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MBOY COIII Ne




HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOmero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBPHONW TPOTPAMMBI CPEIHEr0 O0IIero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOoNOXeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUH, K OINpPENEICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHhI
YeJioBeKa, a TakKKe DJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanmusyercss xumuyeckoe oOpa3oBaHue
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
nporpaMme N0 XHMHUU C Y4E€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TakXKe C y4ETOM
o0mmMX 1eaed MW MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IIMBMIIM3AINM, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOI'O HAYYHOTO MBIIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYI0 MM [ BbIpaOOTKM  MHMPOBO33PEHUYECKHX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMbl 3HAHUW IPU HW3yYECHUH
npeaMera o0ecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuveckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHH HAa OCHOBE
CUCTEMHOIO TIOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuajia u OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUU TMOJYy4arOT pPAa3BUTHE
c(OpMHPOBAHHbBIE Ha YPOBHE OCHOBHOI'O 00ILEro 0Opa3oBaHMs MEPBOHAYAIbHbBIE
MIPEICTABIICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBI Ha YpPOBHE OCHOBHOTO o0OImiero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOIMYECKUX MO3UIINH,



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

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, A TAKXKE O XUMHUUYECKHX PEaKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ pOJib B IMO3HABATENILHONW W MPaKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(GOPMALUIO U
NPUMEHATh €€ JUIsl TIOMOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHHUS
bunocockux uaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (paKTaMM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHYECKUX MpodiieMm, a
Tak)ke MpodsieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B n1nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIU3ALNU
OOy4YaronMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHbIX JACHCTBUH, HUMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3iMyYHBIX BHJOB JESATENIBHOCTU: pEUIeHHs] NpoOjieM, IOWUCKa, aHalu3a MU
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CpPEIHETO 001Iero o0pa3oBaHus, IPU ONPEICTICHUN
COJIEPKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJNEHd H3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUHA KaKk  BaKHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMWYECKUX pEaKIHi, HEOOXOMAMMBIX Il MPUOOpETEHUs
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB W XUMHUYECKHUX SBJICHHIA,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiny ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1IeJIed U 3a/1ay U3y4CHUS
peaMeTa B IPOorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MpETNolaBaHi  XUMHH B OONbIIEH  CTEMeHW OTAAETCS  MPEANOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHCHHS WX B pEaTbHOW KU3HU
JUTSL pEIIEHUs TTPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TIpU U3YYEHUH TpeaMera «XHUMHS» JOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHHE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAIONMIUXCS  KJIIOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMECIOIIMX YHHUBEPCAIbHOC 3HAUCHWE IS PA3IUYHBIX BHJIOB
NeSATEeTLHOCTH: PENICHHs MPpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX ISl TIPUOOPETEHUSI ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUUW XUMHU, a TakKXKe JJs OIEHKH C TO3UIUI
DKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSHUS BEIISCTB M XUMHYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KUZHEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANBbHBIX MpoOsieM
paIMoOHAIBHOTO MPUPOIONIOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
UCTIONIb30BAaHUSl TONYYCHHBIX 3HAHUM MJIs MPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOUN obsacTh «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemlecTB. [omoinorus, wu3oMepus. XuUMHYEeCKas CBA3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJ1aBJIeHUEe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Mertan u 3T1aH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIleHUuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHE CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIINNA TNpEACTaBUTENb AJIKHMHOB: COCTaB, CTPOECHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHUE. T01yoa:
cocmas, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYroiap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MIPOBEICHUE MPAKTUUYECKONW PabOThl: MOJTyYeHHE STUIICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKIIUN ).

Kuciiopoacoaepskamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETaJlJIaMH,
rajJjioreHOBOJIOPOJIaMH, TOpEHHuE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJI.

®deHon: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIETHJA, AalETAIBIETHA:  CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, Peakiysl 3Tepu(pUKaluu), MOJIydeHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
cioxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KauE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTa PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

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

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX MPEBPAIICHUI:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLNN, CPEAHSIS MOJIEKYJIApHas
mMacca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHIEH A

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



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

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMOJOTHMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOBI, JKHUPHI,
(dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpernapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10UKa. DHEPreTUYECKUe YpOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTaIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
J. . MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoid cuCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIbl XWMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJIsSIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpaIlCHUN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, ONMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pEaKIUuh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEaAKIUm».

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (HA MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUIIIMX HEMETAUIOB (TaJoreHoB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEHUIIINX HEMETAIUIOB U UX COCAUHECHU M.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI DS HAMIPSYKEHU METAIIOB.

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

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

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB WU MX IMPEBPAILCHUIA:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTATIBHBIX 3aj7ad, HAOIOJEHWE W OIHMCAHWE JIEMOHCTPAIIMOHHBIX U
71a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYeCTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO
Y3 BEILIECTB UMEECT MPUMECH.

XuMHuS ¥ KM3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIHMOHHBIE MATEpHasbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MeXNpeaMeTHBIX  CBS3€d TpW  WU3ydyeHUH oOmed u
HEOpraHu4ecKol XuMuu B 11 Kacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMH JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCUUKAIMs, TMEePUOANIYHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, SABJICHHUE.



@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC MOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIE, TOTLIMBO,
pPECYpCHI.

TexHoNmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPIrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBHIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). Hay4dHo-MeTOoau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJCIEHBI CJICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHULIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JIE€ATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPUHATBIMH B OOILECTBE
HOpMaMM Y TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEILHON M MPAKTUYECKON JESITEIbHOCTH
oOyJaroluxcs Mo peaiv3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLMAJIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSI LIEHHOCTEM 310poBOTO U 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpalieHusi C BeHleCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI HHIWBHAYAJIbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

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



UHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3iIuyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEH OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI NPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

C(pOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJiI  COBPEMEHHOMH
IUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUU TI00aIbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUCHUH YCIOBUI
YCHENIHOTO TPyJda W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUSA, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKIFOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON JICITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NelcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYJISTUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBbIMH NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKme JeiCTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JIeITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPE/ICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHU4yeckas ¢GopMyna, YpaBHEHHE XUMHUYECKOU
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
NOMyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHanuM3upoBaTh WH(MOPMALMIO PA3IUYHBIX BUIOB U (QOpM
MpEACTaBIICHHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa NpU paboTe C
XUMUYECKON uHpOpMaIel: NpUMEHSATh MeXIpeaMeTHble ((u3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBIIOJIHEHUN
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHMNA MYTEM COTJIACOBAHMS TO3UIUI B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpearaéMblidi aaroput™m ACHCTBUN mNpu
BBITIOJIHEHUHM YYEOHBIX U HUCCIEAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b (}EeKTUBHBIN CcMOCO0 HMX pemieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIN CKeleT, (PYHKIUMOHAJIbHAS TpYIINa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHUs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AESATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yYCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHMYECKUX COEANHEHUM;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJENIN MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA M a30TCcoJepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IIO
cuctematuiyeckoil HomeHknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTAEIBHBIX OpPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOJ, (popMalbIeru, amerajibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCNMHEHUSAX (OMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. ByTnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTu1, MypaBbUHAsi M YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOTHOTO
Chipbs (He(QTh, NPHUPOAHBIAN Ta3, Yroyib), CIOCOOBI UX TMepepabOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

chOpPMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOIEHHE, U3MEPEHUE, SKCIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0l U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKyKe IMpaBwia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEeBaHUU, MTOJTYUYECHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABIATH PE3YIbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUHM COOTBETCTBYIOIIHMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TOy4aeMyH) U3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOU
uHpopmanuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEHCIEHHBIX OPTaHMYECKHUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitnst ais 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINE TOHATUSA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBl  XUMHYECKUX  pEaKIUi, PacTBOpP, DJIEKTPOJIMTHI, HEIJIEKTPOIUTHI,
DJICKTPOJUTHYECKAST JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCTOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NS TEIHLHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMyJ BEIIECTB M  YPaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeEUIECTB (yrapHblid ra3, YIJIEKHUCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKAsl, BOJOPOIHASA) B COCAUHEHUAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[l
W. MenaeneeBa 1 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcmoiib3ys MOHATHS «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPIreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCHU(PHUIMPOBATH XUMHUUYECKHE PEaKIUU I10
pa3IMYHBIM TMPU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPAaBHEHHS PEaKUUil pa3IMuHbIX
TUIIOB, TIOJTHBIE M COKpPAILIEHHBIE YPABHEHMSI PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh XHWMHUYECKHE TMPOIECCHI,
JeKalllie B OCHOBE MPOMBIIIEHHOTO IMOJIYYEHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HCIIOIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE Cpedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJad IO
temam «Metauby U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIaAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPEaKUii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YJbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOU
KOMMYHUKalu, MTHTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHONW Cpenbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie IIpaktnueckue (uuppoBbie)
NMPOrpamMMbI Bcero
padoThI paboTnI o0pazoBare/ibHbIC
pecypcsl
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHUYECKUX COSAMHEHUN A 3 hipssdiessonavadn
' P p a ' content.myschool.edu.ru/04/10
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2 hitps:/flesson.academy-
) pel yE AOpOn content.myschool.edu.ru/04/10
HenpenenbHbie yrineBogopoabl: aaKkeHbl, https://lesson.academy-
2.2 6 1
AJIKaaUEHBbI, AJTKUHEBI content.myschool.edu.ru/04/10
2.3 ApomaTuueckue yriaeBogopoabl 2 hitps:/flesson.academy-
) P yr AOpOn content.myschool.edu.ru/04/10
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB https://lesson.academy-
2.4 3 1
U UX nepepadoTka content.myschool.edu.ru/04/10
Hroro no pazneny 13

Paszgen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1

Cruprel. ®eHon

3

https://lesson.academy-
content.myschool.edu.ru/04/10

3.2

Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.
Cnoxubie 3¢upbl

https://lesson.academy-
content.myschool.edu.ru/04/10




3.3 VrieBoasl

https://lesson.academy-

3 content.myschool.edu.ru/04/10
Hroro no pazgeny 13
Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
https://lesson.academy-
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3 content.myschool.edu.ru/04/10
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeIMHEHUS
https://lesson.academy-
5.1 [Inactmaccel. Kayuyku. Bonokna 2 content.myschool.edu.ru/04/10
Hroro no pazueny 2
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11 KJIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnusie IIpakruuyeckue
MPOrpaMmmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenue atomoB. [leproauyueckuii 3aKoH
1.1 u Ilepuoanueckas cucreMa XUMAYECKAX 3 https://lesson.academy-
’ proa content.myschool.edu.ru/04/11
anemenToB /I. 1. Menaeneera
Crpoenue BemiecTBa. MHOrooOpasue https://lesson.academy-
1.2 4
BEILIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 X 6 1 1
MMHHECKHC peaKiim content.myschool.edu.ru/04/11
HToro 1o pasies 13 https://lesson.academy-
pasjeiy content.myschool.edu.ru/04/11
Pa3nes 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 Mertamiel 1
c 6 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Hemertamisl 9 1 1
content.myschool.edu.ru/04/11
CBs13b HEOPraHMYECKUX U OPTaHUYECKUX https://lesson.academy-
2.3 2
BCIIICCTB content.myschool.edu.ru/04/11
HToro 116 pasien 17 https://lesson.academy-
pasiely content.myschool.edu.ru/04/11
Paszngen 3. Xumus u :Ku3HbL
https://lesson.academy-
3.1 XUMHS U )KU3Hb 4 2 Y

content.myschool.edu.ru/04/11




Hroro no pazgeny
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo yacos
Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[IpenMeT opranuyeckoi https://academy-

1 XMMHH, €€ BOSHUKHOBEHHE, 1 content.myschool.edu.ru/lesson/a9f3d191-
pa3BUTHE U 3HAUYECHUE Sele-4e24-ac02-efbl6fa49f6a
Teopus cTpoeHus

. https://academy-
OPraHUYEeCKUX COCTUHEHUN
2 A M.E . 1 content.myschool.edu.ru/lesson/c935a58c-
-Vl DYTIIEpOBa, €6 ab0e-4¢59-9dcf-20517aed4b52e
OCHOBHBIE I10JI0KEHUS
[Ipencrasnenue o
KJaccupuKaluu
OpPraHMYECKHUX BEILIECTB. https://academy-

3 Homenknarypa 1 content.myschool.edu.ru/lesson/726ee099-
(cucremaTuyeckas) u ela9-410f-b8be-b4cb589aeadl
TpUBHUAJIbHBIE Ha3BaHUS
OPraHUYEeCKHUX BEIIECTB
AJKaHBI: COCTaB U https://academy-

4 CTPOEHUE, TOMOJIOTUYECKU I 1 content.myschool.edu.ru/lesson/399fdd 14-
psia 4bal-48e5-a428-dae10d492cbe
MertaH u 3TaH — https://academy-

5 MIPOCTENILINE 1 content.myschool.edu.ru/lesson/258ddc06-
[IPEACTABUTEIIN AJIKAHOB ec23-473c-b3d7-ed82fcaddd02

https://academy-
AJIKEHBI: COCTaB U

6 . 1 content.myschool.edu.ru/lesson/4da31505-

CTpOCHHE, CROHCTEA 652d-4916-9e7c-5688b39bb24




OTUJIEH U IPONUJIEH —

https://academy-

7 IIpOCTENIINE content.myschool.edu.ru/lesson/9641927f-
MPEICTABUTEIINA AIIKEHOB bbc8-44b9-b3ea-81a2be75c47a
[TpakTnueckas padota Ne 1. https://academy-

8 «lTonyuenue >TunEHA U content.myschool.edu.ru/lesson/4038171e-
M3y4YEHHE €ro CBOMCTBY 4158-4bd1-ae98-18dc1cfb9399
Ankanuensl. byraauen-1,3
u MeTunoyraauen-1,3. https://academy-

9 ITonyyenue content.myschool.edu.ru/lesson/05ab5925-
CUHTETUYECKOIO KayyyKa U ba8e-499e-840b-70b5e8db71ae
pEe3UHbI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHSI, https://academy-

10 TOMOJIOTUYECKUH PS/I. content.myschool.edu.ru/lesson/53¢d2379-
AneTuieH — npocTenmmn 2a45-43b1-9f67-7ebcdaf03ce0
MPEACTABUTEND AIKUHOB
Beruucnenus no https://academy-

11 YPaBHEHUIO XUMUYECKOU content.myschool.edu.ru/lesson/6df23393-

€aKLINU 6f08-4b9f-ae01-a983b95b854a
pcaKkn
ApeHbI: 6EH30I1 ¥ TOITYOI. hiips:/fucadony-
12 T content.myschool.edu.ru/lesson/05¢9a929-
OKCHHIHOCTE aperon 6741-4d7¢-84b5-009292468356
I'eneTnyeckas cBs3b
IeBOZOPOIOB https://academy-

13 yr P ’ content.myschool.edu.ru/lesson/d86d7d00-
TPHHAMTIENATIIX K d5b4-491d-aded-c3ddal9feef4
pa3IMYHBIM KJaccam
IIpupoaHbIE HICTOYHUKHI https://academy-

14 YIJIEBOAOPOJOB: content.myschool.edu.ru/lesson/7dada027-

IIPUPOJHBIN ra3 u

8448-418f-b416-fbaledd4ab6d




HOMYTHBIE HE(TSAHBIE ra3bl,
HE(PTh U MPOIYKTHI €€
nepepaboTKu

[TpupoaHbIe HCTOUHUKH
YIJIEBOIOPOOB:
MPUPOJIHBII ra3 u

https://academy-

15 content.myschool.edu.ru/lesson/99557a5e-
MONYTHEIE HETAHBIC raskl, 2221-43e0-97b8-983de535¢44d
HEPTH U MPOTYKTHI €€
nepepadoTKu
KoHTtposbHas padoTa mo hitps:/jacademy-

16 content.myschool.edu.ru/lesson/6¢919641-
paszieity «¥TieBoI0pobly 7956-4130-b1fd-c7e71db395d7
IIpenenbHble OTHOATOMHBIE https://academy-

17 CIUPTHI: METAHOJI U 3TAHOIL. content.myschool.edu.ru/lesson/6abf1680-
BOJlOpO)IHaSI CBSI3b 4eb5-4612-8ea5-44d63cccf518
MHoroaToOMHBbIE CITUPTHI: https://academy-

18 content.myschool.edu.ru/lesson/5439¢18b-
ITHIICHTIHKOTE | LTHICpIH 7440-4b6f-bf84-c04£ad71694f
DeHOo: CTpOoeHUE
MOJIEKYJIBI, PU3HIECKHE U Do

19 ’ . content.myschool.edu.ru/lesson/461aa9¢8-
XHMHIHCECKHC CBOHCTRA, c0ef-4827-a8e5-d12a0bedc826
MIPUMCHEHUE
Anpaeruapl: hopMabaeTHa hitps://academy-

20 content.myschool.edu.ru/lesson/649883b8-
M aUETAT/ICTHA. ALCTOH 7c5£-416-896e-10a2278b08f 1
OIHOOCHOBHBIE
IpeenbHbIE KAPOOHOBBIE hupsiffcindony-

21 content.myschool.edu.ru/lesson/8664b319-

KHCJIOTBI: MypaBbHUHAA U
yKCycHas

0ba3-4945-b076-cb7ae5858b90




ITpakTrueckas padota Ne 2.

https://academy-

22 «CBolicTBa pacTBOpa content.myschool.edu.ru/lesson/b4feaa04-
YKCYCHOM KHCIIOTBI» 3438-4b57-a3ec-ba0f9fe63c0d
CreapuHOBas U OJICMHOBAs
KHCIOTEL. KAK https://academy-

23 ’ content.myschool.edu.ru/lesson/9834d408-
MPEACTABHTCIIH BRICIIIIX 386d-444a-8de3-7efba8h98cdb
KapOOHOBBIX KUCIIOT
Mpb11a KaK cOJU BBICIIMX https://academy-

24 KapOOHOBBIX KHUCIIOT, UX content.myschool.edu.ru/lesson/71ac43{2-
MOIOIIleE IEUCTBUE a0d4-4945-a0eb-1e59¢d5f4d9f
CrnoxHuble 3(upbI Kak
MIPOU3BOIHBIE KAPOOHOBBIX https://academy-

25 content.myschool.edu.ru/lesson/c 19e6ffc-
kncior. I'naponus 7d70-46¢c-a9ee-ebfac27dead9
CJIIOXHBIX 3(pupoB
AKupet: Tiposis, https://academy-

MIpUMEHEHUE,

26 content.myschool.edu.ru/lesson/75957f70-
Ouornorueckas pos 50f4-4910-b706-ac2d 1b0f4c26
KUPOB
YrieBoasl: cOCTaB,

KJIacCU(pUKaIuS. https://academy-

27 Baxneimme content.myschool.edu.ru/lesson/709ce43a-
IPE/ICTABUTEIH: TIIOKO34, deb6-4281-963b-01d2e212d4d0
dbpykTo3a, caxaposa
Kpaxman u nemntonosa kak https://academy-

28 content.myschool.edu.ru/lesson/690fbb76-
MPHPOJIHEIC HOTHMEPET f94a-4£77-bbbe-3d3ae 748716
KonTponbnas pabota no https://academy-

29 pazneny content.myschool.edu.ru/lesson/5a9e4cc3-

«Kucnopoacoaepxariue

f4e9-4b8f-a40f-c9fe7c9c4bf8




OpTraHU4Y€CKUeC
COCOAUHCHU A

AMMHBI: METHJIAMHUH U

https://academy-

30 1 content.myschool.edu.ru/lesson/66a7bd94-
aHHIAH 2be5-decT-b7c7-f1893919d25a
AMUHOKHCIIOTHI KaK
aMmdoTepHbIC OpraHUuYECKUe https://academy-

31 COCIMHEHMS, UX 1 content.myschool.edu.ru/lesson/0c608a59-
OMOJIOTMYECKOE 3HAUYECHUE. 4¢69-4481-839e-9205f201b73¢e
IlenTnabl
benku xak npupoaHbie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.myschool.edu.ru/lesson/c2f2f3d7-
COCIMHCHUSA 43d1-4873-ace0-78eca6009628
OCHOBHBIE HOHATUA XUMHUU https://academy-

33 BBICOKOMOJIEKYJISIPHBIX 1 content.myschool.edu.ru/lesson/45b8 1dac-
COeIMHEHUU acba-440e-99¢3-14¢3ba78050a
OCHOBHBIE METOBLI CHHTE3A
BBEICOKOMOJIEK YIIIPHBIX https://academy-

34 . 1}_,[ p 1 content.myschool.edu.ru/lesson/d7681e62-
COCHMHCHUH. 1 LTaCTMACCHL, c311-48¢9-935e-fb3¢59299¢91
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34
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11 KIIACC

KoaunuecTBO 4acoB

Xumu4eckas CBs3b, €€ BUJIBL;

Ne HMara DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
XUMUYECKUH AJIEMEHT. ATOM. https://academy-
DnexTpoHHask KOHPUTYypaLus 1 content.myschool.edu.ru/lesson/20b1df2e-
aToOMOB 6ce4-435b-bbde-5155d30a45fa
XUMHYECKUH IJIEMEHT. ATOM. https://academy-
DnexTpoHHas KOHPUTYypaLus 1 content.myschool.edu.ru/lesson/e7d48881-
aTOMOB 055d-49da-a49c-7375¢3d033e9
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
https://academy-
XUMHYECKHUX 31eMeHTOB /JI. .
M 1 content.myschool.edu.ru/lesson/2859ec02-
CHICITEERA, MX CBA3D € 8ecd-4cd8-8531-edad962608fh
COBPEMEHHOM Teopuei
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COCAMHEHUI
10 TPYIIIaM U IIEPUOLAM. https://academy-

4 3HavYeHHEe MePUOIUIECKOTO 1 content.myschool.edu.ru/lesson/12bfc348-
3aKOHA U CUCTEMBI 007f-4796-bcda-180fc6b720fe
XUMHUYECKHX dyiemenToB ..

MenpeneeBa B pa3BUTHH
HayKu
Crpoenue BeniecTsa. ] https://academy-

content.myschool.edu.ru/lesson/a9¢c9a61e-




MeXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsi3b

BaneuTHOCTE.
DIEeKTPOOTPULIATEITLHOCTD.

e387-4ffe-bcfb-aca9¢7241b21

https://academy-

6 CrelneHb OKUCIICHUS. content.myschool.edu.ru/lesson/75637222-
BemectBa MoneKkyIsspHOTO U d397-4bla-810a-cc7bca%e8alc
HEMOJIEKYJISIPHOTO CTPOCHUS
IlonsiTHEe 0 AUCTIEPCHBIX
cucremax. UcTuHHEBIE U https://academy-

7 KOJUIOUIHBIE PACTBOPBHL. content.myschool.edu.ru/lesson/fOcbSdef-
MaccoBast qoJIsI BElecTBa B 307e-4575-89d0-86041b603655
pacTtBope
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHWYECKUX COCTUHEHUM. hitps://academy-

8 L eHETHICCKAS CBASE content.myschool.edu.ru/lesson/Oe41e568-

0a2b-4605-bb92-35d1ab69t9ba
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYEeCcKOil XUMUU. 3aKOH https://academy-

9 COXpPaHEHMsI MACCHI BELLIECTB; content.myschool.edu.ru/lesson/8ae38be6-
3aKOH COXPaHEHHUS U e06f-4fae-9729-69903109f968
MPEBPALLECHUS SHEPTUU [IPU
XUMHUYECKUX PEAKIUAX

10 CKOpOCTh peakiuu. https://academy-

OO6patumbie peaKium.

content.myschool.edu.ru/lesson/237cdb54-




XUMHUYECKOE PAaBHOBECUE

[TpakTrueckas padora Ne 1.
«BnusHue pa3nuyHbIX

2787-4817-8330-6e027b075645

https://academy-

11 content.myschool.edu.ru/lesson/237cdb54-
(aiTopoB ia CKOPOCT 2787-4817-8330-6¢027b075645
XUMHUYECKON PEAKLIUN»

DNeKTpOoUTHYECKAs
nucconuanus. [Tonstue o
BOAOpOIHOM Moka3arene (pH) https://academy-

12 pactBopa. Peakiiuyu HOHHOTO content.myschool.edu.ru/lesson/847d1752-
obmena. ['maponus 151b-4501-8390-f29649f6c913
OpPraHUYECKUX U
HEOPraHUYECKHUX BEILIECTB
OKuCIUTENBHO-

BOCCTAHOBUTEJIbHBIE PEAKIIUH. hups://academy-

13 content.myschool.edu.ru/lesson/e2b3e2ce-
Homsrue 00 snexrpommse c781-40be-bb00-fab862636f7e
pacIjiaBoB U pacTBOPOB COJICH
KonrtponbHas pabora no https://academy-

14 pasneny «Teopernueckue content.myschool.edu.ru/lesson/8f2 19cef-
OCHOBBI XUMHUI» 7a8a-44d5-b58a-b3d1b2eeb237
Merannsl, UX IMOJIOKSHHUE B
IIepunonnueckoi cucreme
XUMHYECKUX deMeHTOoB /1. H. https://academy-

15 MeHnneneesa 1 0COOEHHOCTHU content.myschool.edu.ru/lesson/32e5edc9-
cTpoeHwus aroMoB. O01ue cb82-4f4a-ad5e-4f56bc7el4ed
¢du3nueckue cBOCTBa
METaJIJIOB

16 CnutaBbl METAJJIOB. https://academy-

DNEKTPOXUMHUYECKUN Psift

content.myschool.edu.ru/lesson/9adf8229-




HaIpsHKEHNUN METaJuIOB

XUMHYECKHAE CBOUCTBA
BKXHEUIINX METAIUIOB

876b-4907-868e-1d43bf90855¢

https://academy-

17 (HaTpwMii, KNI, KAJIBIHH, content.myschool.edu.ru/lesson/cc14f97b-
MarHuii, aTrtoMUHUI) U UX ada3-4ac9-a123-dadc40973c6f
COeJIMHEHU
XUMHYECKHE CBOMCTBA XpOMa, hatps:/facadenmy=

18 . content.myschool.edu.ru/lesson/5e33bc30-
MEAH I X COCIUTHCHIH 805d-41fe-bf72-860434f45f57
XUMHUYECKHE CBOMCTBA LIMHKA hitps://academy-

19 N ’ content.myschool.edu.ru/lesson/a0d5bd16-
FETIE3T M X COCAHMHCHIHN 683e-4ale-8073-70c604e9¢862
[IpakTnueckas padorta Ne 2.

" https://academy-

20 Peene content.myschool.edu.ru/lesson/e7{f8162-
KCHCPUMCHTAIBHBIX 38131 1O 0d4d-40f8-b9f7-422c3e710750
Teme «MeTamie»"

HewmeTtamnbl, Ux mojgoxxeHue B
[Tepuonnueckoit cucreme https://academy-

21 XUMHYECKUX 31eMeHTOB J[. U. content.myschool.edu.ru/lesson/6545ec44-
Meunneneesa 1 0OCOOEHHOCTH 34¢5-4316-826b-a648d7d6fef7
CTPOEHHUS aTOMOB
du3nvecKue CBOMCTBA
HEMETAJIOB. AJUIOTPONIUS https://academy-

22 HEMETaJJIOB (Ha mpuMepe content.myschool.edu.ru/lesson/2390b83e-
KHCIIopo/ia, cepsl, hocdopa u a935-4c96-bd3a-25f26d9¢1139
yriiepoia)

o XUMHYECKHE CBOMCTBA https://academy-

raJIOr€HOB, CEPEI N UX

content.myschool.edu.ru/lesson/cfb70c37-




COE€IUHEHUN

XHUMHYECKHE CBOMCTBA a30Ta,

2784-4¢66-be05-b0966dffb673
https://academy-

24 . content.myschool.edu.ru/lesson/7¢19b0ba-
(ocodpa 1 1x coepuHenHil 7815-4db3-86f4-d0ac5b740b3b
XUMHYECKHAE CBOUCTBA https://academy-

25 yriaepoja, KpeMHHUS U UX content.myschool.edu.ru/lesson/aled8cOe-
COCTMHEHUN 7c1d-4ed6-8fe0-5185¢cc132628
[TpuMeHeHne BaXXHEHIIINX https://academy-

26 p . content.myschool.edu.ru/lesson/35¢2be59-
HEMETAILIIOR H X COCAMHEHIH £166-46¢6-910c-46a0576d6924
O06006111eHE U
CHUCTEMATHU3aLMs 3HAaHUN [0
teme «HemeTas» https://academy-

27 B ’ content.myschool.edu.ru/lesson/58903722-

IAMCIICHIA TO ypaBHCHUAM 79be-4b22-b276-114fab0dd 141
XUMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKHE PACUETHI
ITpakTuyeckas paGora Ne 3.
«PeleHie https://academy-

28 content.myschool.edu.ru/lesson/46b429¢4-
KCICPUMEHTATILHDIX 3a/at 10 93 1¢c-43fb-a2ba-be9eObbeddef
TeMe "Hemeraminr"»

KonTponpHas pabota mo https://academy-

29 TeMaM «MeTaJuIbl» U content.myschool.edu.ru/lesson/96998e2d-
«HemeTtamie 5037-43d4-b8ec-c62c¢£3452090
Heoprannueckue u
OpraHuYeCKUEe KUCIOTEI https://academy-

30 Hp ' content.myschool.edu.ru/lesson/c6c5af9a-

COPTAHIHCCITE 1 9645-4604-9834-59151d566a61
OpraHHYECKHUE OCHOBAHUS
31 AmdoTepHbIe HEOpraHUYeCKUe https://academy-




1 OPraHUYCCKHUEC COCAUHCHMUA.

T'eneTnueckas cBSI3b
HEOPraHUYECKUX U
OPraHMYECKHX BEILECTB

content.myschool.edu.ru/lesson/0f59d4£0-
199b-40f4-ae5f-81026ff23780

Pone xumuu B o0ecrieueHun

DKOJIOTHUYECKOM, https://academy-

32 SHEPTeTUYECKON U MUIIEBOMN 1 content.myschool.edu.ru/lesson/029ee9f3-
0€30MacHOCTH, pa3BUTUHU 6675-4682-9ba8-7fca5cal8277
MEUITITHBI
[IpeacraBnenus o6 oOmuUx
HAYYHBIX IPUHITUAIIAX hups://academy-

33 e P 1 content.myschool.edu.ru/lesson/34e920c7-
HPOMBIILICHHOTO HOTYACHHA £570-45b1-8c7e-b7989845da49
BOKHEHIIINX BEIICCTB
UYenosek B MUpe BEILIECTB U https://academy-

34 MarepuanoB. XHUMHS U 1 content.myschool.edu.ru/lesson/f5999557-
3710pOBbE YEIIOBEKA 18c8-4853-83a0-588bf830407a

OBILIEE KOJIMYECTBO YACOB 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 kmacc/ Pymsutuc I'.E., ®enpaman @.I., AkiuoHepHOE OOIIESCTBO
«3narensctBO «IIpocBenienre»
Xumums, 11 xmace/ Pymsutuc T'.E., ®enmpaman @.I., AxknmoHepHOe 0O0IIECTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. O.Cl'abpuensn, I'.I'.JIpicoBa «Xumus Metonuueckoe mocobue — 0a30BBIN
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.CTlabpuensn, W.I'.OctpoymoB, «OOmas Xumus B TecTax, 3ajadax,
ynpaxknenusx. 11 kimace» — M.: lpoda, 2023 ro.

3. 0O.CTlIabpuensn, IL.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.

4. O.C.I'abpuensn, I'.I".JIsicoa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas
kHUTa 14 yauteiasn». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHas
KHUTa 11 yuuteias». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.PemeroB, WN.I'.OctpoymoBa «3agaun 1O XUMHUU U
croco0sI ux pemeHus» - M.: «poda», 2021rox.

7. B.I. [enucoBa «Xumusa 11 kjacc mnoypouHble IJIaHBI MO YYEOHHKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaay Yuurens 2018ro.

8. M.A.Ps6oBa, Y.JO.Hesckas, P.B.JIuako «Tectbl mo xumum 11 ximace», - M.:
Ok3ameH, 2019r.

9. O.C.TI'abpuensa, U.I'.octpoymOB «XWMHUYECKUN SKCIIEPUMEHT B TKosie 11

kiacc»; - M.: Ipoda. — 2019 rox.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

. http://www.chemnet.ru

. http://him.1september.ru

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

. http://www alhimik.ru

. http://chem.rusolymp.ru

. http://www.chemistry.ssu.samara.ru

. http://www hemi.nsu.ru
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. http://www.chemistry.ru
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