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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTelbHbIX Opranu3aunusx Poccuiickoin
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenU(PUKA HAyKH XUMHUH, €€ 3HAUYCHUsS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTIpaeT OCOOyIO0 POJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (OpMUpYETCS B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJbTYpbl, HEOOXOIMMBIM YCIIOBHUEM YCIIEILIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON O€30MaCHOCTH U OXPaHBbI 30POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU INPU W3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQopMuUpoBaHa B MporpaMMe IO XHUMHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHHW. B Kypce OpraHm4eckod XUMHUHU MOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYarolMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3UM XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JaHHOTO  YPOBHS  M3YYEHHMSl OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUA IyTEM JKCIIEPUMEHTa U
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pElICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKd Kak O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIIMU HW3YYCHHUS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHWE M IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX Il TPUOOPETCHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COOMIOJCHHEM  IPaBHI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHUK XUMUU B OOJbIIed CTeNeHH OTAATCAd  MPEANOYTEeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraius oOyJaromMxcsi K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre 'y OOy4aromIMXCs KIIFOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TaKXKe JJIA OIEHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XUMHUHU, €€ BaXKHOM pPOJM B PEHICHUH TI00alIbHBIX MpoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omonorus, u30Mepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENEN KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPAIICHUI0 OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHUss M TOPEHHs), HAXOXKICHHE B MPUPOAE, MOJIyYEeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPHU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTalUTUYECKUil), muposu3. I[IpoayKTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTA PEAKIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU METaJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCU(UKAIMA ~ yIIAEBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyISIpHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKClIepUMEHTANbHBIE METOAbl H3Y4YEHHsI BEIIECTB M HMX MpEBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 knacce OCYILIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U ciiadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lomoxenne mertamioB B Ilepuognyeckor cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINM «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelllecTBa WU 00BbEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OecrieYeHUM KOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUaANOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MnpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, Tak W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJCIMPOBaHUE, U3MEPEHUE, SIBIICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS MPOMBIIICHHOCTb, HaHOTEXHOJIOTH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPUHATBIMU B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[I03HABATEILHOW M MPAKTUYECKON JEeSTEIbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBbHBIX HOpPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 310poBOTO M 0Oe30macHoro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY U3YUYEHHIO MPOQECCHIl pa3IudyHOTO pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccuu U pean3aliu COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HHU Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JESATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOJLI U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpHI, PEIICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS )1 aHAJIN3a U OOBSICHCHHUS SBIICHUH OKPYKAOIIET0 MHUPA U
MIPOUCXOAAIINX B HEM W3MECHCHUH, YMEHHUS JIe1aTh 000CHOBaHHbBIC 3aKIIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcCle0OBaHNEe, HAOIIOIEeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesiTh LENH JEeITEIbHOCTH, 3ajaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHS ISl OOBSCHEHUS OTICIbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylia, ypaBHEHUE XHWMHYECKOU
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI M1 (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHETa), aHANM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

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

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (DOPMUPOBAHWM MBINUICHUS W  KyJbTYpbl JUYHOCTH, €&
GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAaIIEe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnyecko HoMmenkiatype (IUPAC), a Taxke NpUBOAWTH TPUBHATIbHBIC
Ha3BaHMs OTACJIBHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, MPOMNWIECH, AlETUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

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

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWH, I[BETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CJIETIBIX M CJIA0OBUAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHUSI, XUMUYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMMOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAsi, MOJEKYJApHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIWHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHMYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrolliux BEHIECTB, TEINIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbiBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMK OT Pa3Iu4HbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOLMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE TMpaBHiIa OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJad IO
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (HOpMYyIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COOMIONATh  TpaBUia  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHUS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

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

JUISE CJICTIBIX W CJA0OBUAAIIMX OOYyYaIONIUXCS: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.

D®opMbI KOHTPOJIS 3HAHUHA M YMEHHU 00y4A0IINXCS

Tekyluii KOHTPOJIb YPOBHSA YCBOSHHUs 3HAHUM OCYLIECTBIIACTCS 10 pe3ysibTaTaM
YCTHOT'O OIIPOCA, BBIMIOJIHEHUS YYAIUMUCS NHIUBUAYAIBHBIX KAPTOYEK, TECTOBBIX
3agaHui. [IpomexyTOUHBIN KOHTPOJIb YPOBHS 3HAHUM YUYallIUXCs
IpeyCMaTpUBAET MPOBEACHNUE CAMOCTOSTENbHBIX PA0OT U TECTUPOBAHUSI.
WTOroBbIi (TEMaTHYECKHUI1) KOHTPOJIb OCYIIECTBIIETCS C MOMOIIBbIO KOHTPOJIBHBIX
Y IPAKTUYECKUX padoT.

BO3MOKHbBIE TEMbI JIJIS1 TPOEKTOB

1. OGBUHSIIOTCS TPUPOJHBIC UCTOYHUKH YTIIEBOJIOPOIOB.
2. YrneBonopossl B ipupone. Hedtb u npupouslii ras.
3. ApomaTH3aTopbl HA OCHOBE CJIOKHBIX 3(PHPOB.

4. ApomaTnyeckue Maciaa — OECLIEHHBIN Jap MPUPOIbI.

9

. AciMupyH — JpYT WM Bpar?

o)

. BenzanupeH - XuMHuKo-3K0JI0THUUYEcKas mpodieMa COBPEMEHHOCTH.
7. B Mupe nonmmMepos.

8. I'moTaMar HaTpusi — MPUYMHA MUIIEBOW HAPKOMAHUHU.

9. XKupsl: Bpen u noib3a.

10.M13 13HM NOJMATUIIEHOBOTO TTAKETA.

11.13 gero cocrout onexnaa. BoiokHa.



12.Mup mtactmacc.

13.MblnpHas HCTOPHS.

14.Caxap u caxapo3aMEeHUTEU: 32 U MPOTHUB.

15.Y1o Takoe HEPTH M KaK OHA MOSIBUIACH Ha 3emiie?

16.Yto Takoe caxap u OTKyJia OH OepeTcsl.

17.10enk HATYpaIbHBIA U UICKYCCTBEHHBIN.

18.B Mmupe opraHn4ecKux KUCIOT.

19.A30T B nuiLe, BOJIE U OPraHU3ME YETOBEKA.

20.AmoMuHNN — MeTain XX Beka.

21.buorennas kinaccudukanus XUMUIECKUX JIEMEHTOB.

22.B Mupe KOppOo3un METAILIOB.

23.B yIMBUTEIBHOM MHUPE KPUCTAIIIOB.

24.BnusiHAE METAJUIOB HA JKEHCKUM OPraHUu3M.

25.Bonga — BelecTBO MPUBBIYHOE M HEOOBIUHOE.

26.BpipamyBaHye KpUCTAIOB MPY PA3JIMYHBIX BHEIIHUX YCIOBUSIX.
27.I'panu sipkoii Hatypsl. .. Mennenees.

28.Kene30 u okpy:xaromias cpea.

29.VccnenoBanue ypoBHS KOPPO3UHU NaMSATHUKOB rOpoja.

30.Mo/ B IpOAYKTaX IMTAHMS ¥ €ro BIMSHUE HA OPTAHU3M YEIIOBEKa.
31.Mengenees u HoGeneBckas npemus.

32.MuKpO3JIEMEHTHI: 3710 WX 01aro?

33.Ilepuoanueckas cucrtema .M. MenneneeBa kak OCHOBa HAYYHOTO
MUPOBO33PEHUS.

34.Copa: 3HaKkoMasg ¥ HE3HAKOMas.

35.25neMeHT HOMEp OJIHH.



OCHOBHBIE KPUTEPUU OUEHUBAHUSA AEATEJBHOCTHU
OBYYAIOIIIUXCA

OrneHka y4eOHbBIX JOCTHKEHUHN 00yJaromIMXCsl IPOU3BOAUTCS C yUETOM

L[eJIeH ITPEABAPUTEIIBHOI0, TEKYILETO, TAITHOIO ¥ UTOIOBOI'0 NIEAArOrn4ecKoro

KoHTpoJist 1o [IporpamMme yueOHOro npeamera « XUMHS»

Ouenka TpebdoBanus

3a4TEeHO 5 (OTJIMYHO)

3HaHUA, TOHUMaHUs, TITyOUHBI YCBOCHMSI 00yJaroIUMCs BCET0 00beMa
IPOrpaMMHOr0 MaTepuasia. Y MEHUs BBIACIATH TJIaBHBIE MTOJIOKEHUS B
U3YYEeHHOM MaTepualie, Ha OCHOBaHUU (DaKTOB M MPUMEPOB 0000111aTh, AE1aTh
BBIBO/IbI, YCTAHABIMBATh MEXXIPEAMETHBIE U BHYTPHU MIPEIMETHBIC CBS3H,
TBOPYECKU MPUMEHSET MOJyUYEeHHBIC 3HAHUS B HE3HAKOMOM CUTYaIlHH.

OTcyTcTBHE OMMOOK M HETOYCTOB MPH BOCITPOU3BEICHUN U3YICHHOTO MaTepHara,
IIPY YCTHBIX OTBETaX YCTPAHEHUE OTIAEIBHBIX HETOUHOCTEH C ITOMOIIIBIO
JOTIOJTHUTEIHHBIX BOTIPOCOB YUUTEIS, COOMIOACHUE KYIbTYPhI MUCHbMEHHOU U
YCTHOM peuu, MpaBuil oPopMIICHUSI TUCEMEHHBIX PadoT.

4 (xopo1uo)

3HaHUE BCETO U3YYEHHOIO MPOTPAMMHOI0 Matepuana. Y MEHUH BbIJICIISITh
IJIABHBIE TIOJIOKEHHUS B U3YYEHHOM MaTepualie, Ha OCHOBaHUM ()aKTOB U IPUMEPOB
000011aTh, JAeiaTh BEIBOJIbI, YCTAHABIMBATH BHYTPU MPEIMETHBIC CBSI3H,
IIPUMEHSATH ITOJyYECHHBIC 3HAHUS Ha MPAKTHUKE.

HesnauurtenpHble (HerpyObie) OMIMOKN U HETOYCTHI TPU BOCIPOU3BEACHUU
U3Y4YE€HHOTO MaTepuaa, COOII0ACHHE OCHOBHBIX MPAaBWII KyJIbTYPbl TUCBbMEHHON U
YCTHOM pedH, MpaBuil 0POopMIICHHUSI TUCHbMEHHBIX pa0oT.



3 (y1oBJI1€TBOPHUTEIbHO)

3HaHWE ¥ YCBOEHUE MaTepHalla Ha ypOBHE MUHUMAJIBHBIX TPEOOBaHUI
IIPOTPaMMBbl, 3aTPYAHEHHE IPU CAMOCTOATEIIBHOM BOCIIPOU3BEICHUH,
HE0OXOMMOCTh HE3HAUUTENLHOM TOMOIIIY MpEenoaBaTes.

YMmenune paboTaTh Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPYTHCHUS IPY OTBETaX Ha
BUJIOM3MEHCHHBIE Bonpockl. Hannuue rpy0oi ommOKu, HECKOJIBKUX HETPYOBIX
IIPY BOCTIPOM3BEICHUH U3yUYEHHOT0 MaTepHraia, He3HAUUTEeIbHOE HECOOII0ICHUE
OCHOBHBIX MPABUJI KYJIbTYpbl TUCBMEHHOMN U YCTHOM peuu, IpaBuil 0(hOpMIICHUS
MUCbMEHHBIX padoT.

HE324YTEeHO 2 (HeyA0BJIETBOPHUTEIbHO)

3HaHWe ¥ YCBOEHHE MaTepHralia Ha YpOBHE HUYKE MUHUMAJIbHBIX TPEOOBAHUI
IPOrpaMMBbl, OT/IENbHBIE MPeICTaBlIeHUs 00 U3yueHHOM MaTepuaiie. OTCyTcTBHe
yMeHu# paboTaTh Ha YPOBHE BOCIIPOU3BECHUS, 3aTPYITHEHUS IIPU OTBETaX Ha
CTaHJapTHbIE BONPOCkl. Hamnyme HECKOMBKUX TpyObIX OMIMOOK, OOJIBIIOTO YKCIia
HErpyObIX MPU BOCHPOU3BEICHUH U3YYEHHOTO MaTepualia, 3HaUUTEIbHOE
HECOOJII0/ICHUE OCHOBHBIX MPABWJI KYJbTYPhl MUCbMEHHOU U YCTHOU peUH, MpaBUl
o(opMIICHUS] TUCbMEHHBIX PadoT.

1 (egununa) CraBuUTCA 3a MOJIHOE HE3HAHUE U3YYEHHOTO MaTepuala, OTCyTCTBUE
AJIEMEHTAPHBIX YMEHUHN U HABBIKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBO 4acoB
HaumeHoBaHuUe pa3iesioB H DJiIeKTpOoHHbIE (HU(POBHIE)
Ne i/m Konrpoasnsie | Ilpakruyeckue
TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer opraHn4ecKkoi XUMHH. http://school-
11 Teopust cTpoOeHUS OPraHUYECKUX 3 1 0 collection.edu.ru/catalog/rubr/d05469b0-
coequneHuit A. M. byrneposa 69bd-11db-bd13-0800200c9¢10/75866/
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
[IpeeNbHbIe YIIEBOIOPOIEI — https://orgchem.ru/
2.1 P r P 2 0 0 https://yadi.sk/i/2ej5UWkIV1K-kg
ATKAHDT https://yadi.sk/i/RY pj3ATWF1yyhg
https://orgchem.ru/
https://yadi.sk/i/mlvvb8hYqiCALA
https://yadi.sk/i/Q4Rk9iBmyofvLQ
H :
2.2 CHPEACIIBHBIC YTICBOOPOAL 6 0 0 https://yadi.sk/i/KgJHpj4dPInHOA
AIIKCHEL, ATTKaJHCHEL, alIKHHEL https://yadi.sk/i/TzV8fD369mSdpg
https://yadi.sk/i/KgJHpj4dPInHOA
https://yadi.sk/i/TzV8fD369mSdpg
https://orgchem.ru/
23 ApOMATHHECKHE YIIIEBONOPOAEI 2 0 0 https://yadi.sk/iftOfVFIWAP88Wnw
https://yadi.sk/i/_Dqgchv_vH4y-6g
IT
2.4 PHPOZAHBIE HETORHHIH 3 1 0 https://yadi.sk/i/-yNEIbpZXAgNeQ
YIIEBOIOPOAOB U UX



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://orgchem.ru/
https://yadi.sk/i/mIvvb8hYqiCALA
https://yadi.sk/i/Q4Rk9iBmyofvLQ
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://yadi.sk/i/-yNElbpZXAgNeQ

nepepaboTka

Hroro no pazneny

13

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cnuptel. Genon

https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe tYxQ
https://yadi.sk/i/YKF25r6¢cv8HfVQ
https://dnevnik.ru/soc/tests/?test=665845
view=details context=school
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q

Anpneruapl. KapooHOBBIC

3.2
KUCTOThI. Cll0KHBIE 2PUPBI

https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668086
view=details context=school
https://disk.yandex.ru/i/ILIBu7iBMEWGVA
https://yadi.sk/i/KzQdw6byK6iX3w

3.3 VYriaeBoasl

https://orgchem.ru/
https://yadi.sk/i/xzTFkkCWo0ZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXXD6JAXKG_Sw
https://yadi.sk/i/m7JIWStVvL00jw

Hroro no pazneny

13

Pa3nes 4. A3oTcoaepskaiue opraHniecKue

COCANHCHUA

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku

https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYblaD0Onca-5w
https://yadi.sk/i/_8r5ntiVAagqMQ
https://yadi.sk/i/kb5egOnMnYwF5qg

Hroro no pazaeny



https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://yadi.sk/i/KzQdw6byK6iX3w
https://orgchem.ru/
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/kb5egOnMnYwF5g

Paspnen 5. BeicOKOMOJIEKYAISIpHbBIE COCUHEHUS

https://disk.yandex.ru/i/Z1gOtnou5FkX g

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAagqqMQ
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ

KanengapHo- TeMaTuueckoe MIaHNPOBaHNe

10 KJIACC
KoanuectBo yacon
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer oprannveckoin 10a-06.09 | http://school-

1 XUMUHU, €€ 1 collection.edu.ru/catalog/rubr/d05469b0-
BO3HHUKHOBEHHUE, Pa3BUTHE 106 -04.09 | 69bd-11db-bd13-0800200c9c10/75866/
Y 3HAUYCHHE
Teopus crpoeHus 10a-13.09 | http://school

a-13. ://school-
opraHuyec :

2 Prati IiHZ M 1 collection.edu.ru/catalog/rubr/d05469b0-
COCHMHCHIH A A1 106-11.09 | 69bd-11db-bd13-0800200c9c10/75866/
bytneposa, €€ OCHOBHBIE
MOJIOKEHHUS

10a -20.09

3 CrapToBas 1 1
IMarHocTuueckas padota 106-18.09
AJIKaHBI: COCTaB U 10a -27.09 https://orgchem.ru/

4 CTpOEHUE, 1 https://yadi.sk/i/2ej5UWkJV1K-kg
TOMOJIOTHYECKHUI PSII. 106-25.09 https://yadi.sk/i/RYpj3ATWF1yyhg

Homenkiarypa
OpPraHUYECKUX BELIECTB



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg

MertaH u 3TaH —

10a-04.10

> fpocTeHtme 106-02.10 | https://yadi.sk/i/2ej5UWKIV1K-kg
MIPEACTABUTEH AJIKAHOB
10a-11.10 ] . .
6 AJIKEHDL: https://yadi.sk/i/mlvvb8hYqgiCALA
JTKCHRL: cOCTAB 1 https://yadi.sk/i/Q4RKiBmyofvLQ
CTPOEHME, CBOUCTBA 106-09.10
IHIICH ¥ IDOMIICH — 10a-18.10 | https://yadi.sk/i/KgJHpj4dPInHo
7 . P https://yadi.sk/i/Tz\VV8fD369mSdpg
MpoCTeHIIe 106-16.10 https://dnevnik.ru/soc/tests/?test=646133
TIPCACTABUTC/IN AIIKCHOB view=details context=school
Anxanuensl. byraguen-1,3
u MeTII[/IJ'I6 a IZ]eTHﬂl 3 10a-25.10
8 o YTMHCH L, 9. https://yadi.sk/i/o-rj_hFOh9bGSg
OmyHenme 106-23.10
CUHTETHYECKOTO KaydyKa
Y PE3UHBI
AJIKUHBI: COCTaB U 10a -08.11
9 0COBCHHOCTI CTDOCHIS https://yadi.sk/i/HB-wOIQWnu5XGw
P ’ https://yadi.sk/i/qkFIQQbt-xGAIA
TOMOJIOTHYECKHAN P 106-06.11
ALIETUIIEH — MPOCTEUIIHI
MIPE/ICTAaBUTENb aTKHHOB
10a -
Brruucienusa mo
o 15.11
10 YPaBHEHUIO XUMUYECKON

peakuuu

106-13.11



https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/mIvvb8hYqiCALA
https://yadi.sk/i/Q4Rk9iBmyofvLQ
https://yadi.sk/i/KgJHpj4dPInHo
https://yadi.sk/i/TzV8fD369mSdpg
https://yadi.sk/i/o-rj_hFQh9bGSg
https://yadi.sk/i/HB-w0lQWnu5XGw
https://yadi.sk/i/qkFlQQbt-xGAIA

ApeHbl: OEH30J1 U TOTYOII.

https://yadi.sk/i/tOfvFIwAP88Wnw

11 .
TOKCUYHOCTH apEHOB https://yadi.sk/i/_Dgchv_vH4y-69
I'eneTnyeckas CBsI3b 10a-22.11
12 YIJIEBOJIOPO/IOB,
IpUHAUICKAINX K 106-20.11
pa3IMYHBIM KJlaccam
[IpupoiHbIE UICTOYHUKHU
JIEBOJOPOIOB: 10a-29.11
13 fﬂ o ﬂmﬁﬁﬂras " https://orgchem.ru
pHpoZ https://yadi.sk/i/ZTsYP4uAvkj40Q
MOMYTHBIE HEPTAHBIC 106-27.11
ra3pl, He()Th U MPOAYKTHI
e€ mepepaboTKu
ITpupoaHBIe HCTOYHUKH
pepoﬂo . 10a -06.12
JIEB B! -
14 T #op VIL https://yadi.sk/i/-yNElbpZXAgNeQ
MIPUPOJIHBIN Ta3 u 106-04.12
MOMYTHBIE HEPTAHBIE
ra3bl, HETh U TIPOTYKTHI
e€ nepepaboTKH
10a -13.12
15 KonTponbnas padoraNel
«YTII€BOIOPOABD) 106-11.12
10a -20.12 . i
16 https://yadi.sk/i/QZO8MwzXe tYxQ
https://yadi.sk/i/YKF25r6¢cv8HfV
[IpenenbHbie 106-18.12 ps:/ly Q

OAHOATOMHBIC CIIMPTHI:

https://dnevnik.ru/soc/tests/?test=665845



https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://orgchem.ru/
https://yadi.sk/i/ZTsYP4uAvkj40Q
https://yadi.sk/i/-yNElbpZXAgNeQ
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ

METaHOJ U 3TAaHOJI.
Bomopoanas cBs3b

view=details context=school
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q

10a-27.12
MHoroatoMHbI€ CIIUPTHI: A

17 p https://yadi.sk/i/Y kKF25r6cv8HFVQ
STUJIEHTJIUKOJIb U 106-25.12
TIMLEPUH
@DEeHOJI: CTPOEHHUE 10a -10.01

18 MOJICKYJIbI, PU3UYECKUE U https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
XHMHYECKHE CBOMCTBA, 106-15.01
MPUMEHEHUE

10a-17.01 https://dnevnik.ru/soc/tests/?test=668086
ANbIEeTUIbL: ) )

19 view=details context=school
(popmanaeru u 106-22.01 | https://disk.yandex.ru/i/ILIBuZiBMEWGVA
areTaabIerua. AeToH
OIHOOCHOBHEBIE 10a -24.01

20 npeenbHble KapOOHOBBIE https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
KHUCJIOTBI: MypaBbUHAA U 106-29.01
YKCYyCHast
XHUMHUYECKHE CBOMCTBA 10a -31.01

21 KapOOHOBBIX KHCIIOT Ha
IIpuMepe YKCYCHOU 106-05.02
KHUCJIOTEI

10a -07.02 .
99 CreapuHoBas U 0JIEMHOBAsI https://dnevnik.ru/soc/tests/?test=668270
view=details context=school
KHCJIOTHI, KaK 106-12.02

NpEACTAaBUTCIIN BBICHIUX



https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ

KapOOHOBBIX KUCIIOT

10a -14.02
93 Mbiu1a Kak COJIU BBICIHIUX
Kap60HOBH>i KHCJIOT, UX 106-19.02
MOIOILIEE IEHCTBUE
Crnoxuble 3(upbI Kak
IIPOU3BOJHBIC KA 6OHOBI>IX 10a -21.02
24 P P https://yadi.sk/i/KzQdwebyK6iX3w
KHUCJIOT.
106-26.02
I'uapoIn3 CIIOKHBIX
a¢upoB
YKupsl: rugponus 102 -07.03
25 Prl: THAPOIHS, https://yadi.sk/i/L AXOyyOboGWL Ww
MPUMEHCHHE, 106-05.03
OuoJsIornvecKas poJib
KHUPOB
VIJIeBOIBL: COCTAB, https://vad!.sk/!/szFkaWoZEdzq
KIACCHOHKATTHA 10a -14.03 https://yadi.sk/i/3RgYRct5D3b0kw
26 B . ' https://yadi.sk/i/KzQdw6byK6iX3w
AAKHCHIIHE 106-12.03 | https:/lyadi.sk/i/BYXXD6IAXKG Sw
TIpEACTAaBUTENIH. TUTTOKO3a, https://yadi.sk/i/m7JIWStVvL0Ojw
bpykTo3a, caxaposa
103 -21.03 https://vad?.sk/?/szFkaWoZEdzq
27 KpaxMal i Le/ono03a KaK https://yadi.sk/i/SRgYRct5D3b0kw
p H 106-19.03 https://yadi.sk/i/KzQdw6byK6iX3w

MPUPOAHLBIC TTOJIUMEPBI

https://yadi.sk/i/BYXXD6JAXKG Sw

https://yadi.sk/i/m7JIWStVvLOOjw



https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/LAX0yyOboGWLWw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw

[TpakTruyeckas padora No

10a -04.04
98 1. Unentudukanms
OpraHI/I‘leCIiI/IX 106-02.04
COEIUHEHNI
Kontponbras pabotaNe2 10a -11.04
29 «Kucnopoaconepxamye
OpraHuYecKue 106-09.04
COEIUHEHUSD)
10a -18.04 , o
30 P — https://disk.yandex.ru/i/fFj_HbBI1KKaaw
) https://disk.yandex.ru/i/7nYblaD0Onca-5w
AHWJINH 106-16.04
AMHUHOKHCIOTHI KaK
am(oTepHbIe 10a -25.04
31 OpraHUYECKHE https://yadi.sk/i/kb5egOnMnYwF5g
COEIMHEHMUS, UX 106-23.04
OMOJIOrMYeCcKOoe 3HAUCHHE.
Ilerrtuanl
5 10a -16.05
€JIKA KaK IIPUPOIHEIE N .
32 PHpOA https://yadi.sk/i/_8r5ntiVAaqgMQ
BBICOKOMOJICKYJISIPHBIE 106-30.04
COEIMHEHNS
OCHOBHBIE IOHATHSA _ _
UM 10a -16.05 https://disk.yandex.ru/i/Z1gOtnou5FkX g
33 https://disk.yandex.ru/i/3tr2N-dMi8-BOw
BBICOKOMOJICKYIIAPHRIX 106-07.05 | https://yadi.sk/i/_8r5ntiVAaggMQ

coenmaeHnii. OCHOBHBIE
METOJBI CHHTE3a



https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5g
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ

BBICOKOMOJIEKYJISIPHBIX
coenuHenni JlmacTMaccel,
Kay4yKH, BOJIOKHA.

10a -
https://disk.yandex.ru/i/Z1qOtnou5FkX g
1T 23.05
34 Nf’;‘;’mqecmﬂ padora 1 https://disk.yandex.ru/i/3tr2N-dMis-BOw
2. 1aclosHaBaAHNC https://yadi.sk/i/ _8r5ntiVAaqqgMQ
IJIaCTMAacC ¥ BOJIOKOH 106-14.05
OBILIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoxka KonuuecTBo vacos ‘ Hata OneKTpoHHbIE IIU(PPOBLIE
/T Beero|| Konrposhsie || IIpaxtieckue || A3YICHHA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
1 |[Xumuueckuii aieMeHT. ATOM. DJIEKTPOHHAs KOH(PHUTYpaLus 1 04.09.2024 | bubnmrorexa LIOK
aTOMOB https://m.edsoo.ru/59c112ee
2 |[lepuoanyeckwuii 3akoH u [leprnoanueckas cucrema 1 11.09.2024 ||bu6nmoreka IIOK
xumuaeckux snemenTos JI. Y. Menneneesa, Ux CBs3b C https://m.edso0.ru/16957c01
COBPEMEHHOM TEOpHUEH CTPOCHHS AaTOMOB
3 ||3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX IeMEHTOB | 1 18.09.2024 | bubaunorexa IIOK
U UX COCJMHEHHH 110 TPYIIaM U mepuoiaM. 3HaueHHe https://m.edsoo.ru/f8468927
MIEPUOIUIECKOTO 3aKOHA M CUCTEMbl XUMHUYECKUX 3JICMEHTOB
.. MenneneeBa B pa3BUTUN HAyKU
4 ||CtpoeHue BelecTBa. XMMHUYECKas CBSI3b, €€ BHJIbI, MEXaHU3MBbI|| 1 25.09.2024 | bubnunoreka ITOK
00pa3oBaHUs KOBAJICHTHOMW CBsI3U. BoopogHast cBs3b https://m.edsoo.ru/5a8072af
5 ||BameHTHOCTB. DneKTpooTpHLATEIbHOCT. CTeneHb OKucneHus.| 1 02.10.2024 | bubnmnorexa LIOK
BerecTBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS https://m.edsoo.ru/3d2ca093
6 |[loHsiTHe O AMCIIEPCHBIX CUCTeMaX. VICTHHHBIE U KOJUTOH/IHBIC 1 09.10.2024 | bubmmoTeka LIOK
pacTBOpBL. MaccoBas 70715 BEIIECTBA B PAaCTBOPE https://m.edsoo.ru/da2c70e4
7 |Kmaccudukanus 1 HOMEHKIIATypa HEOPTaHHUECKUX 1 16.10.2024| bubauoteka [IOK

coequHeHMH. ['eHeTHYECKas CBA3b HCOPraHNYCCKUX BCILCCTB,
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MCTAJJIOB

Ne Tema ypoxka KonuuecTBo vacos ‘ Hata OneKTpoHHbIE IU(PPOBLIE
n/n Beero|| Konrponshsie || IIpaxtieckue || A3YICHHA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
pa3InYHbBIX KJIACCOB https://m.edsoo.ru/bf9e108d
8 |Knaccuduranus XMMUYECKUX peaKkiiii B HEOPraHUYECKOH U 1 23.10.2024 | bubnmnorexa LIOK
OpPraHu4ecKOil XUMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB; https://m.edsoo.ru/6335cdd2
3aKOH COXpPaHECHHUS U MPEBPAIICHUS SHEPTHH TPH XUMHUYECKHUX
peaKIusIx
9 ||Ckopocts peakimu. OOpaTuMbie peakiini. X HUMUIECKOES 1 06.11.2024
paBHOBECHE
10 |[[TpakTuyeckas pabora Ne 1. «BinusiHre pa3invHbIX (HaKTOPOB 1 1 13.11.2024 | bubaunoreka [TOK
Ha CKOPOCTh XMMUYECKOU PEaKIim https://m.edsoo.ru/1facaldl
11 || DnexTponuTrueckas nuccoruanus. [IoHATHE 0 BOTOPOIHOM 1 20.11.2024 | bubaunoreka LJOK
nokasatene (pH) pacTBopa. Peakiu noHHOTO 0OMEHa. https://m.edsoo.ru/5f766bdf
['maponn3 opraHuvecKux U HEOPraHMYECKUX BEIECTB
12 ||OkucnuTeNbHO-BOCCTAHOBHUTENIBbHBIC peakiuu. [ToHsTHe 00 1 27.11.2024 | bubaunoreka LJOK
SJIEKTPOJIM3€E PACIIIIABOB U PACTBOPOB COJICH https://m.edso0.ru/56226060
13 |[KouTpomnbHas padoTa 1o paszzieny « [eopeTH4ecKHe OCHOBBI 1 1 27.11.2024
XUMH U
14 |IMeransl, uX nonoxkenue B [lepuoandeckoit cucreme 1 04.12.2024 | bubnmnoreka LJOK
xuMHrueckux 3aementoB [I. . MenpeneeBa u 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoenust atoMoB. O0IIHe (U3NYECKHE CBOWCTBA METAJIJIOB
15 ||CrmaBsl MeTauioB. DIEKTPOXUMHUYUECKUH sl HATPSHKCHUN 1 11.12.2024| bubauoteka [IOK
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Ne Tema ypoxka KonuuecTBo vacos ‘ Hata OneKTpoHHbIE IU(PPOBLIE
/T Beero|| Konrponshsie || IIpaxtieckue || A3YICHHA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
https://m.edsoo.ru/42b872e3
16 | Xumuueckue CBOMCTBA BYKHEHIIINX METAJUIOB (HaTpuid, Kanui, || 1 18.12.2024 ||bu6nmoreka IIOK
KaJIbIIM, MarHHi, ATFOMUHHUN) U UX COCTUHCHHI https://m.edsoo.ru/e12c26b3
17 || Xumuueckue CBOMCTBAa XpoMa, MEH U UX COCTUHECHUI 1 25.12.2024 |bubnunoreka IIOK
https://m.edsoo.ru/9911bef3
18 | XuMuueckue cBOMCTBA LIMHKA, XKeJle3a U UX COSIUHEHUN 1 15.01.2025 |[Bub6nmoreka ITOK
https://m.edsoo.ru/610d7431
19 |IIpakTryeckas padora Ne 2. "PenieHne sSKCriepuMEHTAIbHBIX 1 1 22.01.2025 | bubnmotexa LIOK
3a1a4 1o Teme «MeTamib" https://m.edsoo.ru/27a4af43
20 ||Hemetasisl, ux mojioxkenue B [lepuoguueckoii cucreme 1 29.01.2025 | bubnmoreka ITOK
XUMHYeCKHX daeMeHTOB 1. 1. MenaeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTPOEHHUS aTOMOB
21 | ®dusnyeckue cBOMCTBA HEMETAIUIOB. AJUTOTpOnUs HemeTauioB || 1 05.02.2025 | bubnmroTexa LIOK
(Ha mpUMepe KUCI0po/Ia, cephbl, pocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
22 | XuMudeckue CBOMCTBA TaJIOTEHOB, CEPbl M UX COCITUHCHUN 1 12.02.2025 |bubnuoreka LHIOK

https://m.edsoo.ru/4e223795



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/4e223795

I'eneTmueckas CBI3b HCOPraHN4YCCKUX U OPraHUYCCKUX

Ne Tema ypoxka KonuuecTBo vacos ‘ Hata OneKTpoHHbIE IU(PPOBLIE
/T Beero|| Konrponshsie || IIpaxtieckue || A3YICHHA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
23 || Xumudeckue CBOMCTBa a30Ta, hochopa U UX COeTUHCHUI 1 19.02.2025 | bu6aunoreka IIOK
https://m.edsoo.ru/badd2255
24 | XuMHveCKre CBOWCTBA yIiIepo/ia, KPEMHUS U MX COCTMHEHHIMA 1 26.02.2025 | bubmmoreka IIOK
https://m.edsoo.ru/1eb19f9e
25 |[IpuMeHeHHE BaXKHEUIIIMX HEMETAJUIOB M UX COCTUHEHUI 1 05.03.2025 | bubaunoreka IJOK
https://m.edsoo.ru/143558ab
26 |O000IIEHNE U CUCTEMATH3AIM 3HAHUN 10 TEME 1 12.03.2025 |bubnuoreka LIOK
«Hemerably. BbuucieHus 0 ypaBHEHUSM XMMUYECKUX https://m.edsoo.ru/5afa265d
pEaKIUil 1 TEPMOXHUMUYECKUE PACIETHI
27 |[pakTrueckas padora Ne 3. «PenieHue sSKCriepuMEHTaIbHBIX 1 1 19.03.2025| bubanorexa LIOK
3ana4 o teme "Hemeramibr"» https://m.edsoo.ru/8175ac3f
28 |KouTposbHast padbota mo TemaM «MeTauibi» u 1 1 02.04.2025
«Hewmeramnbiy/Beepoccuiickas mpoBepoyHas padboTa
29 |Heopranudeckue U oprannveckue kuciotel. Heopranmueckue || 1 09.04.2025 | bu6mmoTeka LIOK
U OpraHMYECKUEe OCHOBAHUS https://m.edsoo.ru/8d2c6a3a
30 |AmMdoTepHbIe HEOPraHUYECKUE U OPTaHUYECKUE COCAMHEHHS. 1 16.04.2025| bubnaunoreka LIOK
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‘OEH_[EE KOJIMYECTBO YACOB I10 [IPOTPAMME

Ne Tema ypoxka KonuuecTBo vacos ‘ Hata OneKTpoHHbIE IU(PPOBLIE
/T Beero|| Konrponshsie || IIpaxtieckue || A3YICHHA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
BCIIIECTB https://m.edsoo.ru/5d12d318
31 ||Posb xuMuM B 00€CTIEYEHIH YKOJIOTUYECKOM, SHepreTrueckoit | 1 23.04.2025 | bubnmnorexa LIOK
U MHIIEBOI 0€30MaCHOCTH, Pa3BUTHH MEIUIIAHBI https://m.edsoo.ru/1f7b5bd2
32 |[[IpencraBiieHust 00 OOIIMX HAYYHBIX MPUHIIAIIAX 1 30.04.2025 | bubaunoreka IJOK
HPOMBIIIICHHOTO MOJTYYEHHS BKHCHIITMX BEIIECTB https://m.edsoo.ru/2e45a44f
33 ||YemoBek B MUpE BEIIECTB ¥ MATEPHAIIOB 1 07.05.2025 | bubaroTexa LIOK
https://m.edsoo.ru/fd39587d
34 | XuMus 1 310pOBbE YEITOBEKA 1 14.05.2025 |bubnuoreka LIOK
https://m.edsoo.ru/a6552721
¢ 2 [ 3 |
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

["a6puensn O.C., Octpoymos WN.T"., Cnankos C.A.
Xumus (bazoseiii yposens) 10 kiacc , 2021 IIpocemienue
INa6puensa O.C., Octpoymos N.I'., Cnaakos C.A.

Xumus (ba3oseiit yposens) 11 kiace 2021 IIpocBenienue

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. I'abpuensn O.C., OctpoymoB WN.I'. HacTonbHas kHura yuurtens. Xumus. 10
kiacc. — M.: Ilpoda, 2017.

2. T'abpuensu O.C., bepéskun [1.H., YmakoBa A.A. u ap. KouTposnbHbie u
poBepouHbIe padoThl 1o Xxumuu. 10 kmacc — M.:Jlpoda, 2017.

3. XKupskos B.I'. Oprannueckas xumus. —M.: [Ipocsemenue, 2003

4. JInguu P.A., Sxumosa E.E., BopornukoBa H.A. Xumusa. Metoanueckue
matepuanbl 10-11 kmaccrr. - M.: [lpoda, 2010

5. Hazapora I'.C., JIaBpoBa B.H. Mcnons3oBanue yueOHOTo 000py10BaHUs Ha
MPAKTUYECKUX 3aHIATHIX 10 Xumun. —M., 2016

6. Jluguu P.A u np. Xumus. 10-11 knaccel. Jlunaktuyeckue MaTepuaibl

(Pemenwne 3amgaq). — M.: llpoda,2015.



7. Jlupun P.A., Maprynuc B.b. Xumus. 10-11 kmaceel. Jlugakruueckue
Matepuainsbl. (TecTsl 1 mpoBepounbie 3aaanust). — M.: JIpoda, 2015.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
Yuu. py, JlneBuuk. py, [Ipocsemenune, https://orgchem.ru, http://school-

collection.edu.ru
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