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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHON MPOTPAMMBI CPEAHETO 001mero oOpa3oBaHUS
(®OIT COO), npencraBieHHbix B DeaepalibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roga» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OMPEACICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUSA»

XUMHAUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIMM JTaloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEeME XUMHUYECKOro o00pa3oBaHuA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyIbTYpPbl
YyeJoBeKa, a TaKKe DJKOJOTMYECKHW OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOy4Jaronmxcs Ha ypOBHE CpeHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XHUMUs», CONEPKAHUE M IOCTPOEHHUE KOTOPOTO OIPENEIIEHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJABl U B MaTepUAIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0mux 1efleld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ] B ()OPMUPOBAHUE PAIMOHATILHOI'O HAYYHOTO MBIIIJICHUS,
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B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
IPUPOJIbI U YeNOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUsI) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJHKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU M0 HEOPraHMYECKOW XUMHH (C BKIIIOUCHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpENETEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KiIacCU(UKAIIMOHHBIX MpPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YyYEHHbII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus

3



TEOPETUYECKHI MaTepuan U (HAKTOJIOTMUECKHE CBEACHHS O BEIIECTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHU4ecKas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIUMH H3TOro 3aKkoHa — OT
00o0mIaromiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpoTeKkaHusi naomnoyiHgercs B kypcax 10 u 11 kmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKamu, PacKpblBalOT €€ pPoJib B IMO3HABATEIBHOM M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMUU, TTOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCS B OONIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICIUBATh WH(POPMAIHIO U
NPUMEHATh € JUIA TIOTOJHEHWS 3HAHWHM, peIIeHUS WHTEUICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopmHpoBaHrEe y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHUS
bunocockux uAeH, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHMYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SIBICHUNA MYyTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETUUECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUHU B PELIEHUHU SKOJIOTMUECKUX Ipodiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIPEIeTICHUIO
COJlEp)KaHUSI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBaHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: peHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COZIePKATEIIbHON XapaKTePUCTUKHU IeJied HW3Y4eHHUs TpeaMeTa HampaBlieHuEM
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NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAyKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOAUYECKOW TOYKM 3pPEHUS TAKOM IOAXOJ K OIPEACIICHUIO LeJIeW HU3yd4eHUs
[IpeAMeETa SABJISICTCS BIIOJIHE OIIPaBIaHHBIM.

HEJIA U3YUEHUS YYEBHOI'O ITPEJIMETA «XUMUWUS»

CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEJIIMH H3Y4YCHHS IpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCA:

e (QopMupoBaHuME CHUCTEMBI XHMHYECKMX 3HAHUH KAk  BaKHEUIEH
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOWU
JeKaT KIIIoYeBble MOHATHS, (yHAaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHME $3blKa HAyKH, YCBOEHUE W TMOHMMAHHUE CYLUIHOCTH JOCTYIHBIX
0000111eHN MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHuE U pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOJAX IMO3HAHUS
BEUIECTB U XUMHUYECKUX pEaKIUi, HEOOXOAMMBIX i NpuoOpeTeHus
YMEHUU OPHCHTHPOBATHCS B MHPE BEIIECTB M XHMHYCCKHUX SIBICHHM,
MMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHMU U CIIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM  XUMHYECKOIO  HKCIHEPUMEHTAa, COOJIIOJICHUEM  MPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiay ¢ atum, conepxkaTenbHas XapaKTepUCTUKA LIeJiel U 3a/1a4 U3y4YeHUus
IpeaAMeTa B IPOrpaMMe 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeronHs B
NpernoJlaBaHui  XUMHH B OoJNbIlIeld  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPaKTUYECKOH KOMIIOHEHTE CcOjAep>KaHusg OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M MPUMEHEHHUS UX B PEAbHOW >KU3HU
JUTSL peIIeHUsT TPaAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

amanTanys 00yJaromuXxcsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;



dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
NeSITEIbHOCTH: PEUIeHUs MpoOiieM, MOMCKa, aHanu3a U o0paboTku MH(OpMaluy,
HEOOXOJUMBIX U1 TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BaXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe s OLEHKH C [O3ULUN
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPraHMU3M YEJIOBEKA U IPUPOAHYIO CPELY;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yJaromMXcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KM3HEHHBIMHU MTOTPEOHOCTSIMU, UCIIOIb30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(GopMupOBaHUE U pPa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUSI, HA0JII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YACTHOCTH, NpPU IUIAHUPOBAHWU U NPOBEIECHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTHYECKON
HAIpaBJIEHHOCTU XUMHUH, €€ BAXKHOM pPONM B PEHICHUU IJI00aNbHBIX MpoOiIeM
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUS SJHEPIrETUUECKUX PECYPCOB U
COXpaHEHUs] MPHUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0pPOBBIO, a TakKe NPHOOPETEHHS OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWW U1 NPHUHIATUS TIPAMOTHBIX PELICHUHA B
CUTYalLUsIX, CBA3aHHBIX ¢ XUMUYECKUMH SIBJIICHUSIMH.

MECTO YYEBHOI'O TIPEJIMETA «XUMUSI» B YYEBHOM IIVIAHE

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbIC
PEAMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHn4YecKol XUMHUM: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHMYeCcKUX BemecTB. [omojorus, HU30Mepus. XUMUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HAa3BAHMS
BKHEUIIUX MPEACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPALLCHHIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYIJIMBaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
pOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBa (peakiusi nojaumepusanuu). [lomydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpOCTEHIINHA MpeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYEHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiu rajoreHUpOBaHUSI U HUTPOBAHUS), MONyYEHUE U MpPUMEHEeHue. Toayon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIKUMHA K
pa3IMYHBIM KJIACCAM.



[IpuponHble HMCTOYHMKHM YIJIEBOAOPOAOB. IIpupoaHbli ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb U MPOAYKTHI €ro nepepaboTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaimme opranudeckue CoOeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue U XHWMUYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBIE crHpThI). JleiicTBue Ha
OopraHusM 4enoseka. [[puMenenne rmuuepuHa u STUIIEHTJIMKOJIS.

®deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, auneTanbACTHNI:  CTPOECHUE,
dusznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KA4ECTBEHHBIE PEAKLIMN ), IOJyUYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpeliebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIusl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenue xupos. buonornyeckas
OB KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMMHauyHBIM pacTBOpoM okcuaa cepedpa(l),




BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3blI), HaXOXKJIECHUE B MpPHPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepbl. CTpoeHHE Kpaxmania U
nenono3bl.  du3nueckue MW XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE 3TAaHOJA
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHEe Kpaxmana C HOJOM),
IIPOBEJICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHu4eckKue COeIMHEHHS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMoIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH —
MOJINMEPU3ALUS U TOJUKOHEHCALHSI.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIEHUE C 00pa3liaMH MPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TMOHATHMA, TaK U TOHSITHH, SBJISIOLIMUXCS CUCTEMHBIMHU ISl OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHAIM3, CHHTE3, KJIacCH(UKalUs, NepUOJUIHOCTb, HaOIIOIEHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: MaTepus, DSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3HUECKUE BETUYMHBI U €IUHHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHomnorus: MNHINEBbIE MPOIYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUIT 3IeMeHT. ATOoM. Sapo aroma, H30TONBI. OJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIAIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH u Ilepmoanyeckas cucTeMa XMMHYECKHAX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEpUOANYECKOTO 3akoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIINaM M TMEepUojam.
3HaYeHue MEepUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasI HETOJSIpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBIM W  JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[TonsiTue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BELIECTBA B pACTBOPE.
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Knaccudukanus HEOpPraHUYECKUX COECIMHEHUM. Homenknarypa
HEOPraHUYECKUX BELIECTB. [ €HETHYecKas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanuss  XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
XuMH4ecKkoro pasHosecus. [Ipunnnn Jle [lartense.

DnexTponutrdeckas nuccoruanys. CuibHbIC U clladbie 3JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTETFHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTMYECKUX PEHIETOK, HaOJoJIeHue U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU pEaAKLIN.

PacuétHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxenne HemetaiuioB B llepuomuueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETA/UIOB (TajOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramnel. 1lonoxenne meramnos B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O0mue ¢usndeckue cBoiicTBa MeTalioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiui, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

O6mue crocoObl moydeHus: MetauioB. [I[puMeHeHrne MeTaioB B OBITY U
TEXHUKE.
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
U3y4YeHUE KOJUIEKIMH «MeTayubl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3ajla4, HAOJIOJIEHWE U OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHUJIA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XuMus ¥ ’KU3Hb

Ponp xumum B oOecredueHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIIbHBIE
Marepuasnbl, KOHCTPYKLUHMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAIbHbBIC
yao0peHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOrO UCIIOIb30BaHUs MpPenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM oOOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIMX eCTECTBEHHO-HAYYHBIX TOHATHH, TaK U TOHATUN, SBJISIOMIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

@dusuka: MaTepus, SJHEPTUs, Macca, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOIl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
pecypchl.

TexHOMOorus: XMMHYECKAsT MPOMBIIUIEHHOCTb, METAJLUIYPIrus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpPUANIOB, CEIBCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBas
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IMPOMBIIIJICHHOCTD, (bapMaI_IeBTI/I‘-IeCKaH MNPOMBINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHUX MpCIapaTroB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaliOB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XMMHUHN HA BA30OBOM YPOBHE CPEJHETO OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIETo
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIONINE!

OCO3HaHHE OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4ME MOTUBAIMU K O0YUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU IE€JIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTalOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, NYXOBHO-HPABCTBEHHBIMH [IEHHOCTSMHU
U HaeajaMyd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMM U  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHsSD) OTPAKAIOT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOM JEATeITLHOCTH
OoOy4JaronMXxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Yy4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM U MOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSAMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbl 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOr0 OOpaleHusi C BeHleCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOM AECATEIBHOCTH,

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIHOJCH;

OCO3HAHUS TOCJEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;
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YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJbHOM TpaeKTOPHUU
oOpa3oBanus, Oyayuied mnpodeccun U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KM3HU Ha 3€MIIC;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
HPKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOITHON U COLMATILHOM CpEIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHrs BONPOCOB PAlMOHAIEHOTO MPUPOOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
IPUPOIHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUpE Kak O €IMHCTBE MPUPOJIbl U 4YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHHS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHU HOBOM 0a3bl MaTepUATbHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MPOoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUH YCIOBUI
YCHEUIHOTO TpyAa UM DKOJOTMYECKH KOMGMOPTHOM KHUZHM KaXKIOrOo UJICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON 1eATeIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
JEATEIIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpeameTHbIE pe3ynbTaThl OCBOCHHSI yU4eOHOTO TMpenMera «XUMHUs» Ha
YPOBHE CpeIHEro o01Iero 00pa3oBaHus BKIOYALOT:

3HaYuMble 1 (OPMUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIEA0BaHNE, HAOTIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHUE);

yYHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Osaaaenue YHUBEPCAJIbHbIMHA y4eOHBbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHSTHS JII OOBSICHEHUs OTJEIbHBIX (PAKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIIHI;
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yCTaHaBIWBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXIy H3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas ¢GopMyna, YpaBHEHHUE XUMHUYECKOU
peakuuu — MpH PEIIeHWH YYEOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
IPUMEHATHh HA3BaHHBIC MOJEIIbHBIC MPEICTABICHUS ISl BHISIBICHHUS XapaKTePHBIX
MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUECKUX PEaKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHMS THIOTE3BI 1O MPOBEPKE MPABUIILHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

BJA/JE€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIAOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000011IEHNS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKHX 3a/]ad, MPUMEHEHUIO0 pa3InyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWHGpopMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE MOcCoOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUAOB U (hopm
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaMK, HEOOXOJAMMOM [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);
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UCIIONb30BaTh HAy4YHBIA A3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
XMMHUYECKON HH(OpMAIME: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISJHOCTH.

OgBy1aieHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMHU 1eCTBUAMU:

3aJ1aBaTh BONPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOTa U/WIH
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3aauH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BBHIBOIBI
10 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS IO3ULIANA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBy1aieHHe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IpeaaraeMblii ajroput™ AEHCTBUM mpu
BBIMIOJJHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH IEATEIBHOCTH HAa OCHOBE CaMOAaHAIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEelIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BaJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
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Macca, MOJIAPHBIM O00BEM, YIJIEPOMHBIN CKeleT, (YHKIIMOHAIBHAS TPYIINA,
paaukan, U30oMepus, U30MEpbl, TOMOJIOTHUYECKUHN psAll, TOMOJIOTH, YTIJIEBOIOPO/IbI,
KHUCIIOPOJ U Aa30TCOJEpXkAIINe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTA M CUCTEMHOCTH XHUMHMYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEHUU U
0€30MacHOM WCITOIB30BAHWN BAXKHEHIITMX OPTaHWYECKUX BEMIECTB B OBITY M
MPAKTUYECKOM JEATEbHOCTU YETIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTAaHUYECKUX COEAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJ OPraHMYECKUX BEIIECTB JISI WLUIFOCTPALUA X
XUMHYECKOT0 ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJIC)KHOCTh H3yYEHHBIX
OpPTraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIaccy/Tpynne CcoeauHeHUN (YriaeBOJOPOJbl, KHUCIOPOJ ¢ a30TCOACpIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoir Homenkinatype (IUPAC), a Taxke NPHBOAUTH TPHUBHAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHos, (hopMaabieruj, areTaibIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHUH);

cOPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, alleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, aleTalIbICTH/l, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIYy HUMH ypPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;
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c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaklMy IO H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCT, YMEHHMHM BIIQJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W J1Ta0OpaTOPHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILIEHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NpPU HarpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MacCHOCTH TMIpU OOpallleHUH C
BEIIECTBAMU M JIA0OPATOPHBIM O0OpPYJIOBAaHHUEM, WPEACTABIATH PE3YJIbTaTh
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucCh YpaBHEHUM COOTBETCTBYIOIIMX
peakiuit u GopMyIHpPOBaTh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHOpMAIMIO, TOJY4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpeACTBa MacCOBOU
uHdopmaruu, MaTepHer u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJla  DKOJOTHYECKHU
1[€JI€CO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEITBHOCTH B IEJAX
COXPAaHEHHSI CBOETO 3[I0POBBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3MBI OMNPEAEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBpAICHUST HX BPEIHOIO BO3ACHCTBHS HA OpPraHu3M
YeJI0BEeKa;

JUIs O0Y4YaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIENBbIX W CJA0OBHISIIMX OOYYaloOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amucu XUMHYECKHUX

dbopmy.
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11 KIIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHMS Kypca «OOImas u HeopraHudeckas
XUMHS» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B TO3HAHUU SIBJICHUH
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl pEIIEHUS MTPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOITOJIAraloIIye MOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJIGHTHAs, MOHHAs, METANTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOJIUTHI, HEDIJICKTPOIUTHI,
AJICKTPOJIUTHYECKAST JTUCCOLIMALNSA, OKHUCIIUTEIb, BOCCTAHOBUTEJb, CKOPOCTh
XUMHUYECKOW pPeaklMi, XUMHYECKOE pPABHOBECHE), TEOPHH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKONU Aucconuanuu, nepuoguueckun 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
Py XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MacCHOM MCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBJISATH XapaKTepHbIC IPU3HAKUA IOHSATHH,
yCTaHaBJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE TOHSITUS MPU
OTNMCAaHUW HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAIICHUIA;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMHUYECKYH0 CHMBOJIUKY JIJIS
cocTaBiieHus (opMysaT BEIMIECTB M  ypaBHEHMM XUMHUYECKUX PEaKIIuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJACITBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblil Ta3, YIJIEKUCIbIA ra3, aMMHakK, TamiiéHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIEATh BaJIGHTHOCTh U CTETICHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAs, METAJUIMUECKas, BOJIOPO/IHAS) B COCIUHEHUSIX, THII
KPUCTAUTMYECKON pelEéTKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJspHas,
WOHHAs, METAJJTNYECKas), XapaKTep Cpejibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;
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c(OpMUPOBAHHOCTD YMEHHU yCTaHaBJIUBATh PUHALIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K OMNpPeAeNEHHOMY Kiaccy/rpymnme
COEJIMHEHUM (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCHJIbl, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEPHbIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenneneeBa u JeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumudeckux snemMeHToB JI. M. MenueneeBa, WCIONB3ysd NOHATHA «S-, P-, O-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAMHEHUU
1o nepuoaaM u rpynnam llepuonnueckon cucrempel XUMHUYECKHX 351eMeHTOB /1. U.
Menpaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMMCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINAN;

c(OPMUPOBAHHOCTh YMEHHS KIACCU(PUIHUPOBATH XUMHUYECKHE PEAKUUU IO
pPa3IMYHBIM IMpHU3HAKaM (YUCIY U COCTaBy pEarupyrolidx BELIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKHUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peakiiy, yYaCTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUW COCTABJISATh YPaBHEHUSA DPEAKUUN pPA3THUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHUA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMy OT PA3IMYHBIX (PAKTOPOB; XapAKTEepP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuu Jle larense);

cOpPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IPOLECCHI,
JekKale B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHUS CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHSTUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILEHUH Ta30B
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IPY XUMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

chOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOM U J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIOJHATh XWMHYCCKHM
DKCIIEPUMEHT (pa3JoKEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeabl PpPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HAa CKOPOCTh XMMHUYECKOW PEAKITUH,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIC peakluu Ha cynbdar-, kapOOHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
temam «Metaiub» U «HeMeTtaisib»y) B COOTBETCTBHM C MMPABUIAMH TEXHHKHU
0€30MacHOCTH MPU OOPAIlEHUH C BEHIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMyIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMYyK0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaIu, HTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  AKOJOTHYECKHU
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3IEUCTBUS HA )KUBBIE OPTaHU3MBI ONPEICTIEHHBIX BEIIECTB, TIOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
MpEAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CHENBIX W CHAa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsg ns 3anmucn XMMUYECKHX

bopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenqmeT opranmdeckor XxuMun. Teopus
1.1 CTp OCHUSI 0p TaHUYECKUX COE, I/IHeHI/I;I) A 3 bubmorexa LIOK
' p p A ) https://lesson.edu.ru/04/10
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 IIpenenpHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorexa HOK
' pedl yr AOPOA https://lesson.edu.ru/04/10
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 1 bubmmoteka IIOK
' QJIKaINEHBI, AJTKUHBI https://lesson.edu.ru/04/10
bu6mmoteka Ilox
2.3 Apomatndeckue €BOJIOPO 2
POMATHHACCIHE YIIICBOOPO/IbI https://lesson.edu.ru/04/10
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://lesson.edu.ru/04/10
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3 bubmmorexa LIOK

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

3.9 Anbneruasl. KapO0oHOBBIE KHCIIOTHI. 7 bubmmoreka [JOK
' CnoxHsie 3hupbl https://lesson.edu.ru/04/10
bubnunorexa LIOK
33 YTIeBOMEI 3 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
bubnunoreka LIOK
4.1 A A .b
MIHBL AMIHOKHCIOTHL. HEIIH 3 https://lesson.edu.ru/04/10
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bubnunoreka LIOK
5.1 [Tnactmaccer. Kayuyku. Boigokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKUX 3 bubnmorexa LHOK
' P https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4 bubnuoreka [IOK
' BEILIECTB https://lesson.edu.ru/04/11
bubmuorexa [JOK
1.3 X 6 1 1
HMHACCKHE peaiiii https://lesson.edu.ru/04/11
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 M 6 1
TRt https://lesson.edu.ru/04/11
bu6mmoreka [IOK
2.2 H 9 1 1
CMETAILIH https://lesson.edu.ru/04/11
53 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX 9 bubnmoreka [JOK
' BEILECTB https://lesson.edu.ru/04/11
Hroro no pazneny 17
Pa3nen 3. XumMus u ;Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 bubmuoreka [JOK
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https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero padoThI padoTshI
1 [Ipeamer opranM4ecKo XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenniit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOXKEHHUS
[IpencraBienue o K1accuPpUKAUN
3 opranuyeckux BeuiectB. Homenknartypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTMUYECKUH PSJL
5 Meran u 3TaH — npocTenire 1
MIPEICTaBUTENN aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOMCTBA 1
5 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1
IIPEICTAaBUTENN AJTIKEHOB
3 [IpakTuueckas padora Ne 1. «Ilonyyenue 1 1
STUJIEHA U U3YYEHHE €0 CBOWCTBY
9 Ankanuensl. byraauen-1,3 u 1

MeTunoyranuen-1,3. [onyuenue
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHEBIL: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH — 1
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUYECKOM 1
peakuuu

12 ApeHbl: 6eH301 ¥ TOTYOJ. TOKCHIHOCTh 1
apeHoB

13 ['enernueckas cBs3b YIi€BOJ0POIOB, 1
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC 1
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoIHBIE UICTOYHUKH YIIJIEBOJIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE 1
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery 1
«YTIeBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI: 1
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUIEHTITUKOIb U 1
TIIUIEPUH

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE U 1
XUMHUYECKHE CBOICTBA, MPUMEHEHHE

20 Anbnerunsl: GopMaibIeTUua U 1

alcTaabACTua. AI_ICTOH
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OHOOCHOBHBIE TIPEIeNbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs U YKCYCHasI 1

99 [Tpaktuyeckas padora Ne 2. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEACTABUTENM BBICIIUX KapOOHOBBIX 1
KHCIIOT

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX 1
KHCIIOT, UX MOIOIIIee JeiicTBHe
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIIOKHBIX 1
3¢upoB

26 XKupsl: runponan3, NnpuMeHeHue, 1
OMoJI0rHYecKast pojib )KUPOB
VYraeBojpsl: cOCTaB, KiIaccuduKanus.

27 Bakneiimme nmpencTaBuTeNn: TIIIOK034, 1
¢bpyxTO3a, caxaposa

28 Kpaxmai u nesutono3a Kak mpupoIHbIe 1
TIOJTUMEPHI
KontponbHas paboTa mo pazaery

29 «Kucnopoacoaepxarine opraHuIeCKHue 1
COCTMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH 1
AMWHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpTaHUYeCKHE COSTUHEHHS, UX 1

OHOJIOTHYECKOE 3HAUCHHE. Ilentuapl
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benku kak npupoaHsie

32 BBICOKOMOJIEKYJIIPHBIE COCMHEHUS 1
OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX COCTUHCHHIA.

33 OCHOBHBIE METOJIbI CHHTE3a 1
BBICOKOMOJICKYJISIPHBIX COCTUHCHHU.
[TnacTMacchl, Kay4qyKH, BOJIOKHA.

34 I'onoBast KOHTpOIBHAS paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUHU IEMEHT. ATOM. DIEKTPOHHAs
KOH(UTypalys aToMOB

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

[lepuonnueckuii 3akoH u Ilepuoauueckas
cucTeMa XUMMUYECKux anemeHToB [I. U.
MenieneeBa, X CBS3b C COBPEMEHHOM
TEOPUEHN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEePUONYECKOTO 3aKOHA U CHCTEMBI
xumMuuyeckux anemenToB .M. Meneneena B
pPa3BUTHUH HAYKH

CTpOGHI/IC BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXAaHU3MBI O6paSOBaHI/I$I
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETHLHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYeCKuX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
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KJIaCCOB

Knaccugukanus XuMHuecKux peakluuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU TIPH
XUMHYECKHUX PEAKLMIX

10

11

Ckopoctb peakiuu. O6paTuMble peaKkiuu.
XHUMHUYECKOE PABHOBECHE

[IpaxTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIIN»

DnexTponuTryeckas auccoruarnus. [lonstue
0 BoJIOpoIHOM mokazarene (PH) pactopa.
Peaxiiuu nonnoro oomena. I'mupoinus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIIECTB

12

13

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKknuuu.

[TonsiTHe 00 AMEKTPOIH3€E PACIIaBOB U
pacTBOPOB COJIEH

Kontponbnas paboTta mo pazaeny
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertainnsl, ux nonoxkenue B [lepuoamueckoit
CHUCTEME XUMUYECKUX dneMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJII0B

15

16

CniaBbl METaIOB. DIEKTPOXUMUYECKUN P
HaIpsHKEHNH METaJUIOB

XUMHUYEeCKHEe CBOMCTBA BAXKHECHIIINX METAJIJIOB
(HaTpuii, Kanuii, KaJIbLIUA, MarHUM,
ATIOMHUHMI) U UX COETUHEHHM
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17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHCHUI

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHUN

19

[IpakTrueckas padota Ne 2. "Pemienue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Metamisn»"

20

21

22

23

Hemeraimiel, ux monoxeHue B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
snemenTtoB /1. 1. MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS ATOMOB

®u3nyeckue CBOMCTBA HEMETAJIIOB.
ANIOTpONHs HEMETAIIOB (HA IPUMEPE
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCIUHCHUI

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COE€TMHEHUH

24

25

XHUMUYECKUE CBOKCTBA yIiIepoa, KPEMHUS U
HUX COeIUHEHUN

[IprumeHeHne BaXKHEUIINX HEMETAJIOB U UX
COE€TMHEHUH

26

27

O0o001eHrEe U CHCTEMATH3aLNs 3HAHUH 110
teme «Hemerannsy». Berancnenus mo
YpaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXUMHUYCCKHE PACUETHI
IIpakTuyeckas padora Ne 3. «Pemenune
IKCIIEPUMEHTAIBHBIX 337124 110 TeMe
"Hemertamnsr'"»

28

KOHTpOHLHaﬂ pa60Ta o TeMaM «MeTaiabs) U
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«Hemertamie

HeOpraHI/I‘IeCKI/IC 1 OpraHUYCCKHUE KHUCIOTHI.

29 Heopranmueckue u opraHn4eckue OCHOBAHUS .
AMpoTepHbIC HEOPraHUYECKHE U

30 OpraHM4eckue coeJuHeHus. | eHeTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponb xuMum B o0ecriedeHIH 3KOIOTUYECKOH,

31 JHEPreTHYECKOHN U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTUHU MEIUIMHEI
[IpencraBienust 06 OOIMIMX HAYYHBIX

32 MIPUHLIMIIAX TPOMBILIUIEHHOTO MOTY4YEHUS 1
BO)KHEHIIINX BEIIECTB

33 YetoBek B MUpe BEUIECTB U MAaTEPUAIIOB. 1
X¥UMHS ¥ 3J0POBBE YETIOBEKA.

34 I'omoBas KOHTpoOsIbHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
o Xwumus, 10 xmacc/ I'abpuensia O.C., OOmecTBo ¢ OrpaHnYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AKIIOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemnicHne»
o Xumus, 11 xnacc/ I'abpuensn O.C., OG1IecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AKIIOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemnicHne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
e Xwnmus.10-11 kimacc.  bas3oBblii  ypoBeHb:  yueOHHK

JJIsL

obmeobpasoBarenbubix yupexaenunii /O.C.I'abpuensa. -M.: Jlpoda,

2013

e Xumusa. 10-11 xnacc. IIpodunbHbli ypOBEeHB: YUYEOHHUK JId

obmeoopazoBarenbHbix  yupexaeHuid /  O.C. T'aOpuensiH,
Mackaes u ap.— M.: Jlpoda, 2009.

@ H.

Opranuyeckass XuMus B TeCTax, 3aJadax, ynpaxHeHusx. 10 ki —
IMa6puensa O.C., Octpoymos WU.I"., M.: JIpoda 2003-2005.

Tectet mo xumuu: 10-# ki1.: k yueObnuky O.C.I'abpuensHa u p.
«Xumus. 10 kmace» / M.A.Pg6os, P.B.JIuasko, E.}O.Hesckas. — M.:
«Ox3amMeny», 2006. — 158 c.

3amauHuK no xumuu A ydamuxcs 10 kinacca 061eo0opa3zoBaTeIbHBIX
yupexaenuil: [lpodunsueiii yposens, Kysnenosa H.E., JIEBkun A.H.-

M.: Benrtana-I"pad, 2007

e Marepuanst g noarotoBkm k  EID: EI'D  2011. Xumwus.

Tematuueckue TpeHupoBouHsle 3amanus / W.A.Cokonosa.
Okcmo, 2011.

-M.:

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bu6mmoreka IJOK
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
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