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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenuuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyaibHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOLIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MHUPOBO33PEHHS U OOIIECH KYIbTYphl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHs», COJIEpKaHUE M IMOCTPOEHHE KOTOPOro OIpEAEseHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1ero oopasosanus B Poccuiickoit denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABIIEHUsI 00 OKpYXKaloleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUM) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHWMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHHU — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOIiasi 1 HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONMIEH 1 TPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMH KYyJbTYPOJIOTHYECKH W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTHUUYECKUX IMPUIIOKEHUN XUMHH, IIOMOTatoT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHUA TpeAMeTa MPeAyCMaTpUBAIOT (PopMUpOBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENIbCKON JEATENBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyUYHbIX METOAAX IMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHEro oluiero oopasoanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpraHu3aliy, BIAJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKHUE LIEJIU U 33]1a4UH, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYAJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XMMUYECKOTO COJIEPKaHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heemto).

B coomsemcmeuu ¢ Memoouueckumu pexkomeHOayusMU U NOPAOKOM
peanuzayuu  npogheccUoOHaIbHO20  MUHUMYMA, — USNONCEHHLIMU 8  NUCbME
Munucmepcmea npocsewenus Poccuiickoti @edepayuu om 17 aseycma 2023
eooa Ne JII-1773/05" & cooepoicanue u memamuyeckoe nianuposarue pabode
NpOCPaMMblL  BKIIOYEHA NPODOPUEHMAYUOHHAS COCMABIAIOWASA, KACAIOWAACS
o3Haxkomaenusi ¢ npeonpuamuimu 2.0. Camapa u Camapckoti ooracmu u nymeu
nonyyenus: npogheccuti 6 coomgemcmayrowux BY3ax u CCY3ax.



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teoperuueckue 0OCHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT oprannyeckoil XUMuH: €€ BOSHUKHOBEHWE, Pa3BUTHE U 3HAUCHHC B
MOJIYYCHUM HOBBIX BEIICCTB M MaTepuUaioB. Te€opusi CTPOSHUS OPTaHWYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTpYKTypHbIE (DOPMYIIBI
OpraHMYeCKUX BemIecTB. [oMoNorus, U30Mepusi. XUMHUYECKas CBS3b B
OpPTaHUYECKUX COCTUHEHUSIX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kiaccUpUKAlMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BOKHEUIITUX MPEJCTaBUTEIICH KJIACCOB OPraHMUYECKUX BEIIECTB.
OKCHepUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIeCTB W UX IpeBpalicHUi:
O3HAKOMJICHHE C O0O0pa3laMyd OPTraHWYECKHX BEIIECTB W MaTepHalaMH Ha WX
OCHOBE, MOJICIUPOBAHNE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
OIMKMCAaHKE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
npu HarpeBaHuu (IUIaBlieHWe, oOOyriuBaHue U TopeHue).Kpamxuii 0630p
npogheccuu 1ab6OpaHmMa Xumuieckou 1abopamopuu.

* Ilpopopuenmayuonnas cocmasnaowas paboueu npozpammul (Oajee
8bLOEIEHO KYPCUBOM)

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEHINME TPEACTABUTENIN alKaHOB: (PU3NYECKUE W XHUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAxXOXJIEHHWE B TMPHUPOJE, MOJTyYeHUEe W
IpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTHIEH U MPONUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MmerwnOytanueH-1,3: cTpoeHue, BakHeEWIIne
XUMUYECKHE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TMPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3MUECKUE U



XUMUYECKHAE CBOMCTBA (pEaKIW¥ THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THIPATAIINH,
TOpPEHHS ), TOJTyYEHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJyYCHUE U MPUMEHEeHUe. Tomyon:
cocmae, cmpoeHue, uauueckue U  XuMudeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOLyYeHue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPHUHAIICKAIUMH K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbie HCTOYHUKU YIJIEBOJIOPOAOB. I[lpupoaHbli ra3 W TMOIMyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TePMUUECKUN, KATAIUTHUUECKUW), Tmuponus. [lpeonpusmus
Hegpmenepepabamvigaroujeli npomviuinennocmu Camapckou obracmu.

[TpomykTel mepepaboTku HeDTHU, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B
ObiTy. KaMeHHbINt yroib M MNPOAYKTHI €ro mnepepadboTku. Kpamxuii 0030p
npogheccuu XumMuKa-9Kko102a.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHHE C oO0OpaslamMu IUlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedbtb» u  «Yromp», MOJIEIMPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJloreHONPOU3BOJIHBIX, TPOBEACHNE MPAKTUYECKON pabOThI: MOJyYeHUE STUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnrbie 3anaun.

Boluncienuss mo ypaBHEHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB W MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (peakIMd C AaKTUBHBIMU METallaMH,
raJloreHOBOJIOPOJIaMU, TOpEHHE), NpUMEHEeHHe. BoIopoJHbIe CBA3M MEKIY
MOJIEKyJIaMU CIUPTOB. JlelicTBuEe MeTaHoJa U ATaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTHl. ODTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMHU
MeTaJlJlaMU, Ka4eCTBEHHAs peakisi Ha MHOrOaTOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM 4esoBeka. [I[pumeHenre riaunepruHa u STUICHTJIMKOJIS.

®deHon:  CTpoEHHE MOJIEKYNbl, (U3NYECKHEe M XUMUYECKHE CBOWCTBA.
Toxcnmunocts ¢enona. I[lpumenenne ¢enona. IIpobremst sxonoecuu Camapcroi
oonacmu. Ilpogeccuonanvhvie obsazanHocmu xumuka-skonoeda. O3HakomlieHue c
80CMPEDOOBAHHBIMU,  NEPCNEKMUBHbIMU — Npogheccusimu, ¢  NPUOPUMEMHBIMU
Kaacmepamu u ompaciiamu cneyuanuzayuu 3KoHomuxku Camapcrozo pecuona.




Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
dusznyecKkue U XUMHUYECKHE CBOMCTBa (peaklUU OKHCIECHUS W BOCCTAHOBIICHUS,
KAUECTBEHHbIE PEAKIIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNibHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCyCHasi KHCIJIOTBI: CTpOCHHE, PU3NYECKUEe U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjiacca KUCIOT, PeaKiysl dTepu(PHUKAIUK), MOJTyICHHE U IPUMEHEHUE.
CreapuHOBasi U OJIEMHOBAas KUCJOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBHE.

CrnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uupoinus
cioxHbIX 3¢upoB. XKupsel. I'naponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBoasl: cocTtaB, kiaccuukamus ~— yrieBojoB  (MOHO-, M- U
nosucaxapuabl). [oko3a — nmpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3WYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcugoM Mmeau(ll), okucnenne aMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman m nemnono3a Kak NpupoaHbie mosuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  Pu3nyecknue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEepUMEHTANbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
npoBeJieHUE, HAOMIOJCHUE W ONMUCaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CHHUPTOB, KAaUE€CTBEHHBbIE PEAKLUU OJHOATOMHBIX CIHMPTOB (OKHUCIEHHE 3TaHOJIa
okcugom Memu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBUe Kkpaxmana C HOJOM),
MPOBENICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkamue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpuMepe TiMiuHA). bronormyeckoe
3HauYE€HUE aMUHOKUCIIOT. [lenTuapl.

benkn Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIDHBIE coenuHeHHs. IlepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIU3, ACHATYpalus, KaYeCTBEHHbIE pEeaklUy Ha OeJIKu.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
HaOJFOICHUE W OMKCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpAIus OCIKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIIUH OSITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3aIis U TOJMMKOHJEHCAHA. 3a800 NIACMUKO8bIX u3zoenuti Anan no
8bINYCKY WUPOKO20 ACCOPMUMEHMA NpOOYKYuu u3 noaumepos e.Tonvammu
Camapckoti obnacmu.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
O3HAaKOMJICHHE ¢ 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanust MEeXIpEeIMETHBIX CBSA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JIJIi OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJU3, CUHTE3, KjIacCUu(PUKaIus, NMePpUOAUIHOCTh, HAOIIOJEHUE,
HU3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

®usnka: MmaTepusi, DHHEpPrusi, Macca, aTroM, OJJEKTPOH, MOJIEKYJa,
OPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboToCcUHTE3, OHOJIOTMYECKH aKTHUBHBIC BellecTBa (OCJIKU, YIJIEBOMABI, KUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbIE, TOTLIIMBO,
pecypcehl.

TexHoNOrus: TUIIEBbIE MPOAYKTHI, OCHOBHI PallMOHAJIBLHOIO MHUTaHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHUE MpernapaThl, MaTepualibl U3
MCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH
XAMHUYECKUI 31eMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAs
000104Ka. DHEPreTH4YecKue ypoBHU, TOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d-



aneMeHThl. OCOOEHHOCTH pachpeeNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepronnueckuit 3akoH U l[leproanyueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuognyueckoi CUCTEMBbI
xumuueckux anemeHtoB JI. Y. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TIEPHUOIaM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHABI XUMUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopomHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucienus. IoHbl: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKNX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckass — peakuus. Kimaccudpukanuss XMMHUYECKHX — pEaKIuid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U IIPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKLIUSAX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOe paBHOBecue. DAKTOpBI, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutnyeckas nuccornuanus. CuibHbIC U clladbie dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HX NPEBPAIICHUN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XxuMudeckux siaementos 1. U.
MenpeneeBay, U3ydyeHUE MOJEICH KPUCTALTUYECKUX PEMIETOK, HaOIIOJCHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUU KATAIM3ATOPA, ONPEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUu HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM.



00O «Hosokyubviuwesckuti  3a600 Kamaiuzamoposy - KpynHeuuiee
cneyuanu3uposaHnoe  npeonpusmue  NO  NPOU3BOOCMSBY  KAMAIU3AMOPOS.
Camapckuil 3a8600 Kamaiu3amopos.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUYEThl, pacu€Thl C MCIOJb30BAHUEM IOHATHUS «MaccoBas
JI0JISl BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramner. Ilonoxxkenue HemetraimioB B llepuoguueckor — cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWUIIHMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnsl. [lonoxenne meramioB B llepuonnueckoil cucteMe XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWINUX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TexHuke.Memannypeuueckoe npoussoocmeo Camapckot obracmu: Camapckuil
memannypeuseckuti 3a600 (CM3), TorvammuHncKutl 1umetiHo-mexanui4eckuil 34600
(Ruskat), OO0 «Peaxyuonnvie mpyooviy u OO0 «/lumeiinviii 3a4600 Cam3AC».
Obyuenue 6 Camapckom Memaniypeudeckom Koaneoxce.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEeMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT M IIeJIoYeH, KaueCTBEHHbIE PEaKIIUX Ha KAaTHOHBI METAJLJIOB).

Pacuérnple 3agaun.

Pacuétel macchl BemiecTBa M 00bEMa ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEIIECTB UMEET MPUMECH.

XuMuA M )KU3Hb



Ponp xumum B obOecrieueHUH SKOJIOTUYECKOW, YHEPTeTUYECKON U TMHUIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB MU XHMHUYECKUX peakuuil. Xumuueckue mnpouszsoocmea Camapckou
oonacmu. Cpeonue cneyuanvhvle yueOHvle 3a6e0eHUs. 015 NOAYYEHUS XUMUYECKUX
cneyuanvHocmetl. BY3vl xumuueckozo npoguns.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJIyYeHUS] BaXKHEHIITNX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEpUAJIOB: BaKHEUININE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIHOHHBIE MaTepuasbl, KpPacKH, CTEKIO, KEpaMHKa,
MaTepuanbl ISl 3JIEKTPOHUKH, HaHOMAaTepHallbl, OPraHUYECKUE U MUHEPAIbHbIE
yno0peHus.

XuMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MaCHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B MOBCEAHEBHOM KU3HU. [lonyuenue npogheccuti 6 Camapckom 20cyoapcmeeHHOM
MeOUYUHCKOM YHUBepcumeme.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MEXNpeAMETHBIX CBA3€H TpU  H3YyYEHUHM OOmEed W
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISAECTCS 4epe3 MCIOIb30BAHUE Kak
OoOIMX eCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJISIONIAXCS
CUCTEMHBIMH JIJISl OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEPUOJAUYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SIBICHHE.

®duszrka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMUHBI U €IUHUIIBI UX
U3MEpPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHonorusa: XuMHYecKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MHIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJCTBOBAThCA B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUS» IOCTHUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaMm
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Jaronmxcs Mo peaju3aly NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUEOHOU NEATEIBLHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh PE3YyJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIECHHWE M IMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIIEHUS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TMIOJIE3HOW, TBOPUECKOW W  JPYrUX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJHON CcpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpUSTHBIE HKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOM, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BAThH



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme (dbopmupoBaHue (GyHKUIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyalIM3UpOBaTh  MOpoOsEMYy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEeMbI€ B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEACTABICHUS /ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX uWHPoOpMarmu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



dbopMynupoBaTh 3aMpoChl U MPUMEHSTh PAa3IMYHbIE METOJbI MIPU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  MpPEICTaBICHHUSA
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00OpEeBUATYpPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyIHUpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEI0BAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYLIECTBISATH CBOI IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CHOCOO HMX pEIIeHHs € Y4€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(bYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIINE COCAUHEHUS, MOHOMEpP, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBISITh XapaKTEpPHbIC NMPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHHUsS] MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUHN YyCTaHaBIMBATh MPUHAAJIC)KHOCTh H3YUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHkinatype (IUPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPONWIECH, alleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIHU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUMsaX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, IBETHHIC PEAKIIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUSI B OBITY M TPYMOBOH JESITEIBHOCTH B IICIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JCUCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIALNIMX OOYy4aloOlIMXCsA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370POBBIO U IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKAsT CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE pPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAINIME B OCHOBE IMOHUMAHMS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJICKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUH (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHUSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT J10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM  PaCKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM ¥ J1Ta0OpaTOpHBIM OOOPYJIOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEeHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3a]a4 0
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUil U (HOpMYIUPOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



COPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  MpaBWiIa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHAAIIMX OOYYaIONIUXCS: YMEHHE HWCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie | IlpakTuueckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmer oprannyeckoit
11 xumuu. Teopust CTpoeHUs 3 bubmmoreka POILL
' OPraHNYeCKUX COCTUHEHUHN https://resh.edu.ru/subject/lesson/6149/start/170388/
A. M. bytiepoBa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
51 [IpenenbHbIe YrieBOAOPOIbI 5 bubnuorexa POIII
' — aJIKaHbI https://resh.edu.ru/subject/lesson/6151/start/149993/
HenpenensHubie
2.2 JIEBOJOPOABL: aJTKEHbI 6 1 bubmorexa POLI
' yr AOPOABE: ’ https://resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaINEHBI, aJTKUHBI
53 Apomarndeckue 2 bubnmnorexa POII
' YTJIEBOAOPOIBI https://resh.edu.ru/subject/lesson/4775/start/150494/
[IpupoaHbIe HCTOYHUKHU
24 IJ)ICIIZOHO 0JIOB U UX 3 1 bubmorexa PO
' yr AOPOA https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cnuprel. ®enon 3 bubnmnorexa POII



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

https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/

39 Anpneruapl. KapOoHOBBIE 7 Bubnuorexa POIII
' KUCIOTHI. CIOXKHBIE 3PHUpbI https://resh.edu.ru/subject/lesson/4776/start/150604/
Bubmmnorexa POII
3.3 VrieBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
Htoro no pazneny 13

Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust

41 AMUHBI. AMAHOKHUCJIIOTHI. 3 Bubmmnorexka POIII
' beaxu https://resh.edu.ru/subject/lesson/4743/start/150742/
Htoro no pazneny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

[Inactmaccel. Kayayku.

Bubmmnorexa POIII
https://resh.edu.ru/subject/lesson/6152/start/150850/

51 Bosokna 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/4777/start/170536/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KJIACC

HaumMmeHnoBaHue KoanuecTBo 4acoB

Ne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
pa3/ejioB U TeM KonTpoabubie | IlpakTnueckue

n/n Bcero pecypcbl
nporpaMMsl padoThI padoThI

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

CrtpoeHue aTOMOB.

[lepuoanueckuii 3aKoH u bubnuorexa POII
11 [Tepuonnueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYECKHUX DJIIEMEHTOB https://resh.edu.ru/subject/lesson/6332/start/151021/
. . MenneneeBa
CrtpoeHue BemiecTna. bubmotexa POIL
1.2 M 5 4 https://resh.edu.ru/subject/lesson/5911/start/151053/
R https://resh.edu.ru/subject/lesson/5581/start/151081/
bubanorexa POIII
1.3 X 6 1 1 .
MMIHECKHC peaKiit https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo pazueny 13

Pa3nen 2. Heoprannuyeckasi Xumust

bubmuoreka POIII

https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 MerTainst 6 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/

buobmmoreka POIII
2.2 Hewmeramier 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/

CBs13b HEOPraHUYECKUX U bubnmnorexa POIII

2.3

OpPraHUYECKUX BEIIECTB https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/

Uroro no pazgeny

17

Pa3zgen 3. XuMus u ;KU3HL

3.1 XUMUS U KU3Hb 4 bubmmorexa POI
| https://resh.edu.ru/subject/lesson/3504/start/151485/
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/3504/start/151485/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer | KonTposbH

0 ble padoThbI

IMpakTuyeck
ue padoThbl

Jara
H3Y4YeH
usl

JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
pecypcsbl

[Ipeamer
OPraHM4YeCKON XUMHH,
€€ BO3HUKHOBEHHUE,
pa3BUTHUE U 3HAYEHUE

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

Teopust cTpoeHus
OpraHNUYeCKHUX
coenuHeHu A. M.
bytneposa, e€
OCHOBHEIE ITOJIOKECHUS

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

[IpencraBnenue o
KJIaccuPpuKauu
OpraHNYeCcKux
BEILIECTB.
Howmenknarypa
(cuctemaruyeckas) u
TPUBHUAIIbHBIE
Ha3BaHUs
OpraHUYEeCKUX
BEILIECTB

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

AJKaHEL: cOCTaB U
CTpOEHHUE,
TOMOJIOTHUYECKHUM P

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



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

MertaH u 3TaH —

5 MPOCTEUIIINE bubnuoreka POIII
MIPEACTABUTENH https://resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaHOB
6 AJIKEeHBI: COCTaB U bubnuoreka POIII
CTPOEHHUE, CBOMCTBA https://resh.edu.ru/subject/lesson/5412/start/212563/
DTUJICH U IPOTIUJICH
7 — MpocTenume bubnuorexa POII
IIPEACTABUTENHN https://resh.edu.ru/subject/lesson/5412/start/212563/
QJIKEHOB
[IpakTnueckass pabora
Ne 1. «llomyuenue
STUJICHA U U3yYEHUE €ro
8 cBoicTBY»Kpamxkutl bubnmorexa POIII
0030p npogheccuu https://resh.edu.ru/subject/lesson/5412/start/212563/
1abopaHma Xumu4eckou
nabopamopuu.
AJKangeHsl.
byranuen-1,3 u
9 MeTuinoyraaueH-1,3. bubanorexa POIII
ITonyyenue https://resh.edu.ru/subject/lesson/5412/start/212563/
CUHTETHUYECKOTO
KayuyKa U Pe3HHbI
ATIKHMHBI: COCTaB U
0COOEHHOCTH
bubnuorexa POII
10 CTPOCHUSI,

TOMOJIOTUYECKUH PS/I.
Anernned —

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



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

MPOCTEUIIIHI
MIpe/ICTaBUTENb
AJIKUHOB

11

Brruncnenuns mo
YpPaBHEHUIO
XMMHYECKON peakiuu

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

12

ApeHbI: OEH301 1
TONyoJ. TOKCHYHOCTh
apeHoB

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

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICHKAIINX K
pa3IMYHBIM KJlaccam

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

14

IIpupoansie
UCTOYHUKHU
YTJI€BOI0OPOOB:
NPUPOJIHBIN  Taz3 W
MOMYTHBIE  HE(TSIHBIE
rassl, HEPTh "
MIPOIYKTBI eé
nepepabotku./Ipeonpus
must
Hegmenepepabamwleaio
weu npoMbluLIeHHOCU
Camapcxoti oboracmu.

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

15

IIpupoausie
HUCTOYHUKHU
YTIIEBONOPOIOB:
NPUPOJIHBII  Taz3 W

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



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

MOMYTHBIE ~ HE(TSHBIC
rassl, He(ThH u
MIPOYKTHI eé
nepepabotku.Kpamxkuii
0030p npogheccuu
XUMUKA-IKON02A.

KonrponsHas pabora

16 1o DAZIEI bubauorexa POII
pasaety https://resh.edu.ru/subject/lesson/6148/start/170461/
«YTIeBOAOPOIB»
[Ipenenbubie
bubauorexa POII
OJIHOATOMHBIC CITUPTHI: .

17 https://resh.edu.ru/subject/lesson/4769/start/150550/
MCTAHOJL i 9TaHOJL. https://resh.edu.ru/subject/lesson/5727/start/150577/
Bomopoanas cBs3b
MuoroatomMHBIE

buobmmorexa POIII
CIIUPTHI: .

18 https://resh.edu.ru/subject/lesson/4769/start/150550/
ITHIICHIIKOME 1 https://resh.edu.ru/subject/lesson/5727/start/150577/
TIIALEPUH

@DeHOI: CTpOEHHUE
MOJIEKYJIbI, (U3HYECKUE
u XUMHYECKUE
CBOMCTRA, Bubmuoreka POIII
npuMenenue./Ipobnemol .
. https://resh.edu.ru/subject/lesson/4776bu6aunorexa POIIT
IKONIO2UU Camapcrkoti -

19 oBnacmu https://resh.edu.ru/subject/lesson/4769/sart/150550/

' https://resh.edu.ru/subject/lesson/5727/start/150577//start
IIpogpeccuonanvuvie

0053aHHOCMU  XUMUKA-
oxonoza. O3naxomieHue
C 806’mp€608aHHblMu,
nepcneKkmueHbvlMu

1150604/



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://resh.edu.ru/subject/lesson/4769/sart/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/start/150604/
https://resh.edu.ru/subject/lesson/5727/start/150577/start/150604/

npogheccusmu, c
npUOPUMEMHbIMU
Kaacmepamu u
ompacaamu
cneyuanuzayuu
askonomuku Camapckozo
pezuoHa.

AJLIeruasr:
20 e —— Bbubimorexa POIII
p JlerHL https://resh.edu.ru/subject/lesson/4776/start/150604/
arerajgbaerua. AneTrox
OIHOOCHOBHEBIE
npeAciIbHBIC
21 KapOOHOBBIE KUCJIOTHL: Eubmiorexa PO
p ' https://resh.edu.ru/subject/lesson/4776/start/150604/
MypaBbUHAS U
YKCyCHas
[IpakTuueckas pabora
99 Ne 2. «CBoiicTBa bubanorexa POIII
pacTBOpa YKCYyCHOM https://resh.edu.ru/subject/lesson/4776/start/150604/
KHUCJIOTED»
CreapuHoBas u
OJICMHOBAas KUCJIOTHI,
23 KaK IpeaCTaBUTEIN bubnmorexa POLI
pet https://resh.edu.ru/subject/lesson/4776/start/150604/
BBICIIIUX KapOOHOBBIX
KHUCIIOT
Mpzr1a kak conu
24 BBICIINX KapOOHOBBIX bubnuorexa POII

KHCJIOT, UX MOIOIIIEE
eliCTBHE

https://resh.edu.ru/subject/lesson/4776/start/150604/



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

Crnosxubie 3¢upbl Kak
MIPOU3BOJIHBIC

bubanorexa POIII

25 KapOOHOBBIX KHCIOT. https://resh.edu.ru/subject/lesson/4776/start/150604/
['unponu3 cioxHbIX
3¢upoB
ZKupsl: runposnus,

26 IIPUMEHEHHUE, bubnuorexa POILII
Ouosorn4eckas poJb https://resh.edu.ru/subject/lesson/4776/start/150604/
JKHUPOB
VrieBoasl: COCTaB,
KIaccuukanus.
Baskieiime bubnuorexa POIII _

27 O — https://resh.edu.ru/sub!ect/lesson/6150/start/150687/

https://resh.edu.ru/subject/lesson/5413/start/150714/

TIII0K03a, PpyKTO3a,
caxaposa
Kpaxman u nennronosa bu6mmotexa POII

28 KaK MPUPOIHBIC https://resh.edu.ru/subject/lesson/6150/start/150687/
MOJIMMEPHI https://resh.edu.ru/subject/lesson/5413/start/150714/
KonTponbnas padota
0 pasaeny
«Kucnopoaconepxari bubnunorexa POIII

29 1€ OpraHuYeCcKHe https://resh.edu.ru/subject/lesson/6150/start/150687/
COEIUHEHUS/ https://resh.edu.ru/subject/lesson/5413/start/150714/
Bcepoccutickas
mpoBepoyHasi pabora
O6mas

30 XapaKTepUCTHKA bubnuorexa POII
a30TCoAEpKaIINX https://resh.edu.ru/subject/lesson/4743/start/150742/

OpraHN4YeCKHUX



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/

COEINHEHU /
Bcepoccutickas
MpoBepoyHas pabora

31

AMMHBI: METUJIAMUH U
AHUJINH

buobmmoreka POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/

32

AMHHOKHCIIOTHI KaK
am(oTepHbIE
OpraHHYECKUE
COEINHEHMNS, UX
OHOJIOrHYECKOe
3Hauenne. [lenTuapl.
Benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIE
COEIMHEHHS

bubauorexa POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OcHOBHbIE
TTOHATHS] XUMUHU
BBICOKOMOJICKYJISIPHBIX
coeuHeHui.3a600
NIIACMUKOBLIX U30eNUll
Anan no 8vinycky
UWUPOKO20
accopmumenma
NPOOYKYUU U3
noaumepog 2. Tonvammu
Camapcxoti oboracmu.

buobmmorexa POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COETUHEHU.

Bbubaunoreka POIII
https://resh.edu.ru/subject/lesson/6152/start/150850/



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6152/start/150850/

[TnacTmaccel, Kayayku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

34




11 KJIACC

Ne Kosaun4yectBo 4yacos Jara
JJIeKTPOHHBbIE LU (PPOBHIE
n/ Tema ypoka Bcer Koutpoabubl | IlpakTnyeckn | H3y4YeHH
o0pa3oBaTe/ibHbIE PECYPChI
n 0 e padoThbl e padoThbl A
bubmuorexa POIII
XUMHUYECKUH DJIEMEHT. https://resh.edu.ru/subject/lesson/6479/start/1509
ATOM. DIIEKTpOHHAS 1 89/
KOH(UTYpAIHs aTOMOB https://resh.edu.ru/subject/lesson/6332/start/1510
21/
[Tepuoanueckuii 3aK0H U
[lepuoaunueckas cucrema Bubmuorexa POIII
XUMHYCCKHX 3ICMCHTOB https://resh.edu.ru/subject/lesson/6479/start/1509
. . MenpneneeBa, ux 1 89/
CBSI3b C COBPEMEHHOMU https://resh.edu.ru/subject/lesson/6332/start/1510
TEOpHEH CTPOEHUS 21/
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHWYCCKHUX DJIECMCHTOB U
MX COCJMHEHHH 110 bubnuorexa POII
rpynmam 1 nepuoiaM. https://resh.edu.ru/subject/lesson/6479/start/1509
3HayeHue 1 89/
NEPUOANYCCKOTO 3aKOHA https://resh.edu.ru/subject/lesson/6332/start/1510
CUCTEMBI XUMHNYCCKUX 2_1/
anemenToB J[.1.
MeHieneeBa B pa3BUTHH
HayKH
Crtpoenue BemecTna. 1 bubanorexa POII



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

XumHuuecKas CBsi3b, e
BUJIbI; MEXaHHU3MBbI
00paszoBaHMs
KOBQJICHTHOH CBSI3H.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/5911/start/1510
53/
https://resh.edu.ru/subject/lesson/5581/start/1510
81/

BaneHTHOCTD.
DIEeKTPOOTPULIATETEHOCTh
. CTeneHb OKHMCIICHHS.
BemecrBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

Bbubmunorexa POII
https://resh.edu.ru/subject/lesson/5911/start/1510
53/
https://resh.edu.ru/subject/lesson/5581/start/1510
81/

[TonsiTHE O TUCTIEPCHBIX
cucreMax. MlcTuHHBIE U
KOJUIOUTHBIE PACTBOPBI.
MaccoBas goist BemecTa
B PacTBOpE

bubmuorexa POIII
https://resh.edu.ru/subject/lesson/5911/start/1510
53/
https://resh.edu.ru/subject/lesson/5581/start/1510
81/

Knaccudukauus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
COEJIMHEHUH.
I'eneTnueckas cBs3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX
KJIaCCOB

bubmuorexa POII
https://resh.edu.ru/subject/lesson/5911/start/1510
53/
https://resh.edu.ru/subject/lesson/5581/start/1510
81/

Knaccudukanus
XUMHYECKHUX PEaKIUN B
HEOPraHUYECKOU 1
OPraHNYeCKON XUMHH.

bubaunoreka POIII
https://resh.edu.ru/subject/lesson/4938/start/1511
07/



https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

3aKOH COXpaHEeHHS MaCChI
BEIIECTB; 3aKOH
COXpaHEeHHUs U
MpEeBpalIeHHs SHEPTUU
IPH XUMHYECKHUX
peaKIusx

CKopoCcTh  peakiuu.
OO6parumeie peakuuu.
XUMHUYECKOE
paBHoBecue.O0O0
«Hoesokytibviuwesckuii
3a600 Kamanuzamopogy -
KpynHetiuiee
cneyuanu3upoB8aHHoe
npeonpusmue no
npou3e00Ccmay
Kamanuzamopos.
Camapckuii 3a600
Kamaausamopos.

bubanoreka POII
https://resh.edu.ru/subject/lesson/4938/start/1511
07/

10

[TpakTtuyeckas padora Ne
1. «BnusiHEE pa3InYHbIX
(bakTOpPOB Ha CKOPOCTH
XUMHUYECKON peaKLum»

bubmmorexa POIII
https://resh.edu.ru/subject/lesson/4938/start/1511
07/

11

DNEKTPOTUTHYECKAS
mucconuanus. [lonstue o
BOJIOPOJTHOM ITOKa3areie
(pH) pactBopa. Peakiiuu
MOHHOTO OOMEHa.
I'maponus opraHnyecKux

bubaunoreka POIII
https://resh.edu.ru/subject/lesson/4938/start/1511
07/



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

N HCOPraHU4CCKHUX

BEIIIECTB
OKuCIUTEIbHO-
BOCCTaHOBHUTEIIbHBIC Bbubnuorexa POII
12 peakuuu. [lonstue 06 https://resh.edu.ru/subject/lesson/4938/start/1511
AJIEKTPOJIN3E PACILIIaBOB U 07/
pacTBOPOB CoJIeh
KonTtponpsHast pabora o bubnuorexa POII
13 pazneny «Teopetnueckue https://resh.edu.ru/subject/lesson/4938/start/1511
OCHOBBI XMMHUH 07/
MeTtamnsl, nx
MTOJI0KCHHUE B
[Tepuonnueckoir  cucTeme
XUMHUYECKUX 3JIeMEHTOB /I.
n. MeneneeBa u
0COOEHHOCTH CTPOEHUS
ATOMOB. O61e bu6mmorexa POII _
(buzmueckue CBONCTBA flwgt/ps://resh.edu.ru/sub|ect/lesson/3493/start/1512
meraiopMemaiypeieck https://resh.edu.ru/subject/lesson/5814/start/1512
oe npou3eodcm60
14 Camapckoti obracmu: 39
. ' https://resh.edu.ru/subject/lesson/3534/start/1512
Camapckuti 66/
memannypeuteckuii 3600 https://resh.edu.ru/subject/lesson/4961/start/1512
(CM3), Tonvammunckuil

AUMEUHO-MeXaHUu4ecKull
3a600  (Ruskat),  OOO
«Peaxyuonnvie mpyooly u
000 «Jlumetinvii 30600
Cam3A4AC». Obyuenue 8
Camapckom

93/



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/

MEMAYP2UYECKOM
Koaneodice.

Cr1aBel METAJLIIOB.

Bbubmunorexa POII
https://resh.edu.ru/subject/lesson/3493/start/1512
13/
https://resh.edu.ru/subject/lesson/5814/start/1512

15 DIIEKTPOXUMUYCCKUN PSTT 39/
HanpsHKEHUH METAILIIOB https://resh.edu.ru/subject/lesson/3534/start/1512
66/
https://resh.edu.ru/subject/lesson/4961/start/1512
93/
bubmuorexa POIII
https://resh.edu.ru/subject/lesson/3493/start/1512
XUMHYEeCKHE CBOMCTBA 13/
BOKHENILUX METAJIIOB https://resh.edu.ru/subject/lesson/5814/start/1512
16 (HaTpuil, Kanui, KanbIUi, 39/
MarHui, aTfOMMHUIN) U UX https://resh.edu.ru/subject/lesson/3534/start/1512
COCJIMHEHU U 66/
https://resh.edu.ru/subject/lesson/4961/start/1512
93/
bubaunorexa POII
https://resh.edu.ru/subject/lesson/3493/start/1512
13/
XUMHUYECKUE CBONCTBA https://resh.edu.ru/subject/lesson/5814/start/1512
17 XpOMa, MEJIU U UX 39/

COEeIMHEHUN

Eps://resh.edu.ru/subiect/lesson/3534/start/1512
66/
https://resh.edu.ru/subject/lesson/4961/start/1512
93/

18

XUMHYECKHE CBOMCTBA

bubaunoreka POII



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/

LIMHKa, JKeje3a U UX
COCIMHEHUN

https://resh.edu.ru/subject/lesson/3493/start/1512
13/
https://resh.edu.ru/subject/lesson/5814/start/1512
39/
https://resh.edu.ru/subject/lesson/3534/start/1512
66/
https://resh.edu.ru/subject/lesson/4961/start/1512
93/

[TpakTrueckas padora Ne
2. "Pemenune

bubmuorexa POIII
https://resh.edu.ru/subject/lesson/3493/start/1512
13/
https://resh.edu.ru/subject/lesson/5814/start/1512

19 AKCIIEPUMEHTATBHBIX

337124 110 TEME 39/

«MeTtaisiy" https://resh.edu.ru/subject/lesson/3534/start/1512

66/

Hewmertannel, ux

MOJIOXKCHUC B bu6mmorexa POII

Ilepronnueckoit cucreme https://resh.edu.ru/subject/lesson/5939/start/1513
20 XUMHYECKHX DIIEMEHTOB 20/

J. . Menneneena u https://resh.edu.ru/subject/lesson/5913/start/1513

O0COOCHHOCTH CTPOCHHUS 47/

aTOMOB

dusnveckue CBONCTBA Bu6bnuorexa PIIILI

HEMETaJUIOB. AJUIOTPOIHS https://resh.edu.ru/subject/lesson/5939/start/1513
21 HEMETAJUIOB (Ha IpuMepe 20/

KUCIIOPOJIA, CEPHI, https://resh.edu.ru/subject/lesson/5913/start/1513

dbocdopa u yriaeposa) 41/

XuMHU4YeCcKHe CBOMCTBA bubmuorexa POII
22 raJIoreHoOB, CEPhl U UX https://resh.edu.ru/subject/lesson/5939/start/1513

COeTUHEHNN

20/



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5913/start/1513
47/

XUMHUYECKHE CBOUCTBA

bubmnmorexa POIII
https://resh.edu.ru/subject/lesson/5939/start/1513

23 asora, ¢pocdopa u ux 20/

COCIUHCHHI https://resh.edu.ru/subject/lesson/5913/start/1513
47/
Bbubmunorexa POII

XHUMHUYECKHE CBOICTBA https://resh.edu.ru/subject/lesson/5939/start/1513

24 yriaepoja, KpEMHHS U UX 20/

COCIUHCHHI https://resh.edu.ru/subject/lesson/5913/start/1513
47/
bubmuorexa POIII

[IpruMeHeHne BaxHEUIInX https://resh.edu.ru/subject/lesson/5939/start/1513

25 HEMETAJUIOB U UX 20/

COeIMHEHU https://resh.edu.ru/subject/lesson/5913/start/1513
47/

O06o06mIeH e U

CHCTEMAaTU3alMsl 3HaHUH

mo TeMe «HemeTamibeny. Bubmmotexa POLI ]

2 BhraHCICHIS 110 ggt/ps://resh.edu.ru/sub|ect/lesson/5939/start/1513
yp aBHe}UIMM XHMHHCCKHIX https://resh.edu.ru/subject/lesson/5913/start/1513
peakuuu u 47/

TEPMOXHUMHUYECKHUE

pacy€Tsl

[IpakTuueckas pabora Ne Bu6mmorexa PAIII

3. «Pemenue https://resh.edu.ru/subject/lesson/5939/start/1513
27 AKCIEPUMEHTAIbHBIX 20/

337144 10 TEME
"HemeTamasr"»

Eps://resh.edu.ru/subiect/lesson/5913/start/1513
47/



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

KonTponbhas pabota no

buobmmoreka POIII
https://resh.edu.ru/subject/lesson/5939/start/1513

28 TeMaM «MeTalibl» U 20/
«HemeTamibl» https://resh.edu.ru/subject/lesson/5913/start/1513
47/
Heopranunueckue u
OpPTaHWYECKHUE KHCIIOTHI. bubmorexa POI
29 https://resh.edu.ru/subject/lesson/4960/start/1513
Heopranunueckue u 74/
OpTaHWYECKHUE OCHOBAHUS
AmdorepHbie
HCOPTaHUYCCKUC U
OpPraHUu4YeCKUe bubnuorexa POII
30 COCAUHCHMSL. https://resh.edu.ru/subject/lesson/4960/start/1513
I'eneTnueckas CBs3b 74/
HEOPTraHUYECKHUX U
OpTraHU4YC€CKUX BCIICCTB
Ponp xumuu B
obecrneueHnn
KOIOIHICCKO bubnuorexa POII
31 N https://resh.edu.ru/subject/lesson/3504/start/1514
IHEPreTHYECKOMN H g5/
MMUIIEBOH OE30I1aCHOCTH, _
Pa3BUTHUU MEIUIIUHBI
[IpencraBnenus o6
Eg?:ﬁﬂi:{mﬁlx bubmnorexa POII _
32 https://resh.edu.ru/subject/lesson/3504/start/1514
MPOMBINIIICHHOTO a5/
MOJIYYCHH A BAXXHCUIIIUX
BEILIECTB
33 UYenmoBek B MUPE BEIIECTB Bubmuorexa POIII



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

M MaTCprajioB

https://resh.edu.ru/subject/lesson/3504/start/1514
85/

XuMUsS M 310POBbE
yenoBeka. Xumuueckue
npoussoocmea Camapckou
obnracmu. Cpeonue
34 | Creyuanvhvie yuebHble
3a6e0enust O/l NOLY4eHUs:
XUMUYECKUX
cneyuanbHocmel. BY3u1
XUMUYECKO20 NPOUIIAL.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cucremMoll XUMHUYECKHX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye MOHATUS (Monekyia, BaJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIH OO0BEM, YTIIEPOIHBIN CKEJeT,
GyHKIMOHANBHAS ~ TpyHmHa,  pajJukaid,  HU30MepHusi,  HM30MEphI,
TOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA- |
a30TCOJepKAIIUe COEAUHEHMsI, OMOJIOTMYECKH aKTHBHBIE BEIECTBA
(yraneBogpbl, >KHUpPBI, O€JNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJMHEHHUs); TEOPUM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpoeHusi opranmueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMHH, (HaKTOJIOTHUECKHE
CBEIEHUSI O CBOMCTBaX, COCTaBe, IOJyYeHMHM U 0e30macHOM
WCIOJIb30BAHUN  BaXXHEMIIMX HEOPraHWYECKMX U  OPraHUYECKUX

BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKa

13

ChopMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTEepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL  UX  B3aUMOCBS3b,  HCIIOJIB30BAaTh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTAaHNYECKUX COCTUHEHUIN

14

c(hOpPMUPOBAHHOCTh YMEHUN HCIIOJNB30BaTh XUMUYECKYIO CHMBOIHUKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHoW) ¢GOpMyaT OpraHMYeCKHX BEIIECTB U YpaBHEHUU
XUMHAYECKHX PEaKIUi, H3TOTaBIMBATh MOJIEITH MOJIEKYJT OPTraHUYECKUX
BEIIECTB JI WILTIOCTPALMA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTh ~ YMCHHH  yCTaHABIWBATh  INPHHAIJIC)KHOCTD
HU3YUYCHHBIX OPTraHU4YCCKUX BCIICCTB II0 HMX COCTAaBY M CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA W a30TCOACpIKAIMe COEAUHEHHS, BBICOKOMOJICKYJISIPHBIC
COCJMHEHUs), JaBaTh WM  Ha3BaHWs IO  CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHUS ONPEAESATh BUABI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPATHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHSI IPUMEHSTH: TOJOXEHUS  TEOPHH
CTpoeHusi opraHudeckux BeuiectB A.M. BbytnepoBa 11t 00bscHEHUS
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpraHn4CCKHUC COCIAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN TPUBOAMTH TpPUBHUAJIbHBIE Ha3BaHUs
OTJEJIbHBIX OPraHUYECKUX BEIECTB (ITUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONIb, TIULEpHH, (eHod, (opMalbIerui, areTanbIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCIJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIr103a,

TJIALMH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEJCTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, JTaH, STUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGenzodn,
METaHOJ, ATAHOJ, 3TUJICHTINKOIb, TJIHIEPHH, (EHON, aleTambIerus,
MypaBbHMHAs M YKCYyCHasi KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTL YMCHHA HIUIIOCTPUPOBATH I'CHCTHUYCCKYHO CBA3b
MCKIY TUITNYHBIMHA MNpEaACTaBUTCIIIMHA Pa3IMYIHBIX KJIaCCOB
OPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBETCTBYIOIINUX XUMHYCCKUX

PEaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYII

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTEpHU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhs (HEPTH, MPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe NMPUMEHEHHE MPOTyKTOB IepepadoTKU

XUMHSA U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCT YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




BEIIECTB W XUMHUYECKUX sBJIeHUW (HAOMIOIEHHWE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HUCII0Ib30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPHUHITHS pPEHICHHH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHM COOJIIO/IaTh TPaBHIA TOJIB30BaHUS
XUMHYECKON TOCynoil u 1abopaToOpHBIM OOOPYIOBaHHEM, a TaKKe
npaBmiia oOpallleHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMU

110 BBIIIOJJTHCHHUIO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

3.3

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIOIHATH XUMUYECKHUIA
AKCIIEPUMEHT (IIPEeBpAICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIC PEAKIIUN
OpPTaHUYECKUX BEIIECTB, JCHATypauusi OCIKOB IIpH HarpeBaHUM,
LBETHbIE peaklUU OEJNKOB) B COOTBETCTBUM C IpPaBUIAMHM TEXHUKU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MIPECTABIISATh pe3yJIbTaThl XAMHUYECKOTO
9KCIepUMEeHTa B (OpMe 3amuch ypaBHEHHUH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyTUPOBATH BHIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

ChopMupoBaHHOCTb YMEHHH NPOBOANUTH BBIYUCICHHS 10 XMMUYECKUM
ypaBHEHMUSM (Macchl, 00bEMa, KOJTUYECTBA MCXOAHOTO BEIIECTBA WM
MIPOJYKTa pPEeaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUH)

3.5

CdhopMupoBaHHOCTb yMEHUHI KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpMAIMIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh yYMEHUH COOMIOAATH MpaBHJAa SKOJIOTUYECKH
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYJIOBOM NEATEIbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXAOLEH HNPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MBI
OINpEAENEHHBIX OPraHNYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KJIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus




pe3yJabTara

1

TeopeTnueckrue OCHOBbI XUMUHU

11

Bnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-371eKTpOHHbBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCIJICHHsI, XUMHUYECKas CBSA3b, MOJIb, MOJISIpPHAs Macca, MOJISPHBIN
00BbEM, KpUCTaJUIMYECKas pemérka, TUIBlI XUMHUYECKUX pPeakUui
(OKUCIIUTENIBHO-BOCCTAHOBUTENbHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
pEaKIuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUsS, OKHUCIHUTEIb, BOCCTaHOBUTEIIb,
CKOPOCTh XMMHMYECKOW pEaKlUd, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUSl SIEKTPOIUTHUECKON nucconmanuu, llepuomanueckuit
3akoH JI.M. MenneneeBa, 3aKkOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O CBOWCTBAX,
cocTaBe, IMONYyYEeHHMH U O€30IaCHOM HCIONB30BAaHUU BaKHEUIIMX
HEOPraHWYECKUX BEIIECTB B OBITY W TPAKTUYECKOW AEATENBHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIEITE XAPAKTCPHBIC IIPU3HAKHU U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/II\/JI, MNPUMCHATE COOTBCTCTBYIOHIUC
MOHATHUA TIIPU OINHUCAaHUHU CTPOCHUA U CBOMCTB HCOPTraHNYCCKUX
BCIICCTB M HX HpeBpameHHﬁ; BbIBJIATH B3aMMOCBA3b XHUMHYCCKHUX
3HAHUI C IIOHATHUAMMU u MNpeaACTaBJICHUAMUA APyrux

CCTCCTBCHHOHAYYHBIX NPCIMETOB

1.3

BnaneHne OCHOBHBIMH METOJaMH HAay4YHOI'0O TIO3HAHUA BCIICCTB U
XUMHYECKHUX  SBJICHHUH (Ha6J’IIO,Z[eHI/Ie, HU3MCPCHUC, OSKCICPUMCHT,

MOJICIIUPOBAHNE)

14

ChopMupOBaHHOCTh YMEHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCIICHUs XHMHMYECKUX OJJIEMEHTOB B COCIUHEHUAX Pa3IMYHOIO
cocTaBa, BHMJ  XHMHUYECKOM  CBSI3M  (KOBaJieHTHasl,  WOHHas,
MeTaJlJIN4ecKasi, BOJOPOHAs) B COCAUHEHUSX, TUIl KPUCTAJUTMUECKON
pPEMIETKM KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJEKYJspHas, UOHHasi,

MeTaJIJIN4eCcKast)

1.5

CdopMupoBaHHOCTh YMEHHUH OMPENENATh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUI

1.6

CdopMupoBaHHOCTH ~ YMEHHUS  KJIACCH(UIUPOBATH  XUMUYECKUE
peaKuy Mo pazIuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIUIOBOMY J(QEeKTy peakiuu, H3MEHEHHIO CTeTeHEH




OKHCJICHHS  DJJEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO

KarajauzaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIIEHHBbIE YpPaBHEHUS pEAKUUN
MOHHOTO OOMEHA, YYUTHIBAS YCIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
KAueCTBEHHBIM COCTAaB  PpA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHU4ICCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI PaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKIuit

1.10

CdopMupoBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

1.11

CopMupoBaHHOCTh YMEHHM OOBACHATH XapakTep CMEILICHUS
XMMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle HaTenbe)

061.[[8.5{ 1 HCOPraHUYCCKasA XUMHA

2.1

CdopMHpOBaHHOCT, YMEHHI packpbiBaTh cMbici [lepuoanueckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH ero

CUCTCMATU3UPYIOIY1O, O6T>}ICHI/ITCJ'IBHYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

CdopMHpOBaHHOCTh YMEHHUM XapaKTePU30BaTh FJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHMX »5JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucteMbl xumuyeckux siemeHTtoB J[.M. MeHnneneeBa, ucnonb3ys
HOHATHSA «S-, P-, O-2JI€KTPOHHBIC OpPOUTAIH», «IHEPreTUUYCCKUEC
YPOBHIN», OOBICHSITH 3aKOHOMCPHOCTH N3MCHCHUSA CBOICTB
XUMHUYECKUX DJIEMEHTOB U UX COEIMHEHHH MO MepUuoJaM M TpyIIam

[Tepuoanueckoit cucremsl XuMuueckux 3neMeHToB .M. Menneneesa

2.3

CdopMupoBaHHOCTh YMEHMH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAaHUE  TIE€HETHYECKOW  CBSA3M  MEXIY
HEOpraHMYeCKMMH  BeUleCTBAaMM  C  TOMOUIbI0  ypaBHEHUU

COOTBETCTBYIOIIINX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupOBaHHOCT, ~ YMEHMH  yCTAHAaBIMBAaTh  IPUHAAJIECKHOCTH

HEOPraHMYECKHUX BEUIECTB IO MX COCTaBY K OMNPEAeNEHHOMY KJlaccy




(rpymnme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAIBI U HEMETAJUIHI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHMBOJIUKY
JUld  cocTaBiieHHsT (OpMyJl BELIECTB M YpPaBHEHUH XUMMUYECKHX
peakuumii, cucremarnyeckyto HomeHkiaarypy (IUPAC) u TpuBnanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKMX BellecTB (yrapHblii ras,
yIJIEKUCIBIA a3, aMMMaK, raméHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJA, MUPUT U JPYTUE)

2.6

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAaHWE  TE€HETHYECKOW  CBSI3M  MEXKIY
HEOPTraHUYECKUMHU BEILIECTBAMHU C  TIOMOIIbBIO ypaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUIN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJAa BOAOPOAAa B IPHUCYTCTBUHU
KaTaJln3aTropa, ONpEeAEICHUE CPeAbl PaCTBOPOB BEHIECTB C IIOMOIIbIO
YHHUBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peakluH, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEeaKLMU Ha Ccylb(haT-, KapOoHAT- U XIJIOPHI-aHUOHBI, HA
KaTUOH aMMOHHs, PCIICHHUEC OJOKCICPUMCHTAJIBHBIX 3aJdad 110 TEMaM
«Metanne» u «Hemeramibl») B COOTBETCTBUM C MPaBUIAMHU TEXHUKH
0e30macHOCTH TpH OOpallleHUH C BeleCTBAMM M J1abOpaTOPHBIM
000opyI0BaHKEM; [IPEICTABIIATE pE3yIbTAThI XUMHUYECKOTO
SKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKuHﬁ n Q)OpMyHPIpOBaTL BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

CdopmMupoBaHHOCTh YMEHHIl COOMIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKOW TOCY/I0M W J1abopaTopHBIM OOOpYAOBaHHEM, a TaKKe
npaBuia oOpaIrieHus: ¢ BEIMIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMHU

1O BBIIIOJHCHHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaAKTEPU30BaATh XUMUYECKHUE
MIPOLIECCHI, JIEXKAIIUE B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHUS CEPHOMI
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH MPEACTaBICHHUH 00
oOIMX HAyyHBIX MPHUHIMIIAX ¥  JKOJOTHYECKHX  MpodiieMax

XUMHYCCKOI'0 IMMpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUNA O XHMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, pPOJIM XHMUU B [O3HAHUU




SBIICHUA TPUPOABl, B (POPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM st
pelIeHUsT TPAKTUYECKUX 3a7ad W HIKOJOTUYECKH OOOCHOBAHHOTO

OTHOUICHUSI K CBOEMY 3/I0POBbIO U PUPOJHOM Cpeie

3.2

CdopmMupoBaHHOCTD YMEHUU KPUTUYECKU aHAJIM3UPOBATh
XUMUYECKYI0 HH(OpMAIMIO, TOIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHKAIUU, ceTh VIHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHH COONIIO/IaTh TIPaBHJA JKOJOTUYCCKU
1eJ1ecO00pa3HOro MOBEJIEHUsI B OBITY M TPYAOBOW JEATEIBHOCTH B
LEIAX COXPAHEHMUS CBOETO 3J0pPOBbS MU OKPYKAIOIIEW INPUPOIHON

cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JICUCTBUS HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEMIECTB, MOHMMAs cMbIch nokaszatens 11K, moscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBPIH Ha OpraHu3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIYHCIICHUS c
WCIIOJIb30BAaHUEM TIOHATHS «MaccoBas JOJIs1 BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHHH Ta30B MPH XHUMHYECKUX PEAKIUIX, MacChl
BelllecTBa MU 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYAaCTBYIONIUX B PEAKIMH BEIIECTB,
TEIIOBOTO d(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIIECTB, IPECBPAIICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHNHU

1.1

[Ipenmer opraHHYecKOM XMMHH: €€ BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHalIOB. TeopHsi CTPOEHUS OPraHMYECKHX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBIE (QOPMYNIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpUs.
XHUMHYECKasi CBS3b B OPraHUYECKUX COCAMHEHUSAX — OJUHApPHBIE M KpPAaTHBIE

CBA3U. HpeI[CTaBJICHI/IC 0 KJ'IaCCI/I(bI/IKaHI/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTEeMaTHYecKas) U TPUBUAJIbHbIE

Ha3BaHUS Ba)KHEHUIITHNX HpeHCTaBHTeHCﬁ KJIaCCOB OPraHNYCCKNX BCIICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH psaa. MeraH u draH —
NPOCTEHIINE MPEACTAaBUTEIN AIKaHOB: (PU3MUECKHE U XUMHUECKHE CBOMCTBa
(peakuy 3aMeIIEHUs U TOpPEHUs), HAXOXJAEHHE B NPUPOAE, MOIy4YeHUHE U

IIPUMEHEHHE

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUjIeH " MMPpOMNMWJICH —
HpOCTCfIH.IHG MMPEACTAaBUTCIN AJIKCHOB!: (bI/I3I/I‘-IeCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATalWU, OKHUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MeTunOyraguen-1,3: cTpoeHue, BaxHEHIIHNe
XUMHUYECKHEe CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cuHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALETUIICH —
MPOCTEHIINIA MpeICTaBUTENb AJIKHHOB: COCTaB, CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIpATAIUY,

TOpCHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. beHszon: cocraB, cTpoeHue, (U3MYECKHME W XHUMHYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBaHUS ), OJTyUYeHHE U TpuMeHeHue. Tomyoun:
COCTaB, CTpOeHHE, (uU3MYeCKMe U  XHMHUYECKHe CBOilcTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUS), MOJIYyYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YIJI€BOJOPOJAMHM, NPUHAMICKAIIUMU K

Pa3IMuYHBIM Ki1accaM




2.6

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOIOB. [IprpoaHbIif ra3 U MOMyTHBIC HePTIHBIC
ra3el. Hedtp u € mpoucxoxaenue. CrocoObl mepepadoTku HEPTH: MEPETOHKa,
KPEKHUHI (TEpMUYECKHM, KaTaquTHueckuil), nuposnus. IIpoaykTel mepepaboTku
He(TH, UX MPUMEHEHUE B IMPOMBIIIEHHOCTH U B ObITy. KameHHBIN yroib u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenpHble OHOATOMHBIEC CIUPTHL. METaHO U 3TAHOJI: CTpOCHHE, PU3NUECKUE
M XUMHYECKHME  CBOWcTBa  (peakuuM C  aKTHUBHBIMM  METaJUIaMH,
raJIor€HOBOJIOPOIAMU, TOpPEHHE), MpUMEeHeHHe. BoJopolHbie CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJia M 3TAHOJA Ha OPraHU3M 4YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUICHIJIMKOIbL U TIHUICPUH: CTPOCHUE, (PU3UICCKHIE U
XUMUYECKUE CBOWCTBa  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHAas peakiusi Ha MHOrOATOMHBIE CHUPTHI). JlelicTBHUEe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@deHoJI:  CTpOEHUE MOJCKYJbl, (U3UYECKHUEe ¢ XUMHYECKHE CBOWMCTBA.

Tokcuunocts enona. [fpumenenune gpenona

3.3

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTaIbACTH: CTpOoeHHe, (HU3NIECKUEe U
XUMHUYECKUE CBOMCTBA (PEAKIMU OKWCIICHUS U BOCCTAHOBIICHUS, KQU€CTBECHHBIC

peaxuun), noy4eHue U NpuMeHeHne

3.4

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, O0IINE [
Kjlacca KHUCJIOT, peakius »TepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

3.5

CrnoxxHbie 2(UpBl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupon. [Ipumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukanus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIbI).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3MUecKre 1 XMMUYECKHE CBOMCTBA (B3auMojeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHwue,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPHUPOE, NMPUMEHEHHe, OHoiIoruyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IITIOKO3bl. KpaxMai u mesiono3a Kak
pUpoAHbIE monauMepbl. CTpoeHHE KpaxMana M Leunoso3bl. Pusznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs! PeaKIHsl C HOJI0OM)

A3o0Tcoeprkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. duznueckue u




XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumMmepe TiauiuHa). buonormueckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak mpuponIHBIE BBICOKOMOJEKYIsIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAsA CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJKOB:

TUApPOJIN3, ACHATypalusd, KaYCCTBCHHBIC PCAKIINU Ha Oenku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIMMEPpHU3allNU, CPCAHAA MOJICKYJIApHAas
macca. OCHOBHEIE MCTOABI CHHTE3a BBICOKOMOJICKYIISAPHBIX COCI[I/IHCHI/Iﬁ -

IoJIuMEepu3anus U MMOJUKOHACHCAIIHUA

5.2

3KCH€pI/IMCHTaJH)HI)I€ MCTOAbI H3YUYCHHUA BCUICCTB HU HUX HpeBpameHHﬁI
O3HAaKOMJICHHUC C 06pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XUMUYECKUH 371eMeHT. ATOM. SIapo aroma, U30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTUUeCKUe YPOBHH, MOJYPOBHU. ATOMHbBIC opOuUTany, S-, P-, d-3JIeMEHTBI.
OCOOEHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OpOUTANISIM B aTOMax 3J€MEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpneneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cHCTEMBI
xumuyeckux eMeHToB [I.1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTBIX U CJIOXHBIX BEUIECTB IO Tpynnam U IepHoJaMm.

3HadeHUe NepUoOANYCCKOr'0 3aKOHA B Pa3BUTHUU HAYKU

1.3

Ctpoenne BemiecTBa. XHMHYECKas CBSI3b. BHIBI XUMHUYECKON  CBSI3M
(koBasieHTHAsT HEMOJSIpHAsT W TOJSpHas, HWOHHAs, MeTauTndeckas). VIoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA
COCTaBa BeIIECTBA. THUMbl KPUCTAUINYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THIIA KPUCTAUIMYECKOM pem€Tku. IlloHsaTne o aucnepcHbIX




cucremax. McTuHHBIE U KOJUIOWAHBIE PaCTBOPEL. MaccoBas J0JIA BEIICCTBA B

pacTBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHnknarypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IIPCBPALlICHUA DOHCPIUH ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTbh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOpatumblie peakiuu. XUMHUECKOe paBHOBecue. DakTOphl, BIUSIOIIUE Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHple U ciiaOble QJICKTPOJIUTHI. Cpena
BOIHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

Heoprannueckas xumus

2.1

Hemeramnsbl. [Tonoxxenue HemeramuioB B [lepuoanyeckoil cucteMe XMMHUYECKUX
anemenToB J[.MI. MenzeneeBa U OCOOEHHOCTU CTpPOEHUS aTOMOB. Dusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IIPUMEPE KUCIOPOa, CEPBI,

dbocdopa u yraeponaa)

2.2

XUMUYECKHE CBOWMCTBA BAKHEHIIMX HEMETAJIOB (TalloreHOB, CEphl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHUJOB,
KHCIIOPOJICOICPIKAIIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHeHue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

Meramnbl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MetaiioB. Obune ¢puszndeckue cBoicTBa MetaioB. CIijiaBbl METAIJIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJJIOB

2.4

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAJUIOB (HATpUM, Kajaui, KaJlbluM,
MarHui, adlOMHUHUH, IIUHK, XpOM, JK€Jle30, Melb) M uX coeauHeHuil. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy N TCXHHUKC

2.5

I'emetnueckas cBSI3b HCOPraHNYCCKUX BCIICCTB, IMPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

Ponp xumum B oOecrie4eHHHM SKOJOTHYECKOW, SHEPreTUYeCKOW W THIIEBOM
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [IOHATHE O HAYyYHBIX METOAAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKITUNA




[IpencraBiaenust 06 OOIMKMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOTYYEHHS

BOXHEHIIMX BelIEeCTB. UenoBEK B MHUpPE BEUIECTB U MATEPHAJIOB: BAXKHEUILIHME

3.2 CTPOMTENbHbIE MaTepUalbl, KOHCTPYKLMOHHBIE MaTepHajbl, KpacKH, CTEKIIO,
KepaMHuKa, MaTepuasibl JIJs SJIEKTPOHUKH, HAaHOMAaTepHallbl, OpraHUYecKue u
MUHEpaJbHbIE y100peHus
XvMHS U 3I0pOBbE YEJIOBEKA: IIpaBUJa MCIOJIb30BAHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOr0 UCIOJIL30BaHUS IIPENnapaToB ObBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 xnacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA
METOAMYECKUE MATEPUAJIbI IJIS YUUTEJLA

1. I'abpuensu O. C., JIpicoBa I'. I'. Xumus. 10 kimacc. ba3zoBslil ypoBeHb.
[IpoBepounbie U KOHTPOJbHBIE padoThl. M. : IIpocBemienue, 2022

2. I'abpuensu O. C. Xumus. Meroauueckoe nocodue s 10 kiacca (0a3oBbIit
YPOBEHB): yueOHoe mocobue s odmeoopa3oBarenbHbIx opranu3anuii/ O. C.
["abpuensn, U. I'. Octpoymos. M.: IIpoceenienue, 2022

3. lNabpuensu O. C., JIsicoBa I'. I'. Xumus. 11 kimacc. ba3zoBsiif ypoBeHb.
[IpoBepounsie U KOHTpOJbHBIE padboThl. M.: [IpocBemenue, 2023

4. T'abpuensu O. C. Xumus. Metonuueckoe nocodue s 11 kinacca (6a3oBbIit
YpOBEHB): yueOHOe mocodue it o01eoopazoBarenbHbix opranuzanuii/ O. C.

["a6puensn, U. I'. Octpoymos. M.: [Ipocsemenune, 2023



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. www. resh.edu.ru/subject/29/

2. www.lesson.academy-content.myschool.edu.ru

3. www.hemi.wallst.ru o6pazoBaTeTbHBIN CAUT IS MTIKOJIEHUKOB « XM

4. www.alhimikov.net o6pazoBaTenbHBIN CalT IS IKOJILHUKOB

5. www.chem.msu.su asekTpoHHast OMOIMOTEKA TI0 XUMUH
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