ynp.1-4,c.97
CucreMaru3zanus 3HaHu# 1o teme: «CTpoeHue BenecTna. http://school-
28 3 -Henmend | collection.edu.ru MosTopUTb NN.1-21
XHUMHUYECKUE PCAKITUN.
KonTpoinbHas padora Nel 1o pazugeny «TeopeTuueckue 3agaHue no
29 p P PasAey P 4 - genens A
OCHOBBI XUMUH TeTpaam
http://school-
30 XuMH4ecKrue HCTOYHUKU TOKa 4 - menenst | collection.edu.ru M.22,ynp.1-5,c.102
CrnaBel MeTaUIOB. DJIEKTPOXUMUYECKUH S| HANIPSHKEHUM STuBapp http:// slchool—
31 collection.edu.ru M.23,ynp.1-6,c.106
METaJJIOB 2 - Heqlels
http://school-
32 Koppo3sust Metanios u ee npenynpexieHue 3 -Hemens | collection.edu.ru Nn.24,ynp.1-4,c.112
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33

DIEKTPOIU3.

3 - Henens

http://school-
collection.edu.ru

M.25,ynp.1-6,c.118

34

OO01mmas XxapakTepUCTUKA U CTIOCOOBI TIOJYICHHSI METAIOB

4 - genens

http://school-
collection.edu.ru

M.26,ynp.1-6,c.123

35

IIenouyHble METaAILIbI

4 - genens

http://school-
collection.edu.ru

M.27,ynp.1-2,c.131

36

Illenoyno3eMeNbHBIC METATIIBI

®deBpanb
1 - "Henens

http://school-
collection.edu.ru

M.27,TabnnuaNe?7

37

AIOMUHHAI ¥ €ro COeTMHEHNS

1 - Hemens

http://school-
collection.edu.ru

Nn.27,ynp.6-8,c.132

38

OO6mwmit 0630p 7EMEHTOB TOOOYHBIX TOATPYIII

2 - Henens

http://school-
collection.edu.ru

Mn.28,ynp.1-3,c.134

39

Menb 1 ee coeTUHEHUS

2 - Henens

http://school-
collection.edu.ru

MNn.29,ynp.1-3,c.137

40

]_II/IHK 1 €ro COCAMHCHUA

3 - Henens

http://school-
collection.edu.ru

Nn.30,ynp.1-4,c.140

41

TuTtaH u ero coeJUHEHUS

3 - Henens

http://school-
collection.edu.ru

MNn.31,ynp.1-3,c.145

42

XHUMUYECKUE CBOKMCTBA XpOMa U €T0 COEANHEHUI

4 - genens

http://school-
collection.edu.ru

M.31,tectbl

43

Keneso , HUKCJIb, ITIJIaTHHA

4 - genens

http://school-
collection.edu.ru

MNn.32,ynp.1-4,c.149

44

CnaBbl METAIOB

Mapr,

http://school-

MN.33,ynp.1-5,c.154
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1 - nenens | collection.edu.ru
http://school-
45 OKcHIbI M TUIPOKCUIBI METAJIIOB 1 -nmenmens | collection.edu.ru Nn.34,Tabavua 14
http://school-
46 KomnneKcHble coeguHeHun 2 -H"Henmenst | collection.edu.ru MN.34,c.159
47 I[MpakTuueckas pabora Ne 3. "Permenne 3 http://school- M35
- HeJIeIs i .
SKCIEPUMEHTAJIBHBIX 3314 10 TeMe «MeTtauibi»" A collection.edu.ru
3agaHue no
48 KoHnTpoasHas padota No2 3 - Heymens A
TeTpaam
Hewmerannsl, nx nonoxxenue B [lepnoaudeckoii cucreme http://school-
49 xuMHueckux ementos JI. . Menneneesa u 4 - wenens | collection.edu.ru N.36,ynp.1-3,c.165
OCOOCHHOCTH CTPOCHHS aTOMOB
®u3nyecKue CBOMCTBAa HEMETAIOB. AJITOTPOINS http://school- 3
. afjaHve no
50 HEMETAaIUIOB (Ha IIpUMepe KUCIOpoa, cephl, hocdopa n 4 - genens | collection.edu.ru A
TeTpaam
yriepo/ia) paA
Amipens http://school-
51 Yriepoa u KpeMHHI collection.edu.ru n.37,ynp.1-3,c.165
1 - Henens
http://school-
52 A3BOT U ero CoeIMHCHUS 1 -uemens | collection.edu.ru Tabanua 18
http://school-
53 ®ocdop u ero coequHEHH 1- menens | collection.edu.ru Tabanua 18
http://school-
54 Kucnopon 2 -Hemens | collection.edu.ru Tabnuvua 19
55 Cepa u ee COeIMHCHHUSI. 2 - Henensa | http://school- Tabanua 19
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XUMHUYECKUE CBOMCTBA TAJIOTEHOB: (TOP U €ro

http://school-

56 3 -menens | collection.edu.ru Tabauua 20
COCTMHCHUS
http://school-
57 XVMHYECKUE CBOWCTBA TAJIOTEHOB: XJIOP U €r0 COCAMHCHHUS 3 -Hemens | collection.edu.ru Tabavua 18
3 http://school- 3amaHme no
58 Ypok-nipaktukym. CBoiicTBa HeMeTaIoB. TecTupoBanue 3 -Hemens | collection.edu.ru etpa
TeTpagun
5 ) http://school- 3aaakme no
59 [IpuMeHeHre BaKHEHIINX HEMETAUIOB M UX COSAMHCHUIN 4 - menmenst | collection.edu.ru
TeTpaau
Brruncienust mo ypaBHEHUSIM XUMHUYECKUX PEaKITUN 1 http:/ s_chool- 3apaHve no
60 . 4 - menenst | collection.edu.ru
TEPMOXHUMHUYCCKUE PACUETHI TeTpaau
Maii http://school-
61 OKcHpl HEMETAIOB collection.edu.ru M.38,ynp.1-6,c.179
1 - Hepens
http://school-
62 Kucnopoaconepskamiue KUCIOTHI 1 -wemens | collection.edu.ru MN.38,Tectbl
http://school-
63 OKucauTenbHbIE CBOMCTBA CEPHOM U a30THOM KUCIOT 2 - Hemena | collection.edu.ru M.39,ynp.1-3,c.183
http://school-
64 BoiopoHbie coemuHeHns HEeMETalIoB 2 -Henens | collection.edu.ru M.40,Tectbl
I'enetnyeckas cBs3b MEX Iy HEOPTraHUUYECKUMHU U http:/ s.chool— 3apaHue no
65 2 -uenens | collection.edu.ru
OpraHMYECKUMU BEIIECTBAMU TeTpaau
IMpaktrueckas padota Ne 4. «Perenue http://school-
66 3 - Henenst n.42

AKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme "Hemerans"»
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http://school-

O06o00muIeHre 1 cucTeMaTH3aIMsI 3HAHUH 110 TEMeE: - 3aaaHue no
67 1 3 -Henenst | collection.edu.ru
«Hemertamb» TeTpaau
68 KoHnTpomasHas paboTa mo reMam «MeTauibl» | 1 4 venens 3agaHue no
«Hemeranb» TeTpaam
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 10 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkuuroHepHoe obmiectBo «M31aTenbcTBo
«IIpocsemmenue»
* Xumus, 11 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiinoHepHoe o0mecTBo «M31aTrenpeTBo

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Meroauueckoe mocodue mo yueouuky Pynsurtuca I'. E.

IMHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru
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