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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CpPeAHETro 001mmero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peaqu3yOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNoXkeHul «Crtparerun pa3BUTHS BocOuTaHud B Poccuiickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKe MpOrpaMmbl IO XUMHUHU, K ONPEACIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHON cpene. Peanusyercs XuMHuueckoe oOpa3oBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nporpaMme 10 XHMHU C YYETOM CHeuuPuKd HAayKd XUMUW, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTepHaTbHOM >KU3HU OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIIOBHEM YCHEIIHOIO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM [ BbIPAaOOTKHM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Opranuveckas xumus» u «OOmas M HeEOpraHuueckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0OecrnedyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydeOHOro marepuajia u 0oOyCIOBIIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M  DIECKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuu BenlecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEICTABICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl W3YYCHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD)  OOYyYarolMMCsS TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX MO3ULUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAK)KE O XMMHUYECKHMX PEaKIUAX, UX CYLIHOCTH M
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosHsAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMH HayKaMH, PACKpBIBAIOT €€ pOJIb B IIO3HABATEJIBHOM U IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YB@)XKEHHMS K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOydYarOIMUXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM M
CTPOEHUEM, II0O3HABAEMOCTh IMPUPOJHBIX SBJICHHA IyTEM OJKCIIEPUMEHTA U
pelIeHus] MPOTUBOPEYM MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIMTAHMS, pa3BUTUS W COLMAIA3ALUU
OoOy4JaronMxcss NPUHATHIE NPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOopMUpOBaHHE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HUMeEIOMMX 0a30Boe 3HAUYCHHE IS
pa3MyYHBIX BHJOB JESATENHOCTU: pEHIeHUs mpobiieM, MOoHCKa, aHalu3a Hu
00paboTku nH(pOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHMs XMMHM KakK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKATEeJIbHOM XapaKTEePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBieHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKON HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIABHBIMHU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TCOPUH XUMUH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMHUYCCKUX pEaKIuii, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOMIOJIEHUEM  TPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanus. CeroaHs B
OpernoJAaBaHUM XUMUU B OOJbIIeld CTeNmeHH OTHAAETCs  MpeArnovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh crocobaMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHEHHUS WX B PCATbHOU >KH3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAaKUE 1IETU U 3a]a4H, KaK:

amanraius o0yJarommxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBaHne y OOy4yarOmMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNYHBIX BHIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIBbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAHWM XHMHHM, a TaKXe s OLEHKH C MO3ULUN
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y 0O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MTPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPHOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE T0JI0keHUsA. CTPYKTYypHBIE (OPMYJIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPECTAaBUTENIEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALLEHUIO OPraHUYECKHUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeIlleHuss U TOPEHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKUCJICHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TMAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTally,
TOpPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTrpoeHue, pU3NYECKME U XMMHMUYECKHUE CBOMICTBa
(peakiuu raJoreHMpOBaHHUSI U HUTPOBAHUS), NIOJIYYEHUE U MPUMEHEHHE. Tomnyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YITIEBOAOPOAAMH, MPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, NX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUIICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

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

Kucaopoacoaepxaiue opranaieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHUE), NpHUMEHEeHHe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KadyeCTBEHHas peaklus Ha MHOIOAaTOMHbIE CIHPTHI). JleficTBHE Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUEe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl.  DopManbIeruj, —aleTalbIerui: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUecCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JUIsl Kjacca KUCIOT, Peakiusl 3TepupuKalum), MoJIy4eHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHE.

Crnoxuble 3(QUpPbl KAk MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, Kiaccu(ukamus ~— yrieBojoB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aMMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKCHHE TIJIFOKO3bI), HAXOXKJICHHUE B MPHPOJE, NMPUMEHEHHE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a kak mpupojaHble moaumMepsl. CTpoeHHe Kpaxmana U
HEJUTION03bl.  DU3NYeCKue W XUMHYECKHE CBOWCTBA Kpaxmana (THIPOJIH3,
KauyeCTBEHHASI PEAKIIUs C HOJOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BELIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMUPTOB, KAa4E€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4eckiue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBAa OEIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
HaOII0/ICHUE U ONMCaHWe IEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB Mpu
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIC TIOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TIOJIUMEPH3AITHS M TTOJIMKOHICHCAIIHSL.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX IMPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BewecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbI€, TOILUIMBO,
pECypCHI.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEPHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOINYECKOTO 3aKoHa U I[leproauyeckoil cucTeMbl
xuMmudeckux sieMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyMNIaM U IEPHOaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTB. DNEKTPOOTPHULIATEIBHOCTD.
Crenenb okuciieHrsa. NOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUA U MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iau4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas auccounanus. CuibHbIE U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKkiUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJIs1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMmMHHs)) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IppMeHeHnE Ba)XHEUIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0UYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

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

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJeHWEe W OINUCAHHWE JIEMOHCTPALIMOHHBIX H
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO HM3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOLIMX B PEAKLIUU BEILECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMun B 0OeCrieYeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIC MaTepHasibl, KpacKu, CTEKJIO, KepaMmukKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHbIC
yIaoOpeHwus.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJa HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4yeckol xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakK MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-ACATEIbHOCTHBIN TOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCSi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUYECKON JesATEeIbHOCTH
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKE€HUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILIECCY TBOpPUYECTBA B OOJACTH TEOPUU U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOH JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTHM TPaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE B PEIICHHH NPAKTUYECKUX 3a1ady
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHUIO MPOodecCcruid pa3TuyHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccud U peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUSL TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIUX BpEd OKPYNKaOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH DKOJIOTUYECKOHN HaIIPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHuss 00 OKPYXKArOIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAUYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI100aBHBIX MPpobieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAaHUA CYUIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

UHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IeHayYHbIC TOHSATHS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHENU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWcTBHs (TO3HABaTEIbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU MO3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIF30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHWSA W KPUTEpUH IS KiIacCH(PUKAUA BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO IO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOaTh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
NEATEeIIbBHOCTH, MPOSBIISTh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO pPa3UYHBIX
METOJIOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynIUpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMETHble ((pusumueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUAJIOra U/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBINOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpearaeéMblid ajroputMm ACHCTBUN mpu
BBIMIOJITHEHUM YYe€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUH O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpA, POJIM XUMHHM B TMO3HAHUM SIBIICHUI



OpupoAsl, B (OPMUPOBAHMM MBILUIEHUS W  KyJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJSpHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
paaukai, U30MepHUsl, U30MEPbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIMEe COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHUI;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
M3rOTaBIMBATh MOJENIU MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALMH HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCAMHEHMS), JaBaTb WM Ha3BaHUSA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
STUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS MPUMEHATH TOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NPHUPOJHBIM Ta3, Yyrojib), CIHOCOOBI HX MEpepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM OOOpYJAOBaHHMEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UHTepHeT U Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIMPENCIEHHBIX OPTaHUYECKHIX
BEIIeCTB, TOHUMasi cMbIci Tokasatens [IJIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G yHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pelIeHUs TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJIUTUYECKAS JTUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPIUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALECHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIASIHHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIbIA ra3, aMMHakK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJIOPOJIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBy K ONpPEAEIEHHOMY KiacCy/Tpynie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI IEPUOIUYECKOT0 3aKoHa [
W. MenaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHMUYECKHX DJIEMEHTOB U MX COEIUHEHUN
0 nepuoaaM u rpymnmnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OONIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKHUE PEAKIUU IO
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCICHMSI 3J€MEHTOB, 0O0paTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHHSI PEAKIMII HOHHOTO 0OMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHUA;



c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMUYECKON
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuu Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaThb XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILLIEHUN Ta3oB
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBaTh W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklvu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHbIE PEAKIUU Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOMU
KOMMYHUKaluu, TaTepHeT u aApyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA KUBBIC OpTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
. bubmuoreka [IOK
[Ipenmer oprannyeckoit xumud. Teopus
. https://m.edsoo.ru/ POIII,
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3 0 1
ME https://resh.edu.ru/
- PyHieposa VYuu.py, https://uchi.ru/
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
bu6mmoteka IIOK
https://m.edsoo.ru/ POIII,
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 0 1 https://resh.edu.ru/
VYuu.py, https://uchi.ru/
bu6nmorexa LIOK
HenpenenbHbie yrieBogopoOIbl: aaKeHbI, https://m.edsoo.ru/ POIII,
2.2 6 0 1
ANTKaINEHBI, AJIKMHBI https://resh.edu.ru/
VYuu.py, https://uchi.ru/
but6mmorekxa [IOK
https://m.edsoo.ru/ POIII,
2.3 ApoMaTnyecKue yriieBoaopo bl 2 0 1 https://resh.edu.ru/
VYuu.py, https://uchi.ru/
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 1 bu6muoreka [JOK
' UX mepepaboTka https://m.edsoo.ru/ POIII,




https://resh.edu.ru/
VYuu.py, https://uchi.ru/
Hroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
bubnunoreka LIOK
https://m.edsoo.ru/ POIII,
31 Criupret. detos 3 https://resh.edu.ru/
VYuu.py, https://uchi.ru/
bubnunoreka LIOK
3.9 Anpnerunpl. KapOOHOBBIE KUCITOTHI. 7 https://m.edsoo.ru/ POIII,
' CioxHbIe 3UpBI https://resh.edu.ru/
VYuu.py, https://uchi.ru/
bubnuoreka [{OK
https://m.edsoo.ru/ POIII,
33 Y TIeBOzE 3 https://resh.edu.ru/
VYuu.py, https://uchi.ru/
Hroro mo pazueny 13
Pa3neun 4. A3oTcoaepskamue OpraHu4ecKue cCoeJHHEeHH
bu6mmoreka IIOK
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3 https://m.edsoo.ru/ PIILL,
https://resh.edu.ru/
VYuu.py, https://uchi.ru/
Hroro 1o pasneny 3
Paspnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHUSA
but6mmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/ POIII,
https://resh.edu.ru/




VYuu.py, https://uchi.ru/
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11 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

Pa3zgean 1.

11

TeopeTn‘lecmle OCHOBbI XUMHUH

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
u HepnoanquKaﬁ CHUCTEMA XUMHNYCCKUX
anemenToB /1. I. Meneneena

bubmuorexa [JOK
https://m.edsoo.ru/ POIII,
https://resh.edu.ru/

VYuu.py, https://uchi.ru/

1.2

1.3

Crtpoenue BeniectBa. MHOrooopasue
BEIIECTB

XUMHUYECKUE PEAKIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ POIII,
https://resh.edu.ru/
VYuu.py, https://uchi.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/ POIII,
https://resh.edu.ru/

VYuu.py, https://uchi.ru/
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13

bu6mmoreka [JOK
https://m.edsoo.ru/ POIII,
https://resh.edu.ru/

VYuu.py, https://uchi.ru/

Pazpea 2.

2.1

Heopranuueckasi xummust

Meranibsl

bubmuorexa [JOK
https://m.edsoo.ru/ POIII,
https://resh.edu.ru/

VYuu.py, https://uchi.ru/

2.2

Hewmerasuisl

bu6mmoreka [IOK




https://m.edsoo.ru/ P11,
https://resh.edu.ru/

VYuu.py, https://uchi.ru/

bubmuorexa [JOK
53 CBs13b HEOPraHMYECKUX U OPTAHNUYECKUX 9 https://m.edsoo.ru/ POIII,
BEIIECTB https://resh.edu.ru/
VYuu.py, https://uchi.ru/
bu6mmoreka [IOK
Fitoro 1o pasiery 17 https://m.edsoo.ru/ POIII,
https://resh.edu.ru/
VYuu.py, https://uchi.ru/
Pa3zgen 3. XuMus u ;Ku3HL
bu6mmoreka [IOK
31 UM 1 SKHSHD 4 https://m.edsoo.ru/ POIII,
https://resh.edu.ru/
VYuu.py, https://uchi.ru/
Hroro no pazneny 4
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo

«HpOCBCHICHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

bu6mmoreka IJOK

https://m.edsoo.ru/

Bocnuranue Ha ypoke: METOAMKA pabOThl YUUTENS: METOJUYECKOE Tocooue /
[Crenmanos I1. B., Kpyrnos B. B., Crenanosa U. B. u np.]; mox pex. I1. B.
CrenanoBa.— M.: ®I'BHY «HcTUTYT cTpaTeruu pa3BuTHs 00pa30BaHUs
PAO». 2021.

®opMupoBaHUE U OLIEHKA (PYHKIIMOHATBHON TPaMOTHOCTH yYaUTUXCSI:
Yuebno-meroaudeckoe mocooue / M. FO. Anekcamuna, O. A. A6aymaesa,lO.
I1. Kucenes; nayd. pexa. U. 10. Anekcammna. — CII6. : KAPO, 2019.
MeTonuueckre peKoMeHIaluu 1Mo (GOPMUPOBAHUIO (PYHKITHOHATILHOMN
IPaMOTHOCTH O0y4aromuxcs 5-9 Ki1iaccoB ¢ UCMOJIb30BAHUEM OTKPBITOTO
OaHka 3aaHuii Ha HM(POBOI mIaTopme Mo MECTH HAPABICHUSIM
(GyHKIIMOHATBHOM TPAaMOTHOCTH B Y4EOHOM TIpoIiecce U JJIsl MPOBEACHUS

BHYTPHIIIKOJIEHOTO MOHUTOPUHTA (pOPMUPOBAHUS (DYHKIIMOHATIHLHOM



rpamoTHOCTH obOydaroruxcs / mox pen. I'. C. Kosanesoii. M: ®I'BHY
«HCeTuTyT cTparerun passutusa oopazoBanust PAOy, 2022.
OMonroHanbHbIA HHTEIEKT. Poccuiickas mpaktuka / Cepreit [llabanos,

Anena AnemHa. — 6-¢ u3a. — M. : Mann, UBanoB u ®epbep, 2019.

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmuoteka L{OK https://m.edsoo.ru/

POII, https://resh.edu.ru/

Yuu.py, https://uchi.ru/
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