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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOmero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrpPaMMBbl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TnoNOXeHu «Crtparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparuu Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCITUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIoBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0pa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CPEJIHETr0 00IIero oOpa3oBaHUs CPeCTBAMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
nmporpaMme N0 XUMHU C Y4ETOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX wefaed W MPUHLUIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU HAa OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH HEISIMU W NPUHUUIIAMU CPEOHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHONO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAODKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOIIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBIJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMuUpoBaHa B IMporpamMme MO XHMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCTaBICHU O CTpoeHuHu BemlecTB. CBeAeHHMs 00 H3ydaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOoM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
TEOPETUUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIHSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIHUBATH HMH(OPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCA MHPOBO33PEHYECKONW OCHOBBI IS TOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEUYM MEXIy HOBbIMH (PaKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHMYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4JaronmMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHbIX JACHCTBUH, HUMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a H
00paboTku MH(pOpMaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS ONbITa MTPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIepKaTEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K ONPEACICHHUIO LIENEHd W3y4YEeHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IICJISIMH W3YYCHHUS TMpEaMeETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIIOYEBBIC TOHATHUS, (YyHIAMEHTAIbHBIEC 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMAMMBIX Il MPUOOpETEHUS
YMECHHI OpPHUEHTHUPOBATHCS B MHPE BEIISCTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IeJIed U 3a/lay U3yYeHUs
peaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJIEp’KaHUus OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alluy, BJIQJICIOIIET0 HE
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCABHOU >KH3HU
JUTSL pEIIeHUS TTPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]a4H, KaK:

amanTanus 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEPCATbHOEC 3HAYEHWE IS Pa3JU4YHBIX BHJIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOMMMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUU XWUMHH, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSAMHU, UCIIOJI30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONIb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHmyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMKA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TepMUYECKUU, KATaUTUYECKU), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
O3HAKOMJIEHME C O0Opa3laMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
rajJjloreHOBOJIOPOJIaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAsi PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBAETHJA, AalETAIBIETHA:  CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupos. buomornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBUE Kpaxmanga C HOJOM),
IIPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMHCAHUE IEMOHCTPALIMOHHBIX OMBITOB: A€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHSAS MOJIEKYJIs pHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJUKOHIEHCAIUS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HaOII0ICHNUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHepabl, TOPHBIE MOPO/bI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOUN TEOpHEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEpUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa30BaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTopHbelil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHHUN. Homenknarypa
HEOPraHWYECKHX BEIIECTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHYEeCKOe paBHOBecHe. DakTopbl, BIMSAIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [lartense.

DnekTposauTuueckas nuccounanus. CuibHbIe U caadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuoanueckas cucremMa xumuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HUCIOJIB30BAHUEM IMOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckorr  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMEpe
KHUCJIOpOo/a, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COEUHEHUMN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALLICHUIL:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATHUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus ¥ 3J0pOBbE YEJIIOBEKA: IpaBHWJia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpPraHU4ecKorM XuMHUM B 11 Kilacce oCyIIeCTBIISIETCSl Yepe3 MCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAECIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpWsl, aHalu3, CHHTE3, KiIacCH(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BETUYMHBI U CIMHHIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYecKasi MPOMBIIIIIEHHOCTh, METAJLUIYPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBEI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBimuBaeT TpeOOBaHUA K PeE3yJibTaTaM OCBOCHUS
oOyyYaromuMHuCs TporpaMM CpeaHero ooOiero oopa3oBaHusi (JIMYHOCTHBIM,
METalpeAMETHBIM W TOpeIMETHbIM). HaydHo-MeToauyeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XUMHsS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYaIOIIUMHUCSI POCCUHUCKONW TPAKIAHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM4K1E MOTUBAIIMK K O0YyUECHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU



U HaeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHATHIMA B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS TIpeaMeTa «XUMUS» OTPakaroT
c(OPMHPOBAHHOCTh OIBITA IMO3HABATEILHOW MW TIPAKTHYECKOW NEATEIBHOCTH
OOyJaroIIMXcs M0 peaju3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEJIbHBIX 3aJlay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W NPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY H
apTyYMEHTBI JPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITEIHBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBOKCHHS K IIPOILIECCY TBOPYECTBA B OO0JIACTH TEOPHUHU M IMPAKTUUYECKOTO
MPUMEHEHUSI XUMHHM, OCO3HAHMSI TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh pPE3yjbTar
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCIEIYIOEM
aHanu3e UH(POpMaIMU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SIBICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTHM OIIEGHUBATh CBOE TMOBEJACHUE M TMOCTYINKH CBOMX TOBApHIIEH ¢
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:



NOHMMAaHUSA [EHHOCTEH 370poBOro U 0Oe3omacHOro oOpas3a JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMUYECKOMY U
MICUXUYECKOMY 370POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BelleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JIEATEILHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKOU
NEeATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW  JAPYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3a/ad
COI[MAJILHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3Yy4YEeHUIO Mpodeccuil pa3muyHOro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXEHUS K TPYNY, JIOISIM TpyJa U pe3yibTaTaM TPyAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1eJIeCOOOPA3HOT0 OTHOIIEHUSI K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KM3HHU HA 3EMIIE;

MOHMMAHUST TJIOOAJTHLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIOI30BAHNUS;

AKTUBHOTO HEMPUATUS JCHUCTBUM, NPUHOCIIIUX BpEI OKPYKaAIOUIEH
MPUPOIHON Cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArOMpPUSITHBIE IKOJOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIATD UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATEeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
GbopMHUpPOBaHUN PALMOHAIBLHOTO HAYYHOT'O MBIINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCTaBlIeHus] 00 OKpPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbl U YETOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
PUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM JJII  COBPEMEHHOM
UUMBUIIM3AlMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO37laHMHU HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpHI, PEHICHUU TI00ATBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHUMAaHHs CYIIHOCTH METO/OB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydyaeMble 3HAHUA Ui aHAINM3a U OOBSICHEHHsI SBIICHUH OKPY’KaOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3AKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M HUMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYEeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS IS
pelIeHus mpo0JieM B peasibHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JeSITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUSI YUEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HAUUMbIE  JUIS bopMHUpOBaHUS ~ MHPOBO33PECHHUSI oOydJaromxcs
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cheuuduKy METOJIOB IO3HAHUS,
HCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, HayYHbId (akKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);



yHHUBEpCaJbHble y4eOHbIC NEWUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JEWCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIE PE3yAbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NefCTBUSIMM:

1) 0a3oBbIe JIOrHYeCcKHe TeCTBUS:

CaMOCTOATENLHO  (QOpMYJIMpPOBAaTH W aKTyallU3UpOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpEeNeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XApAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KIAacCU(PUKAIMKU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENBbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMyIMpPOBATH MENN U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OPMYyIHpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOZOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyIMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIENOBAaTENbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
IOUCKY METOJOB PpELICHUS NPAaKTUYECKUX 3a4ad, MPUMEHEHUIO pPa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOIYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHUs, CIpPaBOYHBIE IOCOOus,
pecypcbl MIHTEpHETa), aHaIu3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (opM
IIPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIPOTUBOPEUYHBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4E€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCcTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMeTHble ((usuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaIJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOIl TEMbI B XOJI€ AUAJIOTa W/UIN
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYyJIHpPOBaThb CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C MpEe3eHTAlMell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKOH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIUpOBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIbHYIO
NEeATEIbHOCTh, ONpenessis €€ Lead M 3aJauyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMplii  aJrOPUTM JAECUCTBUHA IIpU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ad, BbIOMpaTh Hauboiee
3¢ (GEeKTUBHBIN CHOCOO HMX pEIIeHUs ¢ Y4ETOM TMOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXaror:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBICHUI
npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAlOINE TMOHATHS (XMUMHUYECKUW DJIEMEHT, aTOM, OJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBSI3b, CTPYKTypHasi ¢dopmyisa (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpPOJHbIM CcKeneT, (yHKIHOHANbHAs Tpymna,
paguKall, U30MepHsi, U30MEPhI, TOMOJIOTHYECKUIN PSAJ, TOMOJIOTH, YIJI€BOAOPOIBbI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0oH COXpaHEHHS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYEeHUU U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEHIECTB B OBITY U
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

chOpMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OPraHMYE€CKUX COCTMHEHUH;



c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIA MOJIEKYJI OPraHMYEeCKUX BEIIECTB JUIsl WILTIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne coequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAECpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaThb KM Ha3BaHUS II0
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWICHTJINKOb, TIHIECPUH, (eHOoN, (HOopMaNbICTH I, aleTaIbICTHI, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCJIO0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BHUJBl XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATHh I[OJOKEHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, OeH30JI, METaHOJ, ATaHOJ, STHUJICHIJIUKOJIb,
TIIAIEePUH, (EHOJI, aleTalbJerua, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMM YpPaBHEHHUSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsid (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIIECTB UJIU MIPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBICHHUN (HAOII0IeHNEe, N3MEPEHNE, SKCIICPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CHUTyalMsX, CBS3aHHBIX C BEIIECTBAMHM M HX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyZol M J1abOpaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe IpaBuia OOpaIlEHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBINOJHATH XUMHUYECKUH
HKCIEPUMEHT (TPEBpallleHNs] OPraHUYECKHUX BEIIECTB IIPU HATPEBAHUM, MTOJIyYECHUE
STWIEHA WM W3YyYEHHE €ro CBOMCTB, KAUECTBCHHBIC PEAKIMH OPraHHYECKHUX
BELIECTB, JEHATypalus OEJKOB NpHU HArpeBaHUM, LBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBHMHM C TIpaBHJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHUYECKOTO HKCIEPUMEHTa B (OpME 3alHUCHU YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

COPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  DKOJOTUYECKHU
1EeJIeCO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKHX
BellecTB, MoHUMasl cMblca nokazarens 1K, nmosicHsaTh Ha mpumepax crocoObl
YMEHBUIEHUS W TNPEIOTBPAIICHHUS] HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
IPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPaXaroT:

c(hOPMHUPOBAHHOCTh  NPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUs TPAKTUYECKUX 3a/1a4



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKUN AJIEMEHT, aToM, M30Tom, s-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOJOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TUAMBl XUMHUYECKUX  PEAKLUHM, PpacTBOp, DJIEKTPOJHUTBL,  HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] JAUCCOIMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
INEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCMOJIb30BAHUM BAKHEUIINX HEOPTaHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c()OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIA ra3, aMMHakK, raméHas
U3BECTh, HETaIlEHAsl U3BECTh, MUTHEBAS CO/A, UPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUAX Pa3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBaJ€HTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJIHASI) B COCTMHEHUSAX, TUTI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEllecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEJIMHEHUN (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOANIEcKoro 3akoHa [l.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;



c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHpaeneeBa, MCHONb3ysd MOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHW, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U MX COCIUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. H.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IM4HBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'C€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KIaCCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO
Pa3IMYHBIM IpU3HAKaM (YUCIY M COCTaBy pEarupyrollidx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKklny, yYaCTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS DPEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAIEHHBIE YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

C()OPMUPOBAHHOCTh YMEHMH  PACKpPbIBATh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peaxkuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeITHero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JIekKale B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTHI, aMMHaKa, a
TaK)Xe€ CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOLIMX HAyYHBIX MPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XMMHYECKUX PEAKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHUN COONIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKOMN
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXKe IMpaBuiia oOpalleHus C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKUHSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XMUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivy,
peakuuu MOHHOro OOMEHa, KaueCTBEHHbBIC peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU/-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAJIBHBIX 3a]ad I0
teMaM «Metaiey u «Hemeramibny) B COOTBETCTBHUHM C MpPaBHIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYAOBaHUEM,
IOpPEJCTaBISATh PE3YyJIbTaTbl XUMHUYECKOIO OSKCIEpUMEHTa B QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOLMX PEAKIUI U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMyK0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOMU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

C()OPMUPOBAHHOCTh ~ YMEHHUW  COONIOATh  MpaBWiIa  DKOJOTUYECKU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JE€ATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OIIACHOCTbH BO3/CHCTBUS HA JKMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEIIECTB, TOHUMAs
cvpicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJI0BEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins ns 3anucu XMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /it Konrtpoannbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUN A. 3 https://lesson.edu.ru/
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 IIpenenbuble yriaeBogOpOAbI — aaKaHbI 2
HenpenenbHble yriieBOAOPOIbI: aJIKEHBI,
2.2 pel r AOPOA 6 1 https://lesson.edu.ru/
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3
) ux rnepepaboTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xanue oprannyecKue coenHeHust
3.1 Cnuprel. ®enon 3
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTiA P 7 1 https://lesson.edu.ru/
CrnoxHble 3¢upbl
3.3 VrieBoanl 3




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHus
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3 ‘
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2 ‘ https://lesson.edu.ru/
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XUMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merannbl 6 1 https://lesson.edu.ru/
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
) BEIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 https://lesson.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB 3 b
JIEKTPOHHBIE U (pPOBbIE
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue P P
Bceero o0pa3oBaTesibHbIE pecypcChl
padoThI padoThI
| [IpenmeTt opranuueckoil XuMuu, e€ | https://lesson.edu.ru/lesson/a9f3d191-
BO3HUKHOBEHUE, PA3BUTHUE U 3HAUCHUE Sele-4e24-ac02-efb16fa49f6a
[IpencraBnenue o knaccuukanum
) OpraHM4ecKux Beuects. Homenkiarypa 1 https://lesson.edu.ru/lesson/c935a58c-
(cucremaTu4ecKas) ¥ TPUBUAIbHBIC ab0e-4¢59-9dcf-20517ae4b52e
Ha3BaHUS OPTAaHUYECKUX BEIIECTB
3 AJIKaHBI: COCTaB M CTPOCHHUE, | https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKHUU P ec23-473c-b3d7-ed82fcaddd02
4 AJIKEHEL COCTAR 1 CTDOCHIE. CBOHCTEA 1 https://lesson.edu.ru/lesson/403817 le-
. ' P ’ 4158-4bd1-ae98-18dc1cfb9399
5 OTuUieH U NPONWIEH — NpOCTeMIne 1 https://lesson.edu.ru/lesson/05ab5925-
MPEACTABUTENH aJIKEHOB ba8e-499¢-840b-70bSe8db71ae
6 MeraH u 3TaH — NpocCTeuIIe | https://lesson.edu.ru/lesson/4da31505-
MPEACTABUTEINIHN AJIKAHOB 652d-4916-9e7c-56e88b39bb24
Teopust cTpoeHUs OPraHUuYECKUX
7 coemtienmii A. M. BYLIeposa. e& 1 https://lesson.edu.ru/lesson/c935a58c-
A VL DYTICpOBd, ab0e-4¢59-9dcf-20517ae4b52e
OCHOBHBIE TIOJIOKEHUS
g [TpakTuyeckas padora Ne 1. «ITomyuenue | | https://lesson.edu.ru/lesson/53¢cd2379-
JTUJICHA U U3YYEHUE €0 CBOUCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u
https://lesson.edu.ru/lesson/6df23393-
9 MetunOyraauen-1,3. [lonydyenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI

6108-4b9f-ae01-a983b95b854a




AJNKHUHBIL: cOCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

https://lesson.edu.ru/lesson/05¢9a929-

1
0 AneTriieH — MpOoCTEHIIHI 6741-4d7¢-84b5-009292468356
MPEACTABUTEIb ATKUHOB
1 Brruuciienus mo ypaBHEHHIO XUMHUYECKON https://lesson.edu.ru/lesson/7dada027-
peakuu 8448-418f-b416-fbaledd4ab6d
12 Apensl: 6eH301 1 TOITY0. TOKCHYHOCTD https://lesson.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9feef4
13 ['eHernueckas CBs3b yrieBOIOPOJIOB, https://lesson.edu.ru/lesson/6¢919641-
NpUHAJIEe)KANUX K pa3IMYHbIM KjlaccaM 7956-4130-b1fd-c7e71db395d7
[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:
14 . pH po HHHﬁ a3 1 Lo Z;e HegTzHile https://lesson.edu.ru/lesson/99557aSe-
PHPOA YT 2221-43¢0-97b8-983de535¢44d
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
15 - pH P ﬂHLIﬁ a3 1 Lo }}I,; . E)TI;HHH https://lesson.edu.ru/lesson/99557aSe-
PHPOA 3 11 TOUYTHBIE e © 2221-43¢0-97b8-983de535¢44d
ra3el, He()Th U MPOAYKTHI € mepepadboTKu
16 Kontponbnas paboTa mo pazaery https://lesson.edu.ru/lesson/6abf1680-
«YTII€BOIOPOABD) 4eb5-4612-8ea5-44d63cccf518
17 IIpenenbHble ONTHOATOMHBIE CIIUPTHI: https://lesson.edu.ru/lesson/5439c18b-
METaHOJI U 3TaHOJI. BoiopoaHas cBs3b 7440-4b6f-bf84-c04fad71694f
13 MHOroaToMHbI€ CIIUPTHL: ITUICHITIUKOIb https://lesson.edu.ru/lesson/461aa9c8-
U TIIMLEPUH c0ef-4827-a8e5-d12a0bedc826
19 @DeHOoJI: CTPOCHHE MOJIEKYIIbI, (PU3NYECKUE https://lesson.edu.ru/lesson/649883b8-
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE 7c5£-4f16-896e-10a2278b08f 1
20 Anbrerusl: GopMabIeTUa U https://lesson.edu.ru/lesson/8664b319-
areTaabJaeTuI. ANeTOH 0ba3-4945-b076-cb7ae5858b90
71 OAHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBBIC https://lesson.edu.ru/lesson/b4feaa04-

KHCJIOTBI: MypaBbUHAA U YKCYCHAs

3438-4b57-a3ec-ba0f9fe63c0d




[IpakTrueckas padota Ne 2. «CBoiicTBa

https://lesson.edu.ru/lesson/9834d408-

22
pacTBOpa YKCYCHOM KHUCIIOTBI» 386d-444a-8de3-7efba8b98cdb
CteapuHOBas U OJICMHOBAsI KUCJIOThI, KaK
23 Y u— https://lesson.edu.ru/lesson/71ac43{2-
pedl p 20d4-4945-a0eb-1e59cd54d9f
KHCIIOT
24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-
KHCJIOT, NX MOIOIIee JIeHiCTBIE a0d4-4945-a0eb-1e59¢d5f4dof
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
75 T A — https://lesson.edu.ru/lesson/71ac43f2-
p JIOT. L HAPOIHS ¢t 20d4-4945-a0eb-1e59¢cd5f4dof
3¢upoB
26 Kupbl: rusiposins, npuMeHEeHue, https://lesson.edu.ru/lesson/71ac43f2-
OuooruuecKas poib )KUPOB a0d4-4945-a0eb-1e59cd5f4dof
VYTieBopsl: COCTaB, KiIaccuuKanus.
27 Baskieiiimie o TABHTEIL: LIOKOS https://lesson.edu.ru/lesson/709ce4 3a-
CHIITHE MPEACTABITEI: TI0K034, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
73 Kpaxman u nemnrono3a Kak NpupoaHbIe https://lesson.edu.ru/lesson/690fbb76-
IIOJINMEPHI f94a-4f77-bbbe-3d3ac748{716
KonTponbHas pabota no pazaeny
29 CKHCTODOICONEDKALIIE OPTAHHTCCKIC https://lesson.edu.ru/lesson/66a7bd94-
POACOAEPHAIIHE Op 2bc5-decT-bTcT-f£893919d25a
COCTUHEHU I
30 N —— https://lesson.edu.ru/lesson/0c608a59-
- Mot T 4c69-4481-839¢-9205£201b73¢
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
31 ODFAHIICCKIE COOMIHOHIA. 1X https://lesson.edu.ru/lesson/c22£3d7-
P A i 43d1-4873-ace0-78eca6009628
ouoornyeckoe 3HaueHue. [lenTuanl
3 benku kak npupoHbIE https://lesson.edu.ru/lesson/c2f2f3d7-
BBICOKOMOJIEKYJIIPHBIE COSTMHEHUS 43d1-4873-ace0-78eca6009628
33 OCHOBHBIE TTIOHITHS XUMUH https://lesson.edu.ru/lesson/45b81dac-




BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN acba-440e-99¢e3-14c3ba78050a

OCHOBHBIE METOJIHI CHHTE3A
https://lesson.edu.ru/lesson/1600e4a4-

d259-4ba9-9632-994faedce366

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTMacchl, kKaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
| XUMUYECKUH AJIEMEHT. ATOM. | https://lesson.edu.ru/lesson/20b1df2e-
DJeKTpOHHAs! KOH(DUTYpaLUsi aTOMOB 6¢ce4-435b-b6dc-5155d30a45fa
Ilepnonnueckuit 3akoH u Ilepnonnueckas
) cUcTeMa XMMHUYECKuX anemMeHToB [[. 1. | https://lesson.edu.ru/lesson/e7d48881-
MeHeneeBa, uX CBsI3b C COBPEMEHHOM 055d-49da-a49¢-7375¢3d033e9
TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XMMHYECKHX 3JIEMEHTOB U UX COCIMHEHUN
3 10 TpyHnam U rnepuojam. 3HaueHue 1 https://lesson.edu.ru/lesson/e7d48881-
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI 055d-49da-a49¢c-7375¢3d033e9
XUMHYECKUX 3neMeHTOoB .M. MeHneneeBra
B Pa3BUTUU HAyKU
CrtpoeHue BemiecTBa. XuMHUUYECKast CBSI3b,
4 o8 BIILL: MEXAHIEMEL O6DASORBAMILS 1 https://lesson.edu.ru/lesson/2859ec02-
AL . p 8ecd-4cd8-8531-edad962608fb
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b
BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
5 Crenienn okucieHns. Bemecrsa 1 https://lesson.edu.ru/lesson/12bfc348-
MOJIEKYJIAPHOTO ¥ HEMOJIEKYIIIPHOT'O 007f-4796-bcda-180fc6b720fe
CTPOCHUSA
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
6 VICTHHHBIE 1 KOILIOMIHLLE DACTEODEL 1 https://lesson.edu.ru/lesson/8ae38be6-
JITON p PBIL. e06f-4fae-9729-69903109f968
MaccoBas 10151 BEIlIeCTBa B pacTBOPE
7 Krnaccudukanus 1 HOMEHKIATypa 1 https://lesson.edu.ru/lesson/75637222-




HCOPraHN4YCCKUX COCI[PIH@HPIfI.
I'eneTnueckas CBA3b HCOPTraHNUYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIACCOB

Kiaccudukanms XuMuaeckux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XHUMUH.

d397-4bla-810a-cc7bca9e8alc

https://lesson.edu.ru/lesson/75637222-

0COOCHHOCTH CTpOCHHUs aTOMOB. O01He
¢bu3ryueckre CBOMCTBAa METAJLIOB

8 3aKOH COXpaHEHHUs MACCHI BELIECTB; 3aKOH 4397-4b1a-810a-ccTbcaOe8alc
COXpaHEHUs U MIPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

9 Ckopoctb peakiuu. OOpaTuMbIe peaKIuu. https://lesson.edu.ru/lesson/Oe41e568-
XUMHYECKOE PaBHOBECHUE 0a2b-4605-bb92-35d1ab69f9ba
[IpakTnueckas padora Ne 1. «BnusiHue

10 AATHIHEIX (BaKTOPOB HA CKOPOCTD https://lesson.edu.ru/lesson/Oe41e568-
pasi ‘paictop P 0a2b-4605-bb92-35d1ab69f9ba
XUMHUYECKON PEAKLIUN»
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS.
[TonsiTue o BoopoaHoM nokasarene (pH)

11 P 6 https://lesson.edu.ru/lesson/237cdb54-
pactBopa. Peakiimm noHHOTO OOMEHA. 787-4817-8330-6e027b075645
I'mpponus opraHnyeckux u
HEOPraHUYECKHUX BEILECTB
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC

12 carciin. TIOHSTHE 06 S1CKTDONIEe https://lesson.edu.ru/lesson/847d1752-
DEAKHIH. fIeKTpoI 151b-4501-8390-29649£6¢913
pacIuiaBoOB U PaCTBOPOB COJIEH

13 KonrtponbHas pabota no pasaeny https://lesson.edu.ru/lesson/cc14f97b-
«Teopernueckne OCHOBbI XUMHUU» ada3-4ac9-a123-dadc40973c6f
Meraibl, UX MOJOKEHUE B
[lepuoanueckoii cucteMe XUMUUYECKHUX

https://lesson.edu.ru/lesson/847d1752-
14 anemeHToB /[. 1. Menzaeneesa u

151b-4501-8390-£29649f6c913




CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI

https://lesson.edu.ru/lesson/e2b3e2ce-

15
A HANPSDKEHUA METAJIOB c781-40be-bb00-fab862636f7e
XUMHYECKHE CBOMCTBA BaXKHEHIITNX
16 MeTanIoB (HaTpui, Kamui, KabLuii https://lesson.edu.ru/lesson/8f219cef-
! PHH,. » KB, — 7a8a-44d5-b58a-b3d1b2eeb237
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX https://lesson.edu.ru/lesson/5e33bc30-
COeIMHEHU 805d-41fe-bf72-860434f45t57
18 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX https://lesson.edu.ru/lesson/a0d5bd16-
COCIMHCHHI 683e-4ale-8073-70c604e9c862
[IpakTuueckas pabora Ne 2. "Pemenue
19 KO MO TATLHLIX 38144 [0 TeMe https://lesson.edu.ru/lesson/6545ec44-
P A 34¢5-43£6-826b-a648d7dGfef7
«Metame»"
Hemeramisl, ux MonoXeHUE B
20 IIepuonnueckol cuCTeMEe XUMUYECKUX https://lesson.edu.ru/lesson/2390b83e-
anemenToB . 1. MenaeneeBa u a2935-4¢96-bd3a-25f26d9¢1139
O0COOCHHOCTH CTPOCHHUS aTOMOB
du3nvecKue CBONCTBA HEMETAJIIOB.
71 AILIOTpOMHS HEMETAILIOB (Ha IpUMEpe https://lesson.edu.ru/lesson/ctb70c37-
fIToTp o PHMEp 2784-4¢66-be05-b0966dfbT3
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
2 XHWUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPhI U https://lesson.edu.ru/lesson/aled8cOe-
UX COCTMHECHUM 7cld-4ed6-8fe0-5185¢c132628
73 XuMHu4yecKue cBoicTBa a3oTa, pochopa u https://lesson.edu.ru/lesson/237cdb54-
HUX COeIUHEHUN 2787-4817-8330-6€027b075645
24 XHUMUYECKUE CBOMCTBA yTIIepoaa, KPEMHUS https://lesson.edu.ru/lesson/58903722-
U UX COeJUHEHUU 79bc-4b22-b276-114fab0dd141
75 [IpuMeHeHne Ba)KHENIINX HEMETAIIOB U https://lesson.edu.ru/lesson/58903722-
HUX COeIUHEHUN 79bc-4b22-b276-114fab0dd141
26 O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 https://lesson.edu.ru/lesson/7¢19b0ba-




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

KonTponbnas pabora no remam

7815-4db3-86f4-d0ac5b740b3b

https://lesson.edu.ru/lesson/34e920c7-

27 «Metamnbsl» 1 «HeMeTanab» ! £570-45b1-8c7e-b7989845da49
Heoprannueckue u oprannyeckue
73 kucoTs. Heopramaeckue u 1 https://lesson.edu.ru/lesson/35¢2be59-
f1¢6-46¢6-910c-46a0576d6924
OpPraHUYE€CKUE OCHOBAHUS
[IpakTnueckas padora Ne 3. «Pemienue
29 SKCIEpHMEHTANbHbIX 382124 0 TeMe 1 https://lesson.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b
"Hemeramasr"»
AMdoTepHbIC HEOPTaHUYECKUE 1
30 OpraHnyvecKkue coenuHenus. [ 'enernueckas | https://lesson.edu.ru/lesson/46b429¢e4-
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX 931c-43fb-a2ba-be9eObbeddef
BEIIECTB
Ponbs xumun B obecrieueHUN
31 JKOJIOTUYECKOU, JHEPIreTUUECKON U | https://lesson.edu.ru/lesson/acd826¢f-
MUIIEBON OE30MaCHOCTH, PA3BUTHH ba2d-49db-b216-ef7c26a84728
MEIHUITHHEI
[IpencraBnenus 00 0OMKMX HAYYHBIX
3 H}‘I))I/IHI_II/IHaX HPOMBIILICHHOTO }l]'IqOJIyquI/I}I 1 https://lesson.edu.ru/lesson/f5999557-
N 18c8-4853-83a0-588bf830407a
BaXHEUIIINX BENIECTB
33 UerIoBeK B MUDE BEIIECTS i MATCPHATIOB 1 https://lesson.edu.ru/lesson/f5999557-
18c8-4853-83a0-588bf830407a
34 XUMHS 1 310pOBbE YeIOBEKa 1 https://lesson.edu.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKUIHOHEPHOE

obmectBo «M3narenscTBO «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HHTEPHET
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