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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI  CpEIHEro o0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit denepanuu,
peann3yIonmx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONpPENEIICHUIO
oOmieil ctparernu 0Oy4eHHUs, BOCIIUTAHUS U Pa3BUTUSL OOYUAIOUIUXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTcs
MO3HAHHUS 3aKOHOB NIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TPUPOJIHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHUE OOyYaroOlIMXCS Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MPeIMeTa « X UMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKd XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUalbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOIIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IIMBMIIM3AINM, B CO3/JaHUU HOBOM 0a3bl MaTepUalIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JJaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKaIOIIeM MHpE KaK O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’)KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aUMOAEUCTBYSI C APYTMMHU €CTECTBCHHBIMU HayKaMU, XHUMUs CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaKIO0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIIEIIHOTO BKIKYEHUS B JKU3Hb COLMYMa, HPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMbI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnevyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» copMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHUI0 YydyeOHOro Marepuaja M 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX W  DJIEKTPOHHBIX
IpeJICTaBICHNUN O CTpoeHHH BeriecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa30BaHMs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO o0OI1Iero o0Opa3oBaHUS
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) O00yYarolMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUECKUX MO3HIIMMA,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, A TAKXKE O XUMUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJEpKaHUsl, UMEIOIIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATENHHON U MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(DPOPMAIIUIO U IPUMEHSITH €€ JJIs TOMOTHEHHSI 3HaHUH,
peleHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIEp’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO HA (POpMUpPOBaAHKE Y OOYUAIOIMIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMN MEXIy HOBBIMU (AKTAaMU U TEOPETHUYECCKUMU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH 3KOJOTHYECKUX Mpobdiem, a
TaKKe MpobieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHMUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemenus 3a7a4  BOCIMTAHMS, Pa3BUTUS U COIMAIHM3AIUU
OOy4YaromMXcsl TPUHITHIE MPOTPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJEp)KaHUSI W TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00padOTKH
uHoOpMaIuU, HEOOXOAWMBIX [IJIi TNPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENLCKON JIeATENIbHOCTH, 3aHMMAIOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU ONPEICTICHUN
COZIepKATeIbHONM XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKAa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOU KydbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIeTCS BIIOJHE ONPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PECHHS TJIABHBIMH IIEJISIMH HM3YyYCHHs TIPEeIMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk  BaKHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUECKHUX PEaKITHil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS YMEHUN
OpUEHTUPOBATHCS B MHUPE BEHIECTB M XUMUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTepUCTUKA 1IeJied U 3a/lay U3y4CHUS
MpeMEeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpasoBanus. CeromHs B
MPETIOIaBaHNH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEANIOUTEHUE TPAKTHUSCKON
KOMIIOHEHTE coJepkaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHOM OpraHu3aIiy, BIIAJCIONIET0 HE HaOOpoOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMHU
AKTUBHOTO TOJyYEHHUs 3HAHUN U IPUMEHEHUS UX B PCATbHON JKU3HH IS PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBs13u ¢ 3TUM Ipu U3y4deHUU peiMeTa « XUMUS JOMUHHUPYIOIEe 3HAUCHHE
MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

amanraius 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHHE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAlOMUXCS  KJIFOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEPCATbHOEC 3HAUCHHUE JJI Pa3IMYHBIX BHJIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00paboTKu MH(pOpPMAIIUH,
HEOOXOMMBIX TSI IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHWMHH, a TaKXKe JUIsl OINEHKH C TO3WINA SKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX ITPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJCHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOAONOIB30BaHNS, TTOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TOMYYEHHBIX 3HAHWWA IS TIPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOmero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON 00smacTi «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo YacoB, OTBEAEHHBIX JJISl U3YYEHUS! XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 yac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccUpuKaMKM OopraHuyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl M3YYEHMSI BEIIECTB M HUX IPEBPAILCHHIA:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHNYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IUJ1aBJieHue, OOYTIIMBAHUE U TOPEHNE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NPOCTEUIINE MPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmwnOyrtaguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajJjoreHMpOBaHHS U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckast CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMHA K Pa3IHMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKHK YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €r0 MepepadOTKu.

OKCIEpUMEHTANbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJI YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranuyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJAa HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIHALEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
OopraHu3sM 4enoBeka. [ [pumeHenune rauueprusa U 3THIIEHTJIKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), OJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaimm), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjiacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiucaxapubl). ['Joko3a — nmpocTeliuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3MUECKHE K XMMUYECKHUE CBOMCTBA (B3aMOICHCTBUE C THAPOKCUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOIOTHYeCcKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Henono3bl. PU3MUEeCKWEe W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE U ONMHMCAHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCICHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmeau(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeITMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEBpaIlCHUI:
O3HAaKOMJIEHUE C 0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanns MeXIpEeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiaccuuKanus, NepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTtepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBbIE BellecTBa (OENKH, YIJIEBOBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHoynorus: MNUIIEBbIE MPOAYKThl, OCHOBBI PAllMOHAIBLHOIO IHMTAHUA,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC 1 KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepuoamdeckoil cuUCTEMBI
xumudeckux snueMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHUMHYECKHUX BJIEMEHTOB U
0o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW Tepuojaam.
3HaYCHUE NEPUOINUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanast cBs3b. BalleHTHOCTh. DNEKTPOOTPUIATENHHOCTb.
Crenenb okucieHus. MIoHbl: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOE€HUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTHE O OUCHEPCHBIX CHCTEMax. VICTUHHBIE M KOJJIOMAHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass — peakiusa.  Krnaccudukamuss  XMMHYECKHMX — peakiuid B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyueckas auccounanus. CuiabHbIe U ciiadble 3nekTponnTthsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEHIECTB M HMX NPEBpALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3iokKeHUE NEPOKCH A
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAIHOTO MHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHUYECKHUX pEaKUUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCTIOJIB30BAHUEM IOHITHUS «MAaCcCCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomokenne HemetaiuioB B llepuoamueckon  cucteme
xumuueckux syeMeHToB [[. M. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®uznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
dochopa, yrimepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. Ilonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOume (usmueckue cBoicTBa MeramuioB. CIuiaBbl METaIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHU METAJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl moiyueHus: MeTawioB. [IpuMeHeHHe METaIOB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3YYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BellecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEET NPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUEHUM DKOJOTUYECKOM, SHEPTeTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuasnbl, KOHCTPYKUHMOHHBIE MAaTe€pUajbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MaCHOr0 UCIIOIL30BAHUS MTPENapaToB OLITOBOM XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  H3YyYEeHUH oOmed
HEOpPraHU4eCcKol XuMuU B 11 Kiacce OCyIIeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYyYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepUOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, SKocHCTema, Owocdepa, wMakpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTEILHBIX MaTepPHAIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKassh  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIperapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMeTa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICTICHUIO;

HaJIM4K1e MOTUBALIUU K O0yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LI€HHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU I€JI0CTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOrO TPaKJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAaMM U TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUA M HPABCTBEHHOTO CTAHOBJIICHUS JMYHOCTH
00yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U T03HABATENIbHBIX 33/1a4, BBIIOIHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

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

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHMH U ITOCIIEIYIOLIEM aHAIN3E
UH(GOpPMAIIMU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 300pOBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOMIoIeHUs TpaBWJl O€30MacHOTO OOpalleHHusl C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOM NEATEIBHOCTH;

NOHUMAHUSl UEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHUM MPAKTUYECKHX 3adad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHHUI0 MPOodecCrii pa3aIuyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peau3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) ’K0J10rH4eCKOro BOCIIMTAHUSA:

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

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTIKEHUNA XUMHH  JUIs
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHAMAECMBIX JECHCTBUIM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHON M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTUBHO MPOTHUBOCTOSITH HWJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpecTaBiIeHusT 00 OKPYXKAroIeM MHUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHHM JUII COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JAHUU
HOBOM 0a3bl MaTepHATbHON KYyJIbTYphl, PEIIEHUH TJIOOATBHBIX MPOOJIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00ECTICYCHUHU YCIOBUU
YCTENTHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aeMble 3HAHUS JJIs aHAIM3a U OOBSCHEHUS SBJICHUIA OKPYKAIOIIEro MUpA U



MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOiieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOHaTbHON
JESITEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYUAIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 0OIIeHayYHbIe MOHSATHUS, OTpa)Karouue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MIPOIIeCC, CUCTeMa, HAYYHBIM (aKT, MMPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIeI0BaHNE, HAOTIOACHHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (TO3HABaTEIbHbIC, KOMMYHUKATHUBHEIE,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATBHON
I'PaMOTHOCTH M COITUATLHOW KOMIIETEHITUN 00 YJarOIIINXCS;
CIIOCOOHOCTH 00yJaroImmxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHblE pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUSsI:

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

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIsl OOBSICHEHUS OTASIBHBIX (PAKTOB U
SIBIICHUI;

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

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€NYKTHUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJACIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKLnii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI [T (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IMPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMynaupoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTENILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIp>KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMAILMIO PA3IUYHBIX BUAOB U (POopM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHPOpMalMK, HEOOXOOUMOW [JIsl BBIMOJHEHHS YYEOHBIX 3aaauy
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTENHFHO BBITIOJHEHUS MPENI0OKEHHOHN 3a1auu;

BBICTYIIaTh C TPE3CHTAIMEel Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui y4eOHOTro MpoeKTa U (popMyIHpoOBaTH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMWS TO3UIUN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOI IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUU MpHU
BBIMIOJJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (OpMHUpOBaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOIMMOM JJI pEeIEHUsI MPAKTUYECKHUX 3a/1ad U SKOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOoACpKAIME COCAUHEHMsS, MOHOMEp, IIOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsSI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IIOHUMAaHMS IPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHITHUM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHON)
dbopMysl  OpraHMYECKHX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIU MOJIEKYJl OPTaHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIECKHOCTh HU3YUYECHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a takkxe NpUBOAUTH TpUBHUAIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STUJICHTJIMKOJb, TIULEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS TIPHUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHUYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUUYHBIX KJIACCOB
OpraHUYECKUX BEIIEeCTB (METaH, dTaH, 3TUJICH, POTWJICH, alleTHICH, OyTanueH- 1,3,
MeTuI0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTaNbIeTU I, MypaBbUHAsl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, 1eJITi0103a,
aMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHYECKUX PEAKIHUM C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(OpPMHPOBAHHOCT, YMEHHUHA TIPOBOIAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMH MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEMIECTBAMH M WX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJI0OM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH TUTAHWPOBATH U BBHINOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U M3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypaiys OCJIKOB IIPU HAarpeBaHUMU, IIBETHHIE PEaKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBuUJIaMU TEXHUKM O€30MacHOCTH NpH OOpalleHud C BelecTBaMU U
Ja00paTOpHBIM  000pyJOBaHUEM, TMIPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
IKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBaTh BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyr U3 Pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO0 TOBENECHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IEIISAX
COXpaHEHHUs! CBOETrO 3/I0POBbSi M OKPY’KaloIlled MPUPOIHON Cpellbl, 0CO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUN PUPOJIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOM
IPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATralOMINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYMHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHBbIC NPHU3HAKA TOHSITHH,
YCTAHABIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJIH30BATh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEIMIECTB H YPAaBHCHHA XHMHYECKHUX  PEAKIUH,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIlIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Tra3, aMMHakK, Tamic¢Has
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUTMYECKasi), XapakTep Cpebl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (TPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBaTh CMBICI MEPUOANUYECKOro 3akoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cuCTEMBbI
xumuueckux anemeHToB JI. M. MeHneneeBa, WCHoOJIb3ysl MOHATHUS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCJUHEHHM MO MepuojaM u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TCHETHUYECKOM CBS3UM MEXJY HEOPraHWYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3JIMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHUS JIEMEHTOB, OOpaTUMOCTHU
peaKkiiK, YYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHa, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEaAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTAB pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (nmpunnumn Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHHI I'a30B MPU
XMMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA WU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBAa, Macce WM OOBEMY OJHOIO M3 YYAaCTBYIOLIUMX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi M JabopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBuUiia OOpaleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEPOKCUIA BOAOPOJIA B MPUCYTCTBUU KaTaJIM3aTOpa,
ONPENENICHUE CpeNbl pacTBOPOB BEUIECTB C IOMOIIBI  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaub»y U «HeMetainb»y) B COOTBETCTBUM C MPaBWIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMU M JJAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pEeaKIUi U POPMYIIUPOBATH BHIBOIBI HA OCHOBE ATUX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOJaTh  TpaBUjia  AKOJOTHYECKU
1eJIeCO00pa3HOro TMOBEACHHUA B OBITY M TPYAOBOM JEATEIBHOCTH B HEIIX
COXPAaHEHMsSI CBOETO 30POBbS M OKPYKAIOIIEH IPUPOIHOM CpEelbl, OCO3HABATH
OIMACHOCTh BO3/ECHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAS



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIALIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUH
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHble YTIE€BOAOPOABI — aJKAHbI 2
59 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamue opraHn4ecKkue CoeIUHEHUS
3.1 Cruptel. ®enon 3
19 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |

CrnoxHble 3¢upbl

3.3 VYrineBoanl 3




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opranHudecKne coeIMHeHUus

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Hroro no pazaeny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Wroro no pazaeny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Merainsl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro o pazneny 4
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6nmoreka [IOK
| [IpenmeTt opraHnuyeckoil XuMuu, e€ 1 https://lesson.edu.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
T bubnunoreka LIOK
€0pHsl CTPOCHUS OPraHUYECKUX
2 coemmmenHii A. M. ByTieposa, eé 1 https://lesson.edu.ru/lesson/c935a58c¢-
-V DYTICPOBd, able-4¢59-9dcf-
OCHOBHDIC HOTOMCHIA 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o knaccuukanum
bubnuoreka [IOK
OpraHUYECKUX BEIIECTB.
3 HoMeHKIETYpa (CHCTEMATHTOCKAS) B 1 https://lesson.edu.ru/lesson/726ee099-
P e129-410f-b8be-
TPHBHATILHBIC HASBAHILT OPTAHMACCIX b4cb589aead1 ?backUrl=%2F04%2F 10
BENIECTB
bubmmoreka IIOK
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKHUU ST ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
bu6nmorexa LIOK
5 MeraH u 3TaH — NpocTenIre 1 https://lesson.edu.ru/lesson/258ddc06-
MPEICTaBUTENN aJIKAHOB ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
bu6 OK
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 nommorexa I

https://lesson.edu.ru/lesson/258ddc06-




OTUieH U NPONWIEH — IpocTeiine

ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/4038171e-

! MPEACTABUTENMN AJIKEHOB 4158-4bd1-ae98-
18dc1¢fb9399?backUrl=%2F04%?2F10
[TpakTnueckas padora Ne 1. bubmaorexa LIOK
8 (ITONyuCHHE STHICHA H H3YUCHHE Ero https://lesson.edu.ru/lesson/53¢d2379-
. 2a45-43b1-9f67-
CBOHCTEY Tebedaf03ce0?backUrl=%2F04%2F 10
Anxanuensl. byraguen-1,3 u Bubmiorexa HOK
9 MeTHI6yTamuen-1,3. Tomyuerme https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-
CHHTCTHHCCKOTO KayHyka H pesuibl 2983b95b854a?backUrl=%2F04%2F10
AJIKHMHBIL: COCTaB 1 0COOEHHOCTH Bbubmmorexa LIOK
10 CTPOEHHMSI, TOMOJIOTHYECKUH PSAJI. https://lesson.edu.ru/lesson/05¢9a929-
AneTnieH — npocTeimmin 6741-4d7c-84b5-
MPEACTABUTEIb ATKUHOB 009292468356?backUrl=%2F04%2F10
bub6nmorexa LIOK
1 Brrunciienus o ypaBHEHHIO https://lesson.edu.ru/lesson/7dada027-
XUMHUYECKOHN peakiuu 8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
bu6nmorexa LIOK
12 ApeHsl: 6eH301 U TOIyoJ. TOKCUYHOCTD https://lesson.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
I but6mmorekxa [IOK
€HETHYECKas CBSA3b YIIIEBOJIOPOIOB,
https://lesson.edu.ru/lesson/6¢919641-
13 MPUHAICKAINX K Pa3TUYHBIM

KJ1accaM

7956-4130-b1fd-
c7e71db395d7?backUrl=%2F04%2F10




[IpupoiHbIE UICTOUYHUKHT
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U

bubnunoreka LIOK
https://lesson.edu.ru/lesson/99557a5e-

14
MOMYTHBIE HEPTSHBIE ra3bl, HePTH U 2221-43e0-97b8-
MPOAYKTHI €€ mepepadoTKu 983de535¢44d?backUrl=%2F04%?2F10
[IpupoiHbIE HICTOYHUKHT Bbubnuorexa [IOK
15 YIJIEBOAOPOOB: MPUPOIHBIN a3 1 https://lesson.edu.ru/lesson/99557aSe-
MONYTHBIE HEPTSHBIE ra3bl, HePTH U 2221-43e0-97b8-
MPOAYKTHI €€ mepepadoTKu 983de535c44d?backUrl=%2F04%2F10
bubnuoreka [{OK
16 KonTponbHas pabota no pazaeny https://lesson.edu.ru/lesson/6abf1680-
«YTHEBOJIOPOIBI» 4eb5-461f2-8eas-
44d63cccf518?backUrl=%2F04%2F10
bubnunoreka LIOK
17 IIpenenbHBIE OTHOATOMHBIE CITUPTHI: https://lesson.edu.ru/lesson/5439c18b-
METaHOJI U 3TaHOJI. BoopoaHas cBs3b 7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
bu6mmoteka IIOK
13 MHOroaToMHbI€ CTUPTHI: https://lesson.edu.ru/lesson/461aa9c8-
STUJICHIJIMKOIb U TJIMLEPUH cOef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
o ‘ bubnuorexa LIOK
€HOJI: CTPOEHUE MOJIEKYJIbI,
19 (DH3MUECKHE ¥ XUMHUCCKAE CBOHCTEA https://lesson.edu.ru/lesson/461aa9c8-
’ c0ef-4827-a8e5-
HpHMEHEHHE d12a0bedc826?backUrl=%2F04%2F10
but6mmoreka [IOK
20 Anpaerunpl: GopManbaeTu 1 https://lesson.edu.ru/lesson/461aa9c8-

areTanbaerug. AeToH

c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10




OI[HOOCHOBHBIC MpEaACIIbHBIC

bu6nunoreka LIOK https://academy-

21 KapOOHOBBIC KHCIIOTHI: MypaBbUHAS U content.apkpro.ru/lesson/b4feaa04-
YKCyCHasI 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas padbora Ne 2. «CBoiicTBa bubmmorexa HOK hitps://academy-

22 . content.apkpro.ru/lesson/9834d408-
PacTBOpa yKCYCHOM KHCIOTRD 386d-444a-8de3-Tefba8h98cdb
CreapuHOBas U 0JICMHOBASI KUCJIOTHI, bub6mmoreka LIOK https://academy-

23 Kak MpeICTAaBUTENN BBICIIUX content.apkpro.ru/lesson/71ac43f2-
KapOOHOBBIX KHCIIOT a0d4-4945-a0eb-1e59cd5f4dof

bu6nunoreka LIOK https://academy-
MbLTa KaK COJIM BBICITUX KapOOHOBBIX

24 . content.apkpro.ru/lesson/71ac43f2-
KHCIIOT, HX MOFOIIEC JICHCTBAC 20d4-4945-a0eb-1e59cd5f4d9f
CnoxxHbIe 23(DUPBI KaK MPOU3BOTHBIC bubnnoreka IIOK https://academy-

25 KapOOHOBBIX KUCIOT. ['uaponu3 content.apkpro.ru/lesson/7 1ac43f2-
CJIOXHBIX 3(UpOB a0d4-4945-a0eb-1e59cd5f4d9f

bu6nmmoteka LIOK https://academy-
Kupsr: runponus, NnpuMeHEHHE,
26 6 content.apkpro.ru/lesson/71ac43f2-
HOTOTHHECKAZ POIE 2HPOE 20d4-4945-a0cb-1e59¢d54dof
VYrneBojbl: cocTaB, KiacCUPUKAIUS. bu6mmoteka I1OK https://academy-

27 Baxueiilue npeacraBuTeNn: TII0K03a, content.apkpro.ru/lesson/709ce43a-

¢bpykTO3a, caxapos3a deb6-4281-963b-01d2e212d4d0
bu6mmoteka I1OK https://academy-
Kpaxman u nemntono3a Kak IpupoHbIe

28 content.apkpro.ru/lesson/690fbb76-
TOTHMEpHT f94a-4f77-bbbe-3d3ae 748716
KonTtponbHas paboTa no paszeiy bu6morexa LIOK https://academy-

29 «Kucnopoaconepxampye OpraHn4ecKue content.apkpro.ru/lesson/66a7bd94-

COETMHEHU S

2bc5-4ec7-b7c7-£893919d25a




bu6mmoreka LIOK https://academy-

30 AMUHBI: METHUJIAMHH 1 aHUJIUH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205f201b73e
AMMHOKHCIIOTHI Kak aM(pOTepHbIE bubmuoreka IIOK https://academy-
31 OpraHUYeCKUE COCTUHEHUS, UX 1 content.apkpro.ru/lesson/c2f2f3d7-
ouonornuyeckoe 3HaueHue. Ilentrast 43d1-4873-ace0-78eca6009628
Be/Tki Kak MPHPOIHbIE bubnunoreka LIOK https://academy-
32 PHp 1 content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS 43d1.4873-ace0-786cab009628
bu6nunorexa LIOK https://academy-
OCHOBHBIE TIOHATHUS XUMHUHU
33 . 1 content.apkpro.ru/lesson/45b81dac-
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN acba-440e-99e3-14¢3ba78050a
OCHOBHBIE METO/IbI CHHTE3a bubnuoreka IIOK https://academy-
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 content.apkpro.ru/lesson/45b81dac-
[InacTmaccel, KaydyKkH, BOJJOKHA acba-440e-99e3-14c3ba78050a
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bu6nmoreka [IOK
| XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs | https://academy-
KOH(UTypaIys aTOMOB content.apkpro.ru/lesson/20b1df2e-
6¢ce4-435b-b6dc-5155d30a45fa
[Tepuonuueckuii 3akoH u I[leprnoanueckas Bbubnuorexa [TOK
) cUcTeMa XMMHUYECKuX anemMeHToB [[. 1. | https://academy-
MenpeneeBa, X CBSI3b C COBPEMEHHOU content.apkpro.ru/lesson/20b1df2e-
Teopneﬁ CTPOEHUS AaTOMOB 6ce4-435b-bb6dc-5155d30a45fa
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XMMHMYECKUX AJIEMEHTOB M UX COCIMHEHUI Bbubnuorexa [IOK
3 10 TpyHIam U rnepuojam. 3HaueHue 1 https://academy-
IIEPUOINYECKOTO 3aKOHA U CUCTEMBI content.apkpro.ru/lesson/20b1df2e-
XUMHUuecKux deMenToB .M. Menneneena 6¢ce4-435b-bbdc-5155d30a45fa
B Pa3BUTHU HAyKU
Crpoenue BeniecTBa. XUMHUYECKasl CBA3b, €€ Bubmuorexa LIOK
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1 https://academy-
. content.apkpro.ru/lesson/e7d48881-
KOBAJIEHTHOM CBSI3U. BogopoHas CBs3b 055d-49da-a49¢-7375¢3d033e9
BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb. Bbubnmorexa [LIOK
5 Crenenb okuciieHus. BemecTsa | https://academy-

MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

content.apkpro.ru/lesson/e7d48881 -
055d-49da-a49¢-7375¢3d033e9




IlonsTue o AUCIICPCHBIX CUCTEMAX.

bu6nmoreka [IOK
https://academy-

6 HctrHHBIE U KOJUTOUIHBIE PACTBOPHI.
M A P P content.apkpro.ru/lesson/8ae38be6-
BCCOBAL IO BEIECTBA B pACTROPE e06f-4fae-9729-69903109f968
Knaccudukanus 1 HOMEHKIATypa bubnmnoreka
7 HEOPraHUYECKUX COCAVHECHUM. HOKhttps://academy-
['enetnueckas CBsI3b HEOPraHUYECKUX content.apkpro.ru/lesson/c6cSaf9a-
BENIECTB, PA3JIMYHBIX KJIACCOB 9645-4604-9834-59151d566a61
Knaccugukanus XuMHUeCKuX peakiuii B
. N bubmuoreka [{OK
HEOpPraHUYECKON ¥ OpraHN4eCcKON XUMHUU.
8 3aKOH COXpaHEHHS MacChl BEILIECTB; 3aKOH hutps:/facademy-
P ’ content.apkpro.ru/lesson/fOcbSdef-
COXpaHEHUs U MPEBPAILECHHS SHEPTUU IIPU 3076-4575-89d0-8604 16603655
XUMHUYECKUX PEAKIHUAX
bubnunoreka LIOK
9 CxopocTts peakuuu. OOpaTuMbie peaKiiui. https://academy-
XHWMHYECKOE PAaBHOBECHE content.apkpro.ru/lesson/Oe41e568-
0a2b-4605-bb92-35d1ab69t9ba
[IpakTnueckas padora Ne 1. «BnusiHue Bubmiorexa IOK
10 a3JMYHBIX (DAKTOPOB HA CKOPOCTh hpsfaviden-
P . P p content.apkpro.ru/lesson/Oe41e568-
XUMITICCROU peaKtim 0a2b-4605-bb92-35d1ab69f9ba
ONEKTPOIUTHYECKAS AUCCOLUALIHS.
v bubmmnoreka HOK
OHSITHE O BOJOPOJIHOM Mnoka3arene (pH)
11 acTBopa. Peakiiuu HOHHOro 0OMeHa hlip v
IIZ pa- 5 ’ content.apkpro.ru/lesson/237cdb54-
WAPOTES OPFaERstE | 2787-4817-8330-6e027b075645
HEOpPraHMYECKUX BEIECTB
0 bu6nunorexa LIOK
KHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE
https://academy-
12 peakiuu. [TonsTre 00 3nexTponnze

paciiiaBoB 1 paCTBOPOB colei

content.apkpro.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeb237




KonTponbHas pabora no pazaeny

bu6nmoreka [IOK
https://academy-

13

«Teopernueckre OCHOBbI XUMHUU» content.apkpro.ru/lesson/cc14f97b-
ada3-4ac9-a123-dadc40973c6f

MerTaminl, UX TOJIOKCHHE B

I o bu6nmoreka [IOK

€PUOANYECKON CHCTEME XUMHYECKHUX
14 snementos JI. . Menneneesa u hutps://academy-
5 o g 06 content.apkpro.ru/lesson/a0d5bd16-

OCOOCHHOCTH CTIzoeHI/m aroMoB. Oomue 683e-4a1c-8073-70c604e9c862

(hU3UYEeCKre CBONCTBAa METAJIIIOB
bubnunoreka LIOK

15 CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUMA https://academy-

Al HANPSHKEHUA METAJIOB content.apkpro.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604e9c862

XHWMHUYECKHUE CBOMCTBA BAXKHEHIIINX bubnnorexa [JOK

16 METaJUIOB (HATPUH, Kaaui, Kaablui https://academy-
. P 9 ’ " content.apkpro.ru/lesson/a0d5bd16-

MarHui, aJJlOMAHUNA) U UX COSTUHEHUI 683e-4a10-8073-70c604e9¢862
bu6mmoteka IIOK

17 XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX https://academy-

COE€IUHEHUN content.apkpro.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604¢9¢862
bubmmoteka IIOK

13 XuMHUyecKre CBOMCTBA IMHKA, Kele3a U UX https://academy-

COeIMHEHNH content.apkpro.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604€9c862

ITpakTuyeckas padora Ne 2. "Perienue Bubmiorexa OK
https://academy-

19 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME

«MeTamas"

content.apkpro.ru/lesson/6545ec44-
34¢5-43f6-826b-a648d7d6fef7




Hewmeraibl, ux nonoxxeHue B
[Tepuoanueckoit cucreMe XUMUYECKUX

bubnunoreka LIOK
https://academy-

20

anemeHToB 1. . Meneneena u content.apkpro.ru/lesson/2390b83e-

0COOEHHOCTH CTPOCHHSI aTOMOB a935-4¢96-bd3a-25f26d9c1139

o N bu6nmoreka [IOK

W3HMYSCKHUE CBOMCTBA HEMETAIIOB.
21 AnoTponusi HEMETAIIOB (Ha IpUMEpe hutps://academy-
p p p content.apkpro.ru/lesson/2390b83e-

KHCI0poJia, Cepel, ocopa u yriepona) 2935-4¢96-bd3a-25£26d9¢ 1139
bubnunoreka LIOK

2 XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB, CEPHI U https://academy-

HUX COeIUHEHUN content.apkpro.ru/lesson/2390b&83e-
2935-4¢96-bd3a-25f26d9¢1139
bubnuoreka [{OK

3 XUMUYEeCKUe CBOKCTBA a30Ta, (pocodpa u https://academy-

HUX COEIUHEHNN content.apkpro.ru/lesson/2390b83e-
2935-4¢96-bd3a-25f26d9¢1139
bu6nunorexa LIOK

24 XHUMUYECKUE CBOKCTBA yIIIepoaa, KPEMHUS https://academy-

U UX COeJUHEHUU content.apkpro.ru/lesson/2390b&83e-
a935-4¢96-bd3a-25f26d9¢1139
bubmmoteka IIOK

75 [IprMeHeHne Ba)KHEUIINX HEMETAUIOB U UX https://academy-

COeIMHEHHNH content.apkpro.ru/lesson/2390b83e-
2935-4¢96-bd3a-25f26d9¢1139

O0001IeHrEe U CUCTEMATH3AIMs 3HAHUH 110 Bu6nmorexa [TOK

26 TeMme «HeMeTambely. BerauciaeHus mo https://academy-

YPaBHCHHUAM XUMHNYCCKUX peaKHI/Iﬁ u
TEPMOXUMHUYCCKUC pacqéTm

content.apkpro.ru/lesson/2390b83e-
a935-4¢96-bd3a-25f26d9¢1139




[IpakTrueckas padota Ne 3. «Pemenue

bu6nmoreka [IOK
https://academy-

27 e e eMe
3;011 piM HT"aHBHHX AR o Tem content.apkpro.ru/lesson/0f59d4£0-
CMCTAJUIBL 199b-40f4-ae5£-81026£f23780
bubnunoreka LIOK
73 KonTponbHas paboTa mo Temam https://academy-
«Metaniael» u «Hemeramisy content.apkpro.ru/lesson/34e920c7-
£570-45b1-8c7e-b7989845da49
H bubnuoreka [IOK
€OPraHu4eCKHe U OPraHUYE€CKHUE KUCITOTHI.
29 Heoprannyeckue u oprannyeckue https://academy-
p p content.apkpro.ru/lesson/35¢2be59-
OCHOBAHUA £1c6-46¢6-910c-46a0576d6924
AmdoTepHbIe HEOPTaHUIECKUE U bubnmnoreka
30 OpraHuYeCcKHe COeMHEHU. | 'eHeTnueckas HOKhttps://academy-
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX content.apkpro.ru/lesson/46b429¢e4-
BCIICCTB 931c-43fb-a2ba-be9eObbeddef
Ponps xuMnu B o0ecrieueHuu bu6mmnoreka [LIOK
31 3KOJIOTUYECKOM, SJHEPreTUIECKON U https://academy-
MUIIEBON OE30MTaCHOCTH, PA3BUTHUHU content.apkpro.ru/lesson/b8e4d657-
MEIUIUHBI 2cc7-4860-8583-9f76edc8as59f
[IpencraBienust 06 OOIMIMX HAYYHBIX bubnnorexa [JOK
32 MPUHIIUIIAX TPOMBIILIEHHOTO HOJIYUEHUS hitps:/facademy-
p HV p yi content.apkpro.ru/lesson/f5999557-
BOKHCHILHX BCILCCTB 18c8-4853-83a0-588bf830407a
but6mmoreka [IOK
33 YeroBeEK B MUPE BEIISCTB U MaTEPHUAJIOB https://academy-
P m p content.apkpro.ru/lesson/acd826ct-
ba2d-49db-b216-ef7c26a84728
b K
34 XuUMHs ¥ 310pOBBE YETOBEKA nommorexa O

https://academy-




content.apkpro.ru/lesson/b8e¢4d657-
2cc7-4860-8583-9f76edc8as59f

OBIIEE KOJIMYECTBO YACOB I10
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00I1IECTBO

«3marensctBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

COopHuk 3a1a4 u ynpaxknenuit mo xumun. MU.I'. XoMueHko./ n31aTeasCcTBO
"HoBas BonHa"

CoOopnuk 3ana4 o oprannyeckon xumun 10-11 kmaccer. I'.JI.Mapmanosa./
N3parenscto "BAKO"

KontponsHo-uzmepurensaeie matepuansl. Xumus 10-11 kimacest. CocraBurens

E.H.Crpenbaukona, H.I1. Tpoery6osa./ MU3narensctBa "BAKO"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
[HOC Mos IlIkona (https:/myschool.edu.ru/)

Poccuiickas snektponnas mkouna (https://resh.edu.ru/)
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