MHWHHUCTEPCTBO MPOCBEINIEHAS POCCUIICKOM ®EJEPAIINN
MunucrepcTBo 00pa30BaHUA U MOJIOIC:KHOM MOJMTUKHA CBepAJIOBCKOM 00/1aCcTH
JenmaprameHT oOpa3oBaHust AAMUHUCTpauuu ropoaa Exarepunoypra

MAOY COIII 68 ¢ yriy0J1eHHbIM H3yYeHHEeM OT/IeIbHBIX NIPEeIMETOB

«PACCMOTPEHO» «TPUHATO» «YTBEPXIEHO»
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oT «28» aBrycta 2023r. oT «31» aBrycra 2023r. ot «31» aBrycra 2023 r.
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s ooygarommxest 10 — 11 ximaccoB

r. Exkarepunoypr, 2023



HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrpaMMBbl CpeaHEero oOmiero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNoXkeHu «Ctparerum pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUH, K OINpPENEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TpeOOBaHMII K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KyIbTYpHhI
Yell0OBeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuuyeckoe oOpa3oBaHUE
oOydJaromuxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJIEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
nmporpaMme 10 XHMHUU C YY4ETOM CHenu(PUKA HAyKd XUMUHW, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TakkKe C y4E€TOM
oOlmMX 1efaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IIMBMIIM3AINH, B CO3/JaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, NX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XHMMHS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 30POBbSL.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM [ BbIpaOOTKM MHMPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW IPU HW3yYECHUH
npeaMera o0ecrnedyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHUI0 YydyeOHOro marepuajia U 0O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMUYECKUX M DIEKTPOHHBIX
OpeCTaBICHUd O CTpoeHMu BemlecTB. CBeaeHHSs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndecKod XUMHMM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD)  00yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOr0 3aKoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a4 TAK)KE O XMMHUYECKHMX PEAKIUAX, UX CYLIIHOCTH U
3aKOHOMEpPHOCTSX IIpOTeKaHus jonosHsAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ pOJIb B IIO3HABATEIBHOM U IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI Uil MOHUMAHHUS
¢unocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodieMm, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIHUTAHMS, pa3BUTUS W COLMAIM3ALUU
oOy4JaronMxcss NPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBMI, UMEIONMX 0a30Boe 3HAUYCHHE IJIf
pa3IMyYHBIX BHJOB JESATENIHOCTU: pEHIeHHs MpooOsieM, MOWCKa, aHalu3a Hu
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEICICHUH
COJIep>KaTEeJIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIAMH HW3YyYCHHs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUHA KaKk  BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIbHBIEC 3aKOHBI U TEOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH OCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TPaBUII
0e30MacHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MpENolaBaHNM  XUMHH B OOJIBIIEH CTENEHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHWW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHEHUS WX B PEANbHOU >KU3HU
JUTSL pETIEHUS TPaKTUYECKHUX 3a]1a4.

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

amanraiusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUYEBBIX
KOMITCTCHIINI), WMCIOIIMX YHHUBEpPCATbHOEC 3HAYCHWE IS PA3IUYHBIX BHIOB
NeATEeTLHOCTH: PENIeHHs MpoOJeM, MOoMcKa, aHaimu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX JIs TIPUOOPETEHUSI OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TO3HAHUW XUMHU, a TakKe JIs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KH3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOJIB30BAThH
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJCHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HANPaBIEHHOCTH XUMHUH, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOsieM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TaKKe MPUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWA MJI TPHHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUS»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbBIC
PEAMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBsA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILICHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKJACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTUIEH U NPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: Oytamuen-1,3 u metmnOyrtaguen-1,3: cTpoeHue, BakKHEHIIHNeE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIINNA TMPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALIUH,
TOPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuu rajJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUEHUE U MPUMEHEHUE. T0myon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TepMUYECKUU, KATaUTUYECKU), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €Tr0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHWE C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

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

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKkIUH C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIMKOJIS.

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

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), TOJIyYeHUE U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIrIAEeBOAOB  (MOHO-, JH- W
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAs peakLus C HOJOM).

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIIHPTOB (OKUCIEHHE ATaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPHUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKOU pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumbl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OeIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUN —
HOJIMMEPU3ALIHS U MTOJIMKOHCHCALIMSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peannszanns MeXNpeIMETHBIX CBA3EH MPU U3YYEHUH OPTaHUYECKOW XHMUU B
10 kmacce OCYIIECTBIISIETCA 4YEpe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHHA, TaK U TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAyUHbIE IOHTHS: SIBJICHUE, HAYYHBIH ()aKkT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HaOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
pECYPCHI.

TexHOonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XuMUYeCKHil 31eMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000JI04Ka. DHEPreTUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Tepnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnoguyeckoil cucTeMbl
xuMmudeckux anueMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpPyNIaM M IEpPHOJaM.
3HauyeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJisipHasi M MOJSpHasi, UOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiii). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULATENBHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUU MTPU XUMUYECKUX PEAKIIUX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHble U ciadblie 3eKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHA, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMuIeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iloKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (raJIOT€HOB, CEepbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. [lomoxenne mertamioB B llepuoandyeckon cucreMe XMMHUYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPa3Il0OB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
J7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa MM 00OBbEMaA ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMus ¥ KM3Hb

Ponp xuMun B oOecrieyeHUH SKOJIOTUYECKOM, YHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHUpPE BEIIECTB M MAaTE€pUAlOB: Ba)XKHEUIHME CTPOUTEIbHBIC
MaTepuayibl, KOHCTPYKLUHMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ya00peHwus.

XUMHST W 30pOBbE YEJIOBEKA: IMpaBUJIa HCIOIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO KCIOIb30BAHUS MPENAPaTOB OBITOBOM XUMHUU
B OBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpraHu4yeckol XxumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK U TOHATUMA, SBJISIOIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKalus, MepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE MPOM3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMarleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICTICHUIO;

HaJIM4K1e MOTUBAIIMU K O0YUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CHUCTEME XMMHUECKOTro 00pa3oBaHus;

HaJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUA MpeaMeTa «XHUMHsS» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAaMM Y TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTU MPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M NO3HABATENIbHBIX 3a/]a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEAHIO
OTEYECTBEHHON XUMUH;

YBa)KEHUsI K MPOILECCY TBOpPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB,;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBJICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM K OCO3HAHWE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSI LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHOro oOpalleHus C BeIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUN M HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEI0BaTENbCKON
JESITEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ady
COLIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUEHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peau3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU I1eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MIIE;

MOHMMAHUSL TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTHXKEHUW XUMHUH  JIs
peLIeHus. BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHON M COILIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodobuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIE€JIOCTHOTO
MpeCTaBIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPABIECHHOCTH W BAXXHOU pPOJM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€e30IacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUYEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHOM JKM3HU KKIOTO UJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJIy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBIICHUA OKPYKAIOIIETO MHUpPa U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEepeca K MO3HAHUIO M UCCIIeI0BATEIbCKON ASITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

HMHTEpeca K 0COOECHHOCTSM TpyJa B pa3iMuHbIX cdepax npodheccuoHaIbHOU
NEATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIC MOHSATHUS, OTPAKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUUu(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayYHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCcle0BaHNEe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCS;
CIIOCOOHOCTD oOyJaronmxcs UCII0JIb30BATh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JelcTBUSI:

CaMOCTOSITeIbHO  (OpPMYyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHWU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TIOHITHS JJIs1 OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKasg (opmysa, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIMpOBaThH MENU U 3a/1a41 UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUSI THUIIOTE3BI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIbHO TMPOTHO3UPOBATH €ro pe3yiabTar, (opMyJIUpOBaThH
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0OB TTO3HAHMSI.

3) pabdora ¢ ungopmaunmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHaNM3UpoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJAbI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpefensas e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejlaraeéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYe€OHBIX U HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CAaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



npupoabl, B (HOPMHUPOBAHUU MBIIUIEHUS H  KyJIbTYphl JUYHOCTH, €&
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas M COKpallEHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKallMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUHU U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannyeckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
ABJICHUM, (DAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIbHOCTH YEIIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTaHUYECKUX COCIMHEHU;

Cc(OPMUPOBAHHOCTh YMEHMHM HUCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJIEIN MOJIEKYJl OPTaHUYECKHX BELIECTB I WILTIOCTPALUU KX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JlaBaThb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIBHBIX OPraHMYECKUX BEILIECTB (ITWIEH, NPONWIEH, alEeTUJIEH,
ATWJIECHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTalibIerui, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJI0Ta, OJIEMHOBAsl KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeJUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHS ONPENCNSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);



cOPMUPOBAHHOCTh YMEHHUS MPUMEHATHh TMOJOKEHUS TEOPUH CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, AMUHOYKCYCHAs KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepadOTKH U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OEJKOB) B
COOTBETCTBUHM C TMpaBWIaMHU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHUEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3anucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIbTaTOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMUPOBAHHOCTh ~ YMEHHH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHuvecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XHMHUH B TO3HAHUMU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATalOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30TOom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dSHEPTUU
MpY XHMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCIIOJB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCT, YMEHHM BBISIBISATH XapaKTE€pHbIE MPU3HAKU TMOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (OpMyJl BEUIECTB M  YPaBHEHMM XUMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (YrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOPMUPOBAHHOCTh YMEHUN ONPEJEISATh BAJIEHTHOCTh U CTENIEHb OKUCIIECHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKasl), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHMYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [,
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanyeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucnoib3yss MHOHATUA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX DJIEMEHTOB U MX COEIUHEHHU
o nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTEIEHEW OKMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklNy, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCT, YMEHUN MPOBOJIUTH PEAKLIHH, MOATBEPKIAIOIIIE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhiBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKkiMK OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTBus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTb XHWMHUYECKHE IPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3(p(deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEHUE MEepPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «HemeTramib»y) B COOTBETCTBUM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUN C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyld M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHET U Apyrux);



chOPMUPOBAHHOCTh ~ YMEHHH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IIEJISX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBUS HAa OPTaHNU3M YEIOBEKa;

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIAIIMX OOYyYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbedHO-TOYeUHYI0 cuctemMy obo3HaueHui JI. Bpaiins nms 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer opranuueckoit xumun. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Uroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/ P Konrpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanmst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )KU3HbB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer oprann4eckoi Xumuu, €
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX

coenquHeHuil A. M. bytiepoBa, €€ OCHOBHbIE

ITOJIOKCHHUA

[IpencraBnenue o KiiacCUPUKALNHA
opraHnueckux Bemiects. Homenkiarypa

(cucremaTtuyeckasi) ¥ TpPUBHAIbHBIC Ha3BAHUS

OpTraHN4YCCKUX BCIICCTB

AnkaHbI: coCcTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

Meran u 3TaH — OpocTeIIne
IIPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUIICH U MPOMUJICH — HpOCTCfII.HHC
MPpEACTAaBUTCIIN AJIKCHOB

[TpakTrueckas padota Ne 1. «Ilonydyenue
STUJIEHA U U3yYEHHE €r0 CBOMCTB»

Ankanuensl. byranuen-1,3 u
meTminOytaguen-1,3. [Tonyuenue
CHHTETUYECKOTO KaydyKa U Pe3UHBI




AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTMUECKUH psil. AUETHIIEH —
MPOCTEUILNN NPEICTABUTEIb ATIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUECKOM
peaxkuu

12 Apenbl: 0eH3011 U TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsA3b yIiI€eBOJAOPOJIOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 [IpoBepounas pabota 1o pazueny
«YTIIEeBOIOPOABD

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHo. BomopoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKOJIb U
TJIMLEPUH

19 ®DeHoJT: CTPOSHUE MOJIEKYJTBI, (PU3NYECKUE U
XUMUYECKHE CBOWCTBA, MPUMEHECHHE

20 Anpaeruzpl: opMaIbACTUI U alleTAIbICTH/I.
AueToH

)1 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHas

22 [TpakTrueckas padorta Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK

23 MPEJICTAaBUTENIN BBICIINX KAPOOHOBBIX KHCIIOT

24 MBplL1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE
CrnosxHble 3(hUpbl KaK MPOU3BOJAHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
Ouosoruveckas poib KUPOB
YTneBoasl: cocTaB, KilacCH(pHUKAIIS.

27 Baxwuelinme npencTaBuTeNn: riI0K03a,
dpyxTO3a, caxapo3a

)3 Kpaxman u nemirono3a Kak npupoaHbie
HOJIUMEPBI
[TpoBepounas paboTa o paszaeny

29 «Kucnopoaconepxaiine opraHMiu4ecKue
COEIMHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH
AMUHOKHUCIOTH Kak aM(pOTepHbIe

31 OpTraHUYECKUE COCAMHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuab

1 benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

13 OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OcHOBHBIE METO/IbI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/If/'I.




’ HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas
crucTemMa XMMu4decKkux annemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XMUMHYECKHX DJIEMEHTOB U X COETUHEHUH 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Meneneesa B
Pa3BUTHH HAyKU

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BUbBI; MEXaHU3MbI 06pa3OBaHI/I$I KOB&J’IGHTHOfI
cBs3u. BogopoaHas cBsi3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O AUCTIEPCHBIX cUCTeMax. VIcTHHHBIC

" KOJUJIOUJHBIC PACTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPC




10

Knaccudukanus u HoOMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanmst XaMUIeCKUX peakivii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. «Bnusiaue

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas aquccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatese (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTHe 006 31€KTpoIM3€e paciiaBoB U
pacTBOPOB coJien

13

14

[TpoBepounas paboTa no paszaeny
«Teopernyeckue OCHOBBI XUMHH

Mertannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHUYecKux dnneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue pu3nIecKnue CBOMCTBa
METaJUIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

15 HaIpSHKEHUN METaJIOB
XnUMHYecKHe CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuUid, KAJIMH, KaJIbIIWA, MarHuu,
ATIOMHUHHK ) U UX COCTMHEHUN

17 XUMHUYECKUE CBOKMCTBA XpOMa, MEAU U UX
COCIUHCHHI

13 XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U uX
COCIUHCHHI
[TpakTuueckas pabota Ne 2. "Pemienue

19 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTamiei»"
Hewmeramnsl, ux nonoxxenue B [leprnoanueckoin

20 CHCTEME XUMHYECKHUX deMeHToB J]. W.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyeckue CBONCTBA HEMETAIIIIOB.

21 AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOpO/JIa, cepbl, hocdopa u yrieposa)

2 XHUMHUYECKUE CBOICTBA TaJIOTEHOB, CEPBI U UX
COeTMHEHUN

3 XuMHYecKue CBOWCTBa a30Ta, pocodpa u ux
COE€IUHEHHUI

24 XHUMHUYECKUE CBOMCTBA yTIIEpo1a, KPEMHUS U
AX COeINHEHUH

)5 [IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX
COEeTMHEHNN

26 O0o001IeHNEe U CHCTEMATH3alKsl 3HAHUH 110

TeMe «HemeTamnably. BeruuciaeHus mo




YPaBHEHUSM XMMHYECKHUX PEAKLUHI U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"Hemeramnsr"»

73 [IpoBepounas pabdora o reMaMm «MeTais» U |
«HemeTamibs

79 Heoprannueckue n oOpraHu4ecKrue KUCIOTHI. |
Heoprannueckue u opraHn4eckue OCHOBAHHS
AmMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKHue coeAHeHus. I eHeTnueckas |
CBSI3b HEOPTraHUYECKHUX U OPraHUYECKUX
BCIICCTB
Ponp xumuu B o0ecrieueHuN SKOIOTHYECKOH,

31 SHEPreTHYCCKOM M MUIEBON OE30MaCHOCTH, 1
Pa3BUTHHU MEAMUIIMHBI
[IpencraBiaenust 06 0OIMMX HAYUHBIX

32 MIPUHIMUIIAX IPOMBIIUIEHHOTO MTOJIy4eHUS 1
BaXKHCHIIINX BEIICCTB

33 UYenoBek B MUpPE BEILLIECTB U MaTEPHAIIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBoO
«IIpocsemieHue

* Xumus, 11 xnace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY»; AkninonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumust Metoaundeckoe nocooue — 6a3oBbIit
ypoBeHb» - M.: Jlpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O06111ast XuMUs B TECTaX, 3aja4ax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTtponbHbie 1 poBepouHbIe paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc:
HacronbHas kaura quis yuurtens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
HacronbHas kaura s yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun o XuMuu U



croco6bl ux pemenus» - M.: «/Ipodar», 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiacc moypodHbIe IIaHBI IO YIEOHUKY
O.C.I'abpuensua, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Psa6oga, Y.}O.Hesckas, P.B.JIunko «Tectrsl mo xumuu 11 knacey, -
M.: Dk3ameHn, 2019r.

9. O.C.I'abpuensn, U.I'.ocTpoyMOB « XUMHUYECKUM SKCIIEPUMEHT B TIKoJje 11

kiacey; - M.: Ipoda. — 2019 roa.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://www.yaklass.ru L{ludpoBoit oOpazoBaTenbHbIN pecypc ISl KO
http://www.chemnet.ru I'azeta « Xumus» 1 callT Ay yuutens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas komnekuust LIOP: [IpeameTHast KomieKus
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4HbIE
skcriepuMeHThl: xumus. Komekmust Poccuiickoro o0mieo0pa3oBaTensHOTO
nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMmnuajia mKOJIbHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opraaudeckasi XUMUs: JJIEKTPOHHBIN YICOHUK IS

CpPEIHEH IIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTIEK: XUMUS
http://www.chemistry.ru JluctaniinoHHasi OJTUMITMAA 110 XUMUHU:

TCHCKOMMYHHK&HHOHHBIﬁ 06p330BaTCHLHBIﬁ ITPOCKT
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