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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XWMHM Ha YypOBHE cpeaHero oobmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparum», TpedoBaHUI
K pe3yJibTaTaM OCBOCHHS (peepaabHOi 00pa3oBaTeIbHON MPOTrpaMMbl cpeHero odero oopaszoBanus (OOIT
COO), mpencraBneHHbIX B PenepaabHOM TOCYAapCTBEHHOM obOpa3oBarenbHoM cranaapte COO, ¢ yuérom
KoHnenmuu npenogaBanus yaeOHOTO MpeaMeTa « XUMHSI» B 00pa30oBaTeIbHBIX OpraHu3amusax Poccuiickoit
Deneparuy, peaan3yonX OCHOBHbBIE 00pa30BaTeIbHbIC IPOrPaMMBI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun
pa3BuTHus Bocniutanus B Poccuiickoit @enepanuu Ha epuon 10 2025 roga» (Pacnopsixenue [1paButenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJX0JI0B K pa3paboTKe MpOorpaMMBbl [0 XUMUH, K OIPEIEICHUIO 0011el cTpaTerun o0y4deHus,
BOCIIUTAHMS U Pa3BUTHUSI O0YYAIONIMXCs CpeACcTBaMHU yueOHoro npeamera «Xumus» 1t 10—11 kiaccoB Ha
0a30BOM ypOBHE cocTaBWIH KoHIenTyanbHbIe onoxkeHus GI'OC COO o B3anMo00yCIOBICHHOCTH 1IETIEH,
COJIepKaHUs, pe3yJIbTaTOB 00y4YeHUs U TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHHE, IMOy4aeMO€ BBITYCKHUKAMHU 00IIeo0pa3oBaTeIbHON OpraHHu3alny,
SBIISICTCS. HEOTHEMIIEMOM YacThIO UX 00pa3oBaHHOCTH. OHO CITY>KUT 3aBEPIIAIOIINM 3TAlloM peaan3aliy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTeMe
XUMHUYECKOTO 00pa3oBaHMs. OTH I[IEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB MPHUPOIBI, (OPMHPOBAHUS
MHUPOBO33PEHUS U 001LIeH KyIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTHYECKH 00OCHOBAaHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBBIO M MPUPOAHOM cpene. Peannsyercst xumuueckoe o0pazoBaHue 00y4yaroMKUXCsl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs CpeACTBaAMH y4eOHOro mpeamera «XUMHS», COAEpKAHHE U MOCTPOEHUE KOTOPOTo
OTIpeIeJIeHBI B IPOrpaMMe M0 XUMUH € YUETOM CrIeln(DUKH HAYKH XUMHH, €€ 3HAUCHHsI B TTO3HAHUH TPUPOIBI
U B MaTepUAIbHOMN KHU3HU OOIIECTBA, a TaKXKe C y4ETOM OOIIMX IeNel U MPUHIUIIOB, XapaKTepU3yIOIuX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpefiHero odero oopazoBanus B Poccuiickoit denepannu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B COBPEMEHHON IIMBHIIN3AIINH,
B CO3/1aHUU HOBOH 0a3bl MaTepHabHON KyIbTypbl. OHAa BHOCUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALTUOHATBHOTO
HAyYHOTO MBIIUICHHUS, B CO3JIaHUE IEJIOCTHOrO TNMpEACTaBIEHUS 00 OKpYKAIOLIEM MHUpPE KaKk O €IMHCTBE
IOpUPOJBI M YETIOBEKa, KOTopoe (popMUpYETCs B XMUMHUHM HAa OCHOBE MOHUMAaHMS BELIECTBEHHOI'O COCTaBa
OKPY’KaroIlero MUpa, OCO3HAHUS B3aMOCBS3U MEXy CTPOCHHUEM BEIIECTB, X CBOMCTBAMH M BO3MOKHBIMU
00J1acTAMH TPUMEHEHHUSL.

TecHO B3aUMOJIEHCTBYS C JPYTMMU €CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOThEMJIEMON YacTbiO
MHUPOBOW KYJIbTYpHI, HEOOXOAMMBIM YCIOBHEM YCIHEIIHOTO TPyAa U >KU3HM KaKJIOro 4ieHa oOIiecTsa.
CoBpemeHHast XMMHS KaK HayKa co3uJaTelibHas, Kak HayKa BBICOKMX TEXHOJOTHM HampaBlieHa Ha pelieHHe
rJ100aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, HHEPreTUUECKOH, MHIIEBOH,
9KOJIOTMYECKOl 0€30MacCHOCTH U OXPAHBI 3JJ0POBbSL.

B coorBercTBHM ¢ OOIIMMH HENSMH M HPUHIMIIAMH CPEIHET0 00LIero oO0pa3oBaHMs COAEpIKaHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb M3yUYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TMOATOTOBKY OOYYAIOIIMXCS, HEOOXOAUMYIO MM I BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTHUPOB, YCIEIIHOT0 BKIIIOUEHUS B KHU3Hb COLMYMa, POIOJKEHUSI 00pa30BaHus B pa3IMUHbIX 00JIacTsX,
HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocraBnsirolmiuMu npeaMeTa «XuMHs SIBISIFOTCS 6a30BbIe Kypcehbl — «Opranundeckast Xumusi» 1 «O0mias
U HEOpraHW4yecKas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BO
HAayKW: CHCTEMa 3HAHWH 110 HEOPTraHWYeCKOW XWUMHUU (C BKIIOUYCHHEM 3HAHUM W3 OOIIeH XUMHH) |
opranuveckoil xumuu. @OpMHUpPOBAaHUE TAHHOM CHCTEMBl 3HAHWW NMPH U3YYEHHH NpeaMera oOecreunBaeT
BO3MOXXHOCTh PACCMOTPEHHMSI BCEr0 MHOT000pa3us BEIIeCTB Ha OCHOBE OOIIUX MOHSTUMN, 3aKOHOB U TEOPHil
XUMUH.

Crtpykrypa coaepxanusi KypcoB — «Opranuueckas xumusi» u «OOmas 1 HeopraHu4eckas XUMHUs»
copMHpOBaHa B MPOrpaMMe IO XUMHH Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YUYEeHHUI0 YUeOHOTo MaTepraia
1 00yCJIOBJI€Ha HICTOPUUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha OMPEeIEHHBIX TEOPETUUECKUX YPOBHSX.
Tak, B Kypce OpraHn4ecKoi XMMHUH BEILIECTBA pACCMaTPUBAIOTCS HA YPOBHE KJIIACCUYECKON TEOPUN CTPOCHUS
OpraHMYECKUX COCJAMHEHUN, a TakKe Ha YPOBHE CTEPECOXMMHUYECKMX M IJIEKTPOHHBIX IMPEICTaBICHHUI O
cTpoeHuu BemiecTB. CBeneHMs 00 M3y4aeMbIX B Kypce BELIECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOJIOPOJIOB
JI0 CIIOXHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHUH. B Kypce opraHnuyeckoil XMMHUH IOJIy4aloT Pa3BUTHE
chOpMUPOBAaHHBIE Ha YPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHMs TEpBOHAYATIbHBIC MPEACTABICHUS O



XUMHUYECKON CBSI3M, KIAaCCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HUX
CTPOCHHS, 0 XUMUYECKOUN peaKIuu.

[Tox HOBBIM yTJIOM 3peHHs B IpeaMeTe «XUMUs 0a30BOr0 ypOBHS pacCMaTPUBAETCS U3YUCHHBIN Ha
YpPOBHE OCHOBHOTO 0O0IIEro oOpa30BaHMs TEOPETUUYCCKUA Marepuad U (HaKTOJOTMUECKHE CBEIACHUS O
BEIIECTBAX W XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmmas U HeopraHMYecKas XUMUSD)
oOydaromuMcsi TPEJOCTaBISETCS BO3MOXKHOCTH OCO3HaTh 3HAUEHHE MEPUOAMYECKOrO 3aKOHA C
O0IIETEOPETUYECKUX U METOOJIOTUYECKUX TO3UIIHH, TTy0Ke MOHSATh UCTOPUYECKOe M3MEHEHHUE (yHKITHI
ATOTO 3aKOHa — OT 0000MIIatoIeH T0 OOBICHSIONICH U TPOTHOZUPYIOMIEH.

EnuHas cucrema 3HaHUM O BaXKHEUIIIUX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUH,
a TaKXKe 0 XMMHUYECKUX PeaKIMsIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUsI TOMOIHseTCs B Kypcax 10
u 11 kmaccoB sneMeHTaMu COAEpPKaHUS, UMEIOLIMMHU KYJIbTYPOJOTUYECKUI U MPUKIATHON XapakTep. DTH
3HAaHUS CHOCOOCTBYIOT NMOHMMAHUIO B3aMMOCBSI3M XMMHU C JPYTMMM HayKaMmH, PacKpbIBaloT €€ pojib B
MO3HABATEIIbHON W TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBAXKEHUS K
IPOLIECCY TBOPYECTBA B OOJIACTU TEOPHH M MPAKTUUYECKUX MPUIIOKEHUN XHWMHUU, TIOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUEH, KPUTUICCKH
OCMBICJIUBATh MH(POPMAIUIO U MPUMEHATH €€ Ui MOMOJIHEHUS 3HAHWUM, PElleHUs UHTEUIEKTYaJIbHbIX U
OKCIIEPUMEHTAIBHBIX HCCIIEOBATENLCKUX 3a/ad. B 1eiroM copepkaHue y4eOHOTO MpeaMera «XUMUS»
JAHHOTO YPOBHSI U3Y4YEHHUS OPUEHTHUPOBAHO Ha (OPMHUPOBAHKE Y 00YUAIOIIUXCS MUPOBO33PEHUECKOI OCHOBBI
JUIsT  TIOHUMaHuS (QUIocODCKUX U, TaKUX Kak: MaTepHalbHOE EIUHCTBO HEOPTaHHYECKOTO |
OpPraHMYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOEHHEM, MO3HABAEMOCTb
OPHUPOJHBIX SIBICHUNA MyTEM OHKCIEPUMEHTAa WM PEHICHHs TPOTHUBOPEYHA MEXIy HOBBIMU (akTamu |
TEOPETUUYECKUMH MPEANOChIIKAMU, OCO3HAHUE POJIM XUMHUH B PEHICHUH HKOJIOTMUYECKUX MPoOIIeM, a TaKkkKe
po0IieM cOepeKeHHs SHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUSI HOBBIX TEXHOJOTHI U MaTEPHUATIOB.

B mnnane pemieHuss 3amad BOCHHUTAHMS, Pa3BUTHS W COLMANU3ALMU OOYYaIOIIUXCS MPHUHSITHIE
porpaMMoOi 0 XMMHUU MOAXOAbI K ONPEIEICHUIO COJIEPKaHUS U MIOCTPOCHUS MIPEAMETa IPEIyCMaTPUBAIOT
dbopMupoBaHUE YHUBEPCAIbHBIX y4EOHBIX AEWCTBUN, UMEIONIMX 0a30BO€ 3HAUCHUE JUISl pPa3IMYHBIX BUIOB
NeSITeIbHOCTH: pelleHus] mpoOieM, TNOWCKa, aHajau3a M 00paboTKM HH(OpPMALUH, HEOOXOIMMBIX IS
NpUOOpPETEHUs OTbITa MPAKTUYECKON M MCCIEA0BATEIbCKON NeATeIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B
MO3HAHUM XUMHUH.

B npakTuke npenogaBaHusi XMMHUY KaK Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHUs, TaK U HA YPOBHE
cpenHero oOImero oOpa3oBaHUs, TMPU OMPEICIICHUU COJEPKATEIBHON XapaKTePUCTUKHU MENed W3YYCHHUS
peaMeTa HalpaBiIeHUEM MEPBOCTENEHHOW 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUIECKON IeATEIHHOCTH YeIoBeKa U
Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKON TOYKM 3pPEHUS] TaKOM MOAXOI K
ONpEIETICHUIO LIeJIeH N3YUYEHUs MIPEAMETA SIBJISIETCS BIIOJIHE ONPABIaHHbBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMU LEISIMU U3y4eHUs peameTa « XUMUs» Ha 6a30BOM ypOBHE
(10 =11 xn.) sBRSIFOTCSA:

e (opmupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHMA Kak Ba)KHEUIIEH COCTaBISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, B OCHOBE KOTOPOU JIe)KAT KIIIOUEBbIE MOHSITHS, PyHAaMEHTaJIbHbIE 3aKOHBI
¥ TEOPUU XMUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOSHUE M TIOHMMAHUE CYIIIHOCTH JOCTYITHBIX 0000IIeHN
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHuE U pa3BUTUE MPEJCTABICHUI O HAYYHBIX METO/aX MO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuid, HEOOXOMUMBIX MJIsI MPHUOOPETEHUS YMEHHW OPHEHTUPOBATHCS B MHPE BEUIECTB U
XUMHUYECKHX SBJICHUH, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHON HKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JAESITEILHOCTH, CBS3aHHBIX C HAONMIOJEHHEM U OOBSCHEHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOTIOACHUEM TTPaBmiI 0€30MMacHOT0 OOpAIeHUsI C BEIIeCTBAMH.

Hapsiny ¢ atuMm, copepkaTenibHas XapaKTepUCTUKA IIeJIel U 3a/1a4 U3Y4EHHUs IIpeIMeTa B IporpaMMme 1o
XUMHUH YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMH B CHCTEME CPEHETO 00IIEro
oOpa3zoBanus. Ceroass B IpenojaBaHUU XUMUU B OOJIbIIEH cTereHn OTAaETCs MPeANnouYTeHnEe MPaKTUIECKOi
KOMIIOHEHTE COJIepKaHUs 00yUeHUsI, ODUSHTHPOBAHHOW HA TTOJITOTOBKY BBITYCKHHKA 00111e00pa3oBaTeIbHOM
OpraHM3aIiy, BIaJICIOIET0 He HAOOPOM 3HaHUH, a (PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUU U IPUMEHEHUS UX B PEAIbHOM KU3ZHU /ISl pELICHUS TPAKTUYECKUX
3ajad.



B cBs3M ¢ 3THM NpH U3y4EeHUU TpeaAMeTa «XUMUs» JOMUHHPYIOIIee 3HaUCHHE NMPHOOPETalOT TaKkue
LEeJIU U 3a]1a4H, KakK:

ajanTanyusg OOyYaloImUXCs K YCIOBHSAM JWHAMHYHO pa3BHBAIOIIETOCS MHUpa, (HOpMUpPOBaHHE
MHTEJUIEKTYaJIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOW K CaMOOOPAa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIIEHOMY
NPUHATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX >KM3HEHHBIX CUTYaIlMsX, CBS3aHHBIX C BELIECTBAMH U HX
IPUMEHEHHEM;

dopmupoBaHHe Yy OO0y4aromMXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHLUH), HMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE IS Pa3IMuYHBIX BHUJIOB JIEATEIBHOCTH: pEIIeHUs MpoOseM, MOUCKa, aHAIHu3a U
00paboTku HH(pOpMaUK, HEOOXOJUMBIX ISl MPUOOPETEHHUS OMbITa JAEATENILHOCTH, KOTOpas 3aHMMaeT
Ba)XKHOE MECTO B TO3HAHUU XUMHH, a TAKXKE AJIS OLIEHKH C MO3UIUI HKOJIOTMUECKOi O€30aCHOCTH XapaKTepa
BJIMSIHUS BEIIECTB M XMMUYECKHX IPOLIECCOB HA OPTraHU3M YelIOBeKa U MPUPOAHYIO CPEaY;

pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEUIEKTYyalbHbIX M TBOPYECKHUX CIOCOOHOCTEH
00yYaromuxcst: CocOOHOCTH CaMOCTOATENBHO MPHOOpPETaTh HOBBIE 3HAHUS MO XMMHU B COOTBETCTBHUHU C
AKHU3HEHHBIMHM MOTPEOHOCTSAMH, UCIOIB30BATh COBPEMEHHBIE NH(POPMALIMOHHbBIE TEXHOJIOTUH JUIs TOMCKA U
aHanu3a y4eOHOH M Hay4yHO-IOMYJSIPHOM HH(OpMAIIMU XUMUYECKOTO CO/IePIKaHuS;

(GopMupoBaHHE M pa3BUTHE Yy OOYYAIOIIMXCSl ACCOLMATUBHOTO M JIOTMYECKOTO MBIIIICHMUS,
HaOJII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, NPH
IUTAHUPOBAHUU U MPOBEJCHUH XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHKE y 00yJaronuxcs yoe:K AIEHHOCTH B TYMaHHUCTUYECKON HAIIPaBICHHOCTH XUMUH, €€ BaXKHOM
POJIH B PELIEHNH INTOOAJIBHBIX IPOOJIEM paliMOHAIBHOTO IPUPOIOTIOIB30BaHMSL, TOTIOJIHEHHS SJHEPTeTHUECKUX
PECYPCOB U COXpaHEHHUs NMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OEpPEeKHOTO OTHOLICHHS K
IPUPOJIE U CBOEMY 3/I0pOBBIO, a TaKXKe IMPHUOOPETEHUS OIbITa MCIIOJIB30BAaHMS MOJIYYECHHBIX 3HAHUN IS
IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SIBJICHUSIMU.

B ydyeObHOoM mmaHe cpemHero oOmiero oopa3oBaHUsS MPEAMET «XUMHs» 0a30BOr0 YPOBHS BXOJHT B
COCTaB npenMeTHO# obsactu «EcTecTBeHHO-HAYUYHBIE TPEIMETHI».

OOwee 4ncino 4acoB, OTBEAEHHBIX I M3Y4YEHUs XUMHM, Ha 0a30BOM YPOBHE CpEIHEro OOLIero
oOpa3oBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKAA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHuueckoil XMMHHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHE B IOJYYEHHUU HOBBIX
BEILIECTB MU MaTepuasioB. Teopusi CTpOEHUs] OpraHMYecKuX coeauHeHuit A. M. bytiepoBa, €€ OCHOBHBIE
nojoxenus. CTpykTypHble (OpMYJIbl OPraHUYEeCKUX BellecTB. I 'oMonorusi, n3oMepust. XuMHU4ecKas CBS3b B
OPraHWYECKUX COEIMHEHMSIX — OJIMHAPHBIE U KPaTHBIE CBSA3U.

[IpencraBnenne o kiaccuUKaMKM OpPraHWYECKUX BemecTB. HoMeHKIaTypa OpraHM4ecKux
COeIMHEHUHN (cucTemMaThueckas) M TpPUBUAIbHbIE HAa3BaHUS BAXKHEUIIUX MPEICTAaBUTENEH KJIAcCOB
OpPraHMYECKUX BEILECTB.

OKCrepuMEHTAIbHbIE METO/Ibl U3YUEHHUs BEIECTB U MX MpEBpallleHUuii: 03HaKOMJIEHHE ¢ oOpa3namMu
OpPraHMYECKUX BEIIECTB U MaTepuajgaMH Ha UX OCHOBE, MOAEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HAOJI0/IEHUE M OIUCAaHUE JIEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPALECHUIO OPraHUYECKHUX BEIIECTB IMPHU
HarpeBaHuu (IJIaBjieHUE, OOYTIIMBaHUE U TOPEHUE).

YraeBogopoabl

AJKaHBI: COCTaB U CTPOECHME, TOMOJOTMYECKUI psAn. MeTaH M 3TaH — NpOCTEHIINe NpPeaCTaBUTENN
aJNKaHoB: (hU3MYECKHE M XMMHUYECKHE CBOWCTBA (PEaKkMy 3aMellleHUs] U TOPEHHUsI), HAXOKIEHHE B MPUPO/IE,
IIOJIy4YEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH pAd. OTWICH W MNOPONWIEH — MPOCTEUIlne
NPECTaBUTENN AIKEHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (PEaKIMK THIPUPOBAHNS, TAJIOTeHUPOBAHN,
TUApaTaly, OKUCICHUS U IOJUMEPU3AIlNN ), TOJyYeHHE U TPUMEHEHHUE.



Ankanuensl: OyramueH-1,3 u MerwnOyramueH-1,3: cTpoeHHe, BaXHEWINE XHUMHYECKHE CBOWCTBA
(peakuus monuMepuszanun). [lomyuenne CHHTETUYECKOTO KayyyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKMH psAl. AICTWIEH — NpocTeHIuit
MPEJICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, PU3NYECKHEe U XUMUYECKHE CBOMCTBA (peakuu THIPUPOBaHMUS,
rajioreHupOBaHus, TUIpaTalluu, TOPEHUS ), MOJTyYEHHUE U TPUMEHEHUE.

Apenbl. beH3on: coctas, cTpoeHue, pU3NUYECKre 1 XUMUYECKHE CBOMCTBA (PeaKkIUu TajJoreHUPOBaHUS
¥ HUTPOBAHU ), TOTy4E€HUE U IPUMEHEHUE. T01yon: cocmas, cmpoenue, (husuieckue u XuMuiecKue ceotucmed
(peaxyuu 2anoceHUpO8anUs U HUMPOBAHUs), noaydenue u npumeHnerue. TOKCUUHOCTb apeHoB. [ eHeTnueckas
CBSI3b MEXY YIJIEBOJOPOAaMU, MPUHAICKAIIUMHI K Pa3TUYHBIM KJIACCAM.

[IpupoaHbie HICTOYHUKH YTIIEBOIOPO0B. [Ipupoaubiii ra3 u momyTHeie HeTsAHBIE Ta3bl. HedTh u €€
npoucxoxaeHue. CrnocoObl mepepaboTku HePTH: MEPEroHKa, KPEKUHT (TePMUYECKUI, KaTaTUTHUYECKU),
nupoau3. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHHUE B TPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yroib
U TIPOJYKTHI €r0 MepepadoTKH.

OKCrepuMEHTAIbHBIE METOJIbl U3YUEHHUs BEIECTB U MX MpEBpallleHUuii: 03HaKOMJIEHHE ¢ o0pa3namMu
MTACTMACC, KAy4yKOB U PEe3UHBI, KOJUIEKITUU «HedTh» 1 «YT0mbY», MOJIeTHpOBaHNE MOJIEKYT YTIIEBOAOPOIOB
U rajloreHOIPOU3BOIHBIX, IPOBE/ICHUE IPAKTUYECKOM pabOThl: MOTYyYeHHE ITHIIEHA U U3YUYEHHE ero CBOMCTB.

Pacuérnbie 3a1aun.

Brruncnenus mo ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA HCXOIHOTO BEIIECTBA
WIH TPOJYKTa PEaKlUU MO M3BECTHBIM Macce, 00bEMY, KOIHYECTBY OAHOTO M3 HMCXOTHBIX BEIIECTB WIIH
MPOJIYKTOB PEAKIIHH ).

Kucaopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHOT M 3TaHON: CTpPOEHHUE, (PU3NYECKHE M XUMUYECKHE
CBOICTBa (peaklUy ¢ aKTUBHBIMH METaIlJIaMH, TaJOT€HOBOJOPOIaMu, TOPEHHE), IpUMeHeHrne. Bomopoaabie
CBSA3U MEXAY MOJIEKYJIAMH CIIUPTOB. JIefICTBHE METaHOIAa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOT0aTOMHBIE CHUPTHL. DTUICHIJIMKOIb W TIUIEPUH: CTPOCHHE, (PU3NYECKUE U XHUMUYECKUE
CBOICTBa (B3aMMOICHCTBHE CO IIEJIOYHBIMU METAJUIaMH, Ka4Y€CTBEHHAsI PEaKI1sl HA MHOTOATOMHbBIE CITUPTHI).
JelictBue Ha opranusM yenoBeka. [[pumMeHeHne rMneputa u STUIICHTJIMKOJIA.

®deHol: CTpOeHWE MOJEKYNbl, (U3NYECKHUE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoa.
[Ipumenenue peHomna.

Anpaeruasl u xemowusl. Dopmanmbpaerus, areTanbleruj: CTpoeHue, (U3nYecKue U XHUMUYECKUe
CBOMCTBA (peaklUH OKUCIICHUSI U1 BOCCTAHOBJICHHU S, KAUECTBEHHBIEC PEAKIIMH ), TOJyYeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpefieNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs W YKCYCHasl KHCJIOTBI: CTPOEHUE,
¢u3nueckue U XUMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME Ui Kiacca KUCIOT, peakus ATepU(HKaINN),
nojiyueHue U npuMeHenrne. CTeapuHOBas U OJIEMHOBAsI KMCIOTHI KaK MPEJCTaBUTENN BBICHINX KapOOHOBBIX
KHUCTIOT. MbIJIa KaK COJIU BBICHINX KapOOHOBBIX KUCIIOT, MX MOIOIIIEEe ACHCTBHUE.

CrnoxHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAponu3 cloXHbIX 3QupoB. Kupsbl.
I'mpponus xupos. [IpuMeHeHue )xupoB. buosnorudeckas poib KUPOB.

VYrneBonpl: cocTaB, KiaacCU(UKAIUA YIIEBOAOB (MOHO-, JW- W Toducaxapuasl). [nroko3za —
NPOCTEUIINKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (PU3UUYECKHE W XUMHUYECKHE CBOHCTBA
(B3aumogericteue ¢ ruapokcuaoM Menu(ll), oxuciaeHme ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bI), HAaXOXKIACHHE B TMPUPOJE, MPUMEHEHUE, OWOJIOTHYECKas pPOJb.
®oTtocuHTe3. PPyKTO3a KAaK U30MEP TITHOKO3BI.

Kpaxman u nemntonosa kak npuponbie noaumepsl. CTpoeHHE Kpaxmana U LeJUTio03bl. Puznueckue
U XUMHUYECKUE CBOMCTBA Kpaxmaia (TUAPOIIN3, KaueCTBEHHAs pEaKLUsl C HOJIOM).

DKCTepUMEHTAIBHBIE METOJIBI U3YUEHHUsI BEIIECTB U MX MPEBPAICHUN: MPOBeAecHUE, HAOIIOICHIE U
ONMUCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE PEAKIIMM OJHOATOMHBIX CIIUPTOB
(oxkucnenue »srtaHona okcuaoMm Meau(Il)), MHOroaToMHBIX CHHPTOB (B3aMMOJCHCTBHE TIIMIIEPUHA C
ruapokcuaoM meau(Il)), anbaernaos (OKUCICHHE aMMHUAYHBIM pacTBOpoM okcua cepedpa(l) u ruapokcuiom
meau(Il), B3ammozeiicTBie Kpaxmania ¢ MOJOM), MPOBEICHUE MPAKTHUYECKON pabOThI: CBOWCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérnbie 3a1aun.

Brruncnenus mo ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA HCXOIHOTO BEIIECTBA
WIH TPOJYKTa PEaKlUU MO M3BECTHBIM Macce, 00bEMY, KOIHYECTBY OIHOTO W3 HMCXOTHBIX BEIIECTB WIIH

MIPOJIYKTOB PEAKIIHH ).




A3zoTcoaepikale opraHu4ecKue COeAMHEHUS.

AMUHOKHUCIOTHI Kak aM(OoTepHble opraHudeckue coenrHenus. Ousnueckue 1 XUMUYECKHE CBOMCTBA
aMHHOKHUCIIOT (Ha MpuMepe IuiuHa). bruonornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTusl.

benku kak mpupoaHbIE BBHICOKOMOJIEKYJISIpHBIE coeAuHeHus. llepBuuHas, BTOpUYHAs M TpeTUYHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIM3, JIEHATypaIisi, KaueCTBEHHBIE PEaKIUU Ha
OenKu.

DKcriepUMEeHTabHbIE METOJbl M3YUEHHs BEUIECTB M WX IPEBpAIlEHUil: HAOMIOJCHHE M OMHMCaHUEe
JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OEIKOB PU HarpeBaHUH, LIBETHbIE PEaKIUu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COeITMHEHUS

OcHOBHbBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, CTENeHb NOJMMEPU3alNU, CpPEOHssI MOoJeKynspHas wMacca. OCHOBHBIE METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3aIUs U MOJTUKOHICHCAIIHSL.

DKcrepUMEeHTAbHbIE METObl M3YUEHUS BEIIECTB U WX MPEBPALICHUN: 03HAKOMJICHHE ¢ 0Opa3lamu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAYYYKOB.

MexpeamMeTHbIE CBSI3H.

Peanmzanmsi MeXNpeaIMETHBIX CBS3€d TMpU  M3YYEHUHM oOpraHuyecko xumuu B 10 Kkiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOIb30BAHUE KaK OOLIMX EeCTECTBEHHO-HAYYHBIX IOHATUH, TaK W IOHSITHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0u1re ecTecTBEHHO-HAYUHbIE TIOHATHS: SBICHUE, HAYUYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, Kaccu(uKaIus, nepuoJuIHOCTh, Ha0II0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHHE.

dusmKa: MaTepHsi, SHEPTHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTeTHUECKUH yPOBEHb, BEIIECTBO,
TeN0, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUYECKUe BETMYMHBI U €AUHUIBI UX U3MEPEHUS.

Buonorus: knerka, opranusMm, ouocepa, oOMEH BeuiecTB B OpraHusMe, POTOCHHTE3, OMOIOTHYECKU
aKTHBHBIC BelIecTBa (OCIKH, YTIAEBOIBI, KUPHI, DEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:: mNHIIEBbIE MPOIYKThl, OCHOBHI PAlMOHANBHOTO MHTAaHUS, MOIOIIUE CpPEJCTBA,
JIeKapCTBEHHbIE U KOCMETHYECKUE TpenapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMHUYECKUH dJeMeHT. AToMm. SInmpo aToma, M30TOMBL. DJIEKTPOHHAS O00JIOYKA. DHEPreTUYECKUE
YPOBHH, IOAYPOBHHU. ATOMHBIE OpOUTANH, S-, P-, d- 3eMeHTbl. OCOOCHHOCTH pacrpeieeHUs JICKTPOHOB 110
OopOUTANIIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(PUTYpaIUs aTOMOB.

[lepronuueckuii 3akoH u Ilepuoanueckas cuctema xuMudeckux neMeHToB . Y. Menneneesa. Cs3b
nepuoauyeckoro 3akoHa W Ilepuonuueckoit cuctembl xumuueckux sieMeHtoB [[. M. MengeneeBa ¢
COBPEMEHHOI TeopHeil CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX JIEMEHTOB U
00pa3yeMbIX UMH IIPOCTHIX U CIOKHBIX BELIECTB MO TPYIINAaM U epuoiaM. 3HaueHUE NEPUOINUECKOT0 3aKOHA
B Pa3BUTHU HAYyKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BUIbI XUMHUYECKOW CBS3M (KOBAJICHTHAsl HETIOJSPHAs U
MOJISIpHAsl, HOHHAs, MEeTaITU4ecKast ). MexaHu3Mbl 00pa30BaHUS KOBAIGHTHOW XMMHUYECKOU CBsI3H (OOMEHHBII
W JIOHOPHO-AaKIENTOpHbIN). Bomopomnas cBsa3b. BameHTHOCTh. DnekTpooTpunarenbHOCTh. CTEneHb
okucneHus. NoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISPHOrO M HEMOJIEKYJIPHOTO CTPOEHHMs. 3aKOH IOCTOSTHCTBA COCTaBa BEILIECTBA.
THUIBI KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILETKH.

[TonsiTne 0 qucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMHBIE pacTBOPBL. MaccoBas oJis BEIIECTBA B
pacTBope.

Knaccudukanus Heopranuueckux coeAuHeHuid. HoMeHkiaTypa HEOpPraHWYECKUX  BEIIECTB.
I'eneTnyeckas CBsI3b HEOPraHUUECKUX BEILIECTB, MPUHAICIKALIUX K PA3IUYHBIM KJIACCaM.

Xumudaeckas peaknus. Kimaccupukamuss XUMHYECKUX pPEaKIMii B HEOPraHUYECKONH M OPraHUYECKOM
XUMHUHU. 3aKOH COXPAaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPTUU TPU XUMUYECKUX
peaKIusx.



CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3Nu4HbIX (hakTopoB. OOpaTuUMbIe peakiuu. XUMHYIECKOe
paBHOBecue. DakToOphl, BIUSAIONIME HA COCTOsSIHUE XUMuYeckoro paBHoBecus. [Ipuniun Jle [larensbe.

OnekTponuTrueckas auccoruanus. CuibHble W ciadbie AMeKTponuThl. Cpeaa BOAHBIX PACTBOPOB
BEILECTB: KUCAsl, HEUTpasbHas, HIeJI0YHasl.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METO/bl H3Y4YEeHHs] BEIIECTB M UX MPEBpAIICHMI: JEMOHCTpalMs TaOIuIl
«llepuogmueckas cucremMa xumuueckux daeMeHToB [J[. M. MeHnneneeBa»y, U3ydeHHE MOJEIEH
KPUCTATMYECKUX PELIETOK, HaOJIOIeHHe M OIMCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OIBITOB
(pa3nokeHue MepoKCHIa BOJAOPOIa B MPUCYTCTBUH KaTalu3aTopa, OMpeAeTIeHUE Cpellbl paCTBOPOB BEIECTB
C MOMOIIBI0 YHUBEPCAILHOTO WHINKATOPA, PEaKIM HOHHOTO OOMEHa), MPOBE/IEHUE MPAKTUIECKOW pabOThI
«BnusiHre pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHI.

PacuérHble 3agayn.

Pacuérbl 10 ypaBHEHUSAM XUMHWUYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C
WCIIOJIb30BAaHNUEM TMTOHATHS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxxenue HemeraiioB B Ilepuonnueckoi cucreme xumuyeckux siemeHToB I, U.
MenneneeBa M OCOOCHHOCTH CTPOEHHUS aroMoB. (Dusnyeckue CBOWCTBA HEMETAJUIOB. AJUIOTPOMNHUS
HEMEeTaJUIOB (Ha MpUMeEpe Kucaopoaa, cepsl, hochopa u yriepona).

XUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJIOB (rajlor€HOB, cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHHUS) U UX COeAMHEHUH (OKCHIOB, KUCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJAHBIX COETUHEHUH).

[IpuMeHeHre Ba)KHENINX HEMETAJUIOB U UX COCIMHECHUM.

Meramnel. Ilonoxenune metawwioB B Ilepuonnueckodt cucreme Xumudeckux syemeHTtoB /[l U.
MengeneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000J04YeK aTOMOB MeTaymioB. OOmwme Qu3ndeckue
cBoiicTBa MeTAIUIOB. CIIJIaBbl METAJUIOB. DJNEKTPOXUMUUYECKUN Pl HAPSHDKEHUN METAJIOB.

XVUMHUYECKHE CBOMCTBA BAXKHEUIITUX METAIJIOB (HATPUM, KAIWUW, KAIbIWA, MATHUH, aTIOMUHUHN, IUHK,
XpOM, JK€J1€30, Me/Ib) U UX COCAMHEHUH.

OO6mmue criocoOb! moay4YeHus: MeTaluioB. [[puMeHeHrne MeTaIoB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJABl M3YYEHHsI BEIIECTB M WX MPEBPALECHUN: HU3Y4YEHHE KOJUIEKIHH
«Mertambl U CIUIaBbl», OOpasllOB HEMETAIIOB, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/lad, HaONoeHue |
OMKCAaHHUE JEMOHCTPALIMOHHBIX M JIAOOPaTOPHBIX OMBITOB (B3aMMOJAEWCTBHE THAPOKCHAA ATIOMUHUS C
pacTBOpamMu KHUCIOT U 1IeJ0uel, KaueCTBEHHbIE PEaKIIMi Ha KATHOHBI METAJIOB).

PacuérHrle 3agayn.

Pacuérel Macchl BeniecTBa M 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UK 00BbEMY
OJIHOTO U3 YYaCTBYIOLIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakLuu, €CIIM OJTHO U3 BELLIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Posib xuMuu B 00ecrieyeHUH HKOJIOTHYECKOM, YHEPreTUUECKOM U MUIEeBO 0€30MacHOCTH, pa3BUTHH
MeauuuHbL. [IoHATHE 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenus 00 OOMKUX HAYYHBIX MPUHITUNIAX TPOMBIIIICHHOTO TOMyYEHUS BAKHEHIIINX BEIIECTB.

YennoBek B MUPE BEIIECTB M MAaTEPUAJIOB: BAKHEUIIINE CTPOUTEIbHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE
MaTepHuabl, KPaCKu, CTEKJIO, KepaMuKa, MaTepHalibl JIJIsl SJEKTPOHUKHU, HAHOMATEepUasbl, OpraHUYeCcKue 1
MUHEpaJIbHBIC YI0OPEHUSI.

XuMHsT U 3I0pOBbE 4YEJIOBEKA: IpaBWiIa HCIIOJb30BAHMS JIEKAPCTBEHHBIX IpEnapaToB, IpaBuia
0€30MacHOro UCMOIb30BaHMS MpPernapaToB ObITOBOW XUMHH B TOBCEAHEBHON KU3HU.

MexpeamMeTHbIE CBSI3H.

Peanuzarmust MeXIIpeAMETHBIX CBsI3€H MPU M3yYEeHUM OOIIeH M HeopraHWdeckod xumuu B 11 kimacce
OCYIIECTBIISIETCS Yepe3 HUCIOIb30BaHUWE KaK OOIIUX eCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHSITHH,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/ACIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mmue ecTecCTBEHHO-HAYyYHbIC TIOHSTHS: HAyYHBIA (aKT, TUMOTE3a, 3aKOH, TCOPUS, aHAIHU3, CUHTE3,
KJ1accU(pUKalus, IepuoAUYHOCTb, HAOIIOJEHIE, SKCIIEPUMEHT, MOJIETUPOBAaHIE, U3MEPEHUE, SIBICHUE.

®du3snka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOM, PAIUOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTUYEeCKUI YpOBEHbB, BELIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILleCTBa, (hU3NUecKue
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.



Buosnorus: kierka, opranusM, sKkocuctema, ouochepa, Makpo- 1 MUKPOdJIEMEHThI, BATAMUHBI, 00MEH
BEILIECTB B OpPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus:: XMMHYECKass HPOMBIIUICHHOCTh, METALTYpPrusi, IPOU3BOACTBO  CTPOUTEIBHBIX
MaTepHajoB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IMHUINEBAs IMPOMBIIUIEHHOCTh, (apMalieBTHUYecKas
HIPOMBIIUICHHOCTh, TPOU3BOJICTBO KOCMETHYECKHX IIPEMaparoB, IPOM3BOJCTBO KOHCTPYKIMOHHBIX
MaTepHaJIoB, IEKTPOHHAS TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOI'PAMMLI IO XMMHWHU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yiabTaTaM OCBOCHHMS OOYHYAIOUIMMHUCSA MPOTpamMM
cpemHero o0mero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM). HaydHo-MeToamaeckoit
OCHOBOH JUIsl pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMM CpeHEro 00IIero oopa3oBaHUs
SBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBLHOCTHBIM IOAXOIOM B CTPYKTYpE€ JINYHOCTHBIX PE3YJIbTaTOB
OCBOEHHUSI TpeAMeTa «XHUMHUS» Ha YpPOBHE CpelHero ooOmero oOpa3oBaHMs BBIJIEICHBI CIEIYIOIIHE
COCTaBJISIOLIHE:

0CO3HAHWE O0YYAIOIIMMHUCS POCCUHUCKON IPAKIaHCKONW UIACHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPENIETICHHUIO;

HaJIMYMe MOTUBALUU K 00YyUEHHIO;

I[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JTUYHOCTH HAa OCHOBE KJIFOUYEBBIX LIEHHOCTEU U
HMCTOPUYECKUX TPAIUIUI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXcs PYKOBOJICTBOBATbCS B CBOEH NEATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, IPUCYIIUMHU [EIOCTHOW CUCTEME XUMUYECKOTO0 00pa30BaHus;

HAJIMYUE TPABOCO3HAHUS HKOJIOTMYECKON KYIBTYPhl M CIHOCOOHOCTH CTaBUTh IIEIM M CTPOUTH
YKU3HEHHBIE IJIaHbl.

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS MpeaMera «XHUMHS) JOCTUTAIOTCS B CIUHCTBE y4eOHOW U
BOCIHUTATEIbHONW NEATEIbHOCTH B COOTBETCTBHUU C T'yMAaHHCTUYECKHUMH, COLIMOKYIBTYPHBIMH, JIYXOBHO-
HPABCTBEHHBIMU [IEHHOCTSMH ¥ UJI€aIaMU POCCUICKOTO TPa)TaHCKOT0 00IIeCTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu U TMpaBWJIaMU I[OBEACHUS, CIIOCOOCTBYIOIIMMHU IPOLIECCAM CAaMOIIO3HAHUS, CaMOPa3BUTHUS U
HPaBCTBEHHOT'O CTAHOBIICHHSI TMYHOCTH 00YJaOLTHXCS.

JInaHOCTHBIE pE3yNabTaThl OCBOCHMS mpeaMeTa «XHUMHs» OTpaxkaloT cHOpMHPOBAHHOCTH OIBITA
MO3HABATEIILHON U TPAKTUYECKOW JESATENbHOCTH OOYYaIolUXCs MO pealu3alliu MPUHATHIX B OOIIECTBE
LEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUSL:

OCO3HAaHUS O0YYarOMIMMHKCS CBOUX KOHCTHUTYIMOHHBIX MpaB U O0S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABICHUSI O COLUATbHBIX HOPMAaX M MpaBUjIaX MEXINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPH CO3JaHUM YYEOHBIX NMPOEKTOB, PEIICHUH
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHU S, TOTHUKY U ApTYMEHTBI APYTUX MIPH aHATH3E
Pa3IUYHBIX BUJIOB Y4eOHOI 1€ TeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

[IEHHOCTHOTO OTHOILIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHOW XUMHUH;

YBaOXCHHUSI K TMPOLIECCY TBOPYECTBA B OOJACTH TEOPUUM U TMPAKTUYECKOTO MPUMEHEHUS XHMHH,
OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAyKH €CThb pe3yjibTaT JIUTENbHBIX HAOMIOJEHUI, KPOMOTIUBBIX
HKCIIEPUMEHTAJIbHBIX MIOMCKOB, IIOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

UMHTEpeca M IO3HABATEJIbHBIX MOTHBOB B MOJYYEHHHM M TOCIEAYIOUIEM aHanu3e WHGOpMaluuu o
NEPEJOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHYECKMMH SBICHHUSMH, M MPUHUMATh
OCO3HAHHBIE PELICHUs], OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M MOCTYIKH CBOMX TOBApHILEH C MO3ULHNA HPABCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HaHUE MOCIEACTBUN ITUX NOCTYIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

MOHWMAaHUS IIEHHOCTEH 310pOBOTO U Oe3omacHoro obOpas3a >KW3HU, HEOOXOJAUMOCTH OTBETCTBEHHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

coONIOACHMS TIPaBUJI O€30MACHOTO OOpalIeHHsI ¢ BEIIECTBAMU B OBITY, MOBCEAHEBHOW JKU3HHU U B
TPYAOBOM AEATEILHOCTH;

MOHWMAHUS I[IEHHOCTH TMPAaBUJ WHAMBUAYAILHOTO W KOJUIGKTMBHOTO O€30MAcHOTO TIOBEACHHS B
CUTYyalUAX, YTPOXKAIOIUX 300POBbIO U )KU3HU JIIOACH;

OCO3HAHUS TOCIEACTBHI U HETPUSATUS BPEIHBIX MPUBBIUCK (YIMOTPEOICHUS ANKOTOJIs, HAPKOTUKOB,
KypeHus);

5) Tpy10BOro BoCHIUTAHUA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEJOBATEIbCKON JESITeIbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX NEATECIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4acTHE B PEHICHUM MPAKTUYECKUX 3aau COIMabHOM HampaBiIeHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO TMpodeccuil pa3InyHOro pojaa, B TOM 4YHCIIE Ha OCHOBE
MPUMEHEHUS MPEMETHBIX 3HAaHUH 10 XUMUU;

YBa)K€HUS K TPYAY, JIOASAM TPYyJa U pe3yJIbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIUBUAYAJIBHOW TpaekTOpuM o00pa3oBaHus, Oyaymiei
npodeccun W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U NOTPeOHOCTEH 0011ecTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU I1eJIecO00pa3HOro OTHOMIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIIECTBOBAHMS KU3HU Ha
3emire;

MOHUMAHUS TJI00AIEHOTO XapaKTepa YKOJOTHYECKUX MPo0sieM, BIUSHUS SKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHME TPUPOIHON U COLUAIIBHOM CPEJIbL;

OCO3HAHMsI HEOOXOAMMOCTH WCIOJb30BAHUS JOCTHKEHMA XHMMHHU JJIsl PEIICHUS BOIMPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BaHNS;

AKTHBHOTO HEINpUATHA JIEUCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEW NPUPOLHOU Cpele, yMEHUs
MPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJOTHYECKHE TMOCHEACTBUS MPEINPUHUMAEMbIX JEUCTBUNA U
npeaoTBpaniaTh ux;

HaJIU4Ms Pa3BUTOrO KOJIOTMYECKOTO MBIIUIEHHUS, 3KOJIOIMYECKON KYJIbTYpPBI, OIbITA AEATEIbHOCTH
HKOJIOTUYECKON HAMPABIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMH B TO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJILHOM MPaKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MTPOTUBOCTOSATH MIE0JIOTHH XeMohoouH;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
00I11eCTBEHHOH MPAKTHKH;

NOHMMAaHUA ClleNU(UKH XUMUU KaK HayKd, OCO3HaHUs €€ poyid B (POPMHUPOBAHUHU PALMOHAIBEHOTO
HAYYHOTO MBIIIJICHHUS, CO3/IaHUH LIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKalolleM MHUpe KaK O eIUHCTBE
OPUPOABI U YENOBEKa, B IMO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M peuIeHHH MpoOJeM COXpaHEHUS
IIPUPOHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAUMMOCTH XMMHH IS COBPEMEHHOM LMBUIN3ALUU: B €€ TYMaHUCTHYECKON
HATPABIEHHOCTH W BaXKHOUM POJH B CO3JaHUH HOBOM 0a3bl MaTePUAILHON KYJIBTYPHI, PEIICHUH TTI00aThbHBIX
mpo0JIeM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOM, MUIIEBON U AKOJIOTHICCKOM
0€30MaCHOCTH, B PAa3BUTUHM MEIUIUHBI, OOECIECUYEHUH YCIOBHM YCIEIIHOTO TpyJda M SKOJIOTMYECKH
KOM(OPTHOM KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOJOB MO3HAHUS, MCIOJb3yEMbIX B
€CTECTBEHHbIX HayKaxX, CHOCOOHOCTH UCIOIb30BaTh MOJydaeMble 3HAHUS JJIs aHaIN3a U 00bICHEHUS SBICHUI
OKPYKAIOIIET0 MUpa M MPOUCXOASIIUX B HEM M3MEHEHUW, YMEHUS JIeaTh 00OCHOBAHHBIE 3aKITIOYCHHS HA
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIINXCS TAHHBIX C LIEJIbIO MOJy4YEHUs JOCTOBEPHBIX BHIBOJIOB;



CHOCO6HOCTPI CaMOCTOATCIIBHO UCTIOJIB30BATh XUMHUUYCCKUC 3HAHUSA JJI PCILICHUA HpOGHGM B pCAJIbHBIX
KU3HEHHBIX CUTYaIlHsX;
MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON eI TeIbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTHM K HENMPEPHIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K AKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUHU C ’KU3HCHHBLIMU HOTpe6HOCT$IMI/I;
WHTEpeca K 0COOEHHOCTSM TPY/a B Pa3audHbIX chepax mpodhecCuoHATBHON eATeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yIbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO OOIIETo
00pazoBaHMs BKIIFOYAOT:

3HaUMMbIE Ui (OPMHUPOBAHHS ~ MHUPOBO33PEHHSI  OOYYAIOIIUXCS  MEKTUCIUIUIMHAPHBIC
(MeXIpeIMeTHbIC) OOIIeHAYYHBIC TOHATHS, OTPAXKAIONIME ICJIOCTHOCTh HAYYHOH KApTUHBI MHpa H
cnenuuKy METOJOB MO3HAHUS, UCIOIb3YEeMbIX B €CTECTBEHHBIX HayKaX (Marepwsi, BEIIECTBO, YHEPrUs,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAydHbIM (HaKT, TPHUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHHBEpCaJIbHbIC ydYeOHBIC JIeWcTBHS (TO3HABATCNbHBIC, KOMMYHHKATHBHBIC, DETYJISATHUBHBIC),
oOecrieunBaromue (GopmMupoBaHue (YYHKIHMOHAIBHOW TPAMOTHOCTH UM COLMAIbHOW KOMIIETCHLIUH
00ydJaromuxcs;

CIIOCOOHOCTh O0YUAIOIUXCSI MCIIOIb30BAaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAJIbHbBIC YIeOHbIC ICHCTBUS B TIO3HABATEIILHON U COIIMAILHOM MTPAKTHKE.

MeTtanpenmMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATbHBIMU YI€OHBIMH TTO3HABATEILHBIMH,
KOMMYHHKATHBHBIMH U PETYJISATUBHBIMH JICHCTBUSIMHU.

OBiajeHne YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaTU3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPECIATh IETN JCITCILHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPHH HMX JOCTHIXKCHHS, COOTHOCHTH
PE3YNBTATHI IEATEIBHOCTH C MIOCTABICHHBIMH LETISIMU;

UCIIOJIb30BaTh MPH OCBOCHWM 3HAHUN NPUEMBI JIOTHYECKOTO MBIINUICHUS — BBIICIATh XapaKTEPHBIC
NpU3HAKKA TOHSATHA M YCTaHABIMBATH HMX B3aMMOCBS3b, HCIIOIH30BaTh COOTBETCTBYIOIIUE TOHSITHUS IS
OOBSCHEHUS OTIETBHBIX (DAKTOB U SIBICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKALIUY BEIIECTB U XUMHYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE paACCYX ACHHsS (MHIYKTUBHBIC, [EAYKTHBHBIC, [0 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH M ITPOTUBOPEUYHS B pACCMATPHUBACMBIX SIBJIICHUSAX, (POPMYITHPOBATEH BBIBOJBI M 3aKITIOUCHHUS;

NPUMEHSTh B TIPOIlecce TMO3HAHMSI, UCTOIb3yeMble B XUMHUHU CHMBOJHYECKHE (3HAKOBBIC) MOJCIIH,
peoOpa3oBhIBATh MOJICIBHBIC MPEACTABICHUS — XWMHYECKUH 3HAaK (CHMMBOJ) JJCMCHTA, XUMHYECKas
dbopMyIna, ypaBHEHHE XUMUYECKOW PEAKINU — MPH PEIICHUU YUYeOHBIX MO3HABATEIBHBIX W MPAKTUYCCKUX
3aja4, MPUMEHATh Ha3BaHHBIC MOJCIBHBIC MPEICTABICHHUS IS BBIABJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB M XUMUYECKUX PEAKITHI.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIECTB U XUMHUUYECKUX PEAKIUI;

GbopMyIMpOBaTh LEIM M 3aJa4dl HMCCICAOBaHHUS, WCIOJIb30BaTh IMOCTABJICHHBIC U CaMOCTOSITEIBHO
c(hOopMyIIMPOBAHHBIE BOMPOCKHI B KAUYECTBE HHCTPYMEHTA TIO3HAHMSI M1 OCHOBBI JJIsi (POPMHUPOBAHUS THIIOTE3HI
0 MTPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U MPOBEJACHUS YUYCHUYECKHX IKCIIEPHUMEHTOB,
COBEPIIICHCTBOBATh YMEHHUS HAOJIONaTh 3a XOJOM IIPOIlecca, CaMOCTOSITEILHO TPOTHO3UPOBATH €ro
pe3ynbrar, GOpMyIHUpOBaTh OOOOIIEHHS © BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB
WCCJICIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON padoTe;

NpHOOpETaTh OMBIT YYCHHUYECKON WCCIEAOBATEIbCKOM M TMPOCKTHOW AESITETbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB PCIICHUS TNPAaKTHYSCKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METOJIOB MTO3HAHUS.

3) padora ¢ undgopmanmueii:

OPUEHTUPOBAThCSA B PA3IUYHBIX HCTOYHUKAX WHPOpMAIUN (HAYYHO-TIONMYJSpHAs JHUTEepaTypa
XUMHUYECKOTO COJICpP)KaHUs, CIPaBOYHBIC MOCOOMs, pecypchl VMHTepHeTa), aHAIW3HPOBaTh HH(POPMAIUIO



pa3IuyHBIX BUIOB W (OpM TpEACTaBICHHUS, KPUTHUYECKH OLEHHBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUHBOCTH;

(dbopMynHupoBaTh 3aMpOChl U MPHUMEHATh PA3TUYHBIE METOJbI MPH TOUCKE M 0TOOpe HH(pOpMAINH,
HEOOXOIUMOM ISl BHITOTHEHUS Y4eOHBIX 3a/1a4 ONpeeIEHHOTO THIIA;

nproOpeTaTh OMBIT UCMOIb30BaHU WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U pa3IMYHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAaNIbHYIO (hOpMy MpeacTaBieHus] UHGopMauu (CXeMbl, TpaduKy,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3BIK B KAayecTBE CPEACTBA IMPH pPabOTe € XUMHUYECKOW HHQOpMaIuei:
MIPUMEHSATH MEXIPEeIMETHbIE ((PU3NUECKUe U MAaTEMAaTHYECKHE) 3HAKW U CUMBOJIBI, OPMYITbl, a00OpeBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI B X0/1€ AUAJIOTa /WK JUCKYCCUHU, BBICKA3bIBATh
uzaed, GopMyJIupoBaTh CBOH MPEATI0KEHNUS OTHOCUTENIBHO BBITIOIHEHUS NPEII0KESHHOM 3a/1auu;

BBICTYNaTh C Tpe3eHTalueld  pe3yabTaTOB  IMO3HABaTENbHOM  JEATENbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIMOJIHEHUH XUMHUYECKOTO HKCIEPUMEHTA,
MPAKTUYECKON paboThI 1O MCCIEAOBAHUIO CBOICTB M3y4yaeMbIX BEIIECTB, peaju3alui y4eOHOTO MPOeKTa U
(dopMynHpOBaTH BBHIBOJBI IO pE3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHUM MyTEM COTIACOBaHMS NMO3HMLUN B
X0J1€ 00CYXIeHUsI 1 0OMEHa MHCHUSIMU.

OBiiaieHNe YHHBEPCAIbHBIMH PeryJssTUBHbIMU 1€l CTBUSAMU:

CaMOCTOSITENIbHO JIAHUPOBATh U OCYILECTBIATH CBOIO MO3HABATENIbHYIO JIEATEIbHOCTh, ONpEaessis e
HeNU M 3a/la4d, KOHTPOJIMPOBATH M M0 MEpe HEOOXOAWMOCTH KOPPEKTUPOBATh MpEAaraeMblil aaropuTM
JEHCTBUI TIPH BBITTOJTHEHUU YYEOHBIX M HMCCIIENOBATEIbCKUX 3a/iad, BeIOMpaTh Hambosee >(h(EeKTHBHBIN
CHOCcO0 MX PEHICHUs C YUETOM MOTYUYCHHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPAKAIOT:

c(OPMHUPOBAHHOCTH TMPEICTABICHUI O XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIU XMMHUHU B TIO3HAHUU ABJIEHUN PUPOJIbI, B JOPMUPOBAHUHU MBIIUICHUS U KYJIbTYpPhl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS pElIeHUs NPAKTHYECKUX 3adad M OKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOI cpee;

BJIAJICHUE CHUCTEMOM XWUMHMYECKHX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIME IOHATHUSA
(XMMUYeCKUil ~ DJIeMEHT, aTroM, DJJeKTpoHHas  o0oJiouka  aroMa,  MOJEKysla,  BaJeHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XUMHUYECKasl CBSA3b, CTPYKTYpHas popmyia (pa3BEpHyTast U COKpaIIEHHAs), MOJIb,
MOJIIpHasi Macca, MOJISIpHBIA 00BEM, YIIEepoAHbIN cKesleT, QyHKUHOHAbHAs TpyIna, paJuKal, U30MepHs,
M30MEPBI, TOMOJIOTUYECKUIN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA M a30TCOAEPKALIUE COCAUHECHUS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOEHHUsI opraHndeckux BeuiecTB A. M. bytnepoBa, 3akKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE B OCHOBE TOHUMAHUS IPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBICHUU, (DAaKTOJIOTMUYECKHUE CBEICHHS O CBOMCTBaX, COCTaBe, MONYyYECHUU U
0€30MacHOM HCIOJIb30BAHUN BaKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW NEATEIbHOCTH
YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUW BBISABIATH XapaKTepHbIE MPHU3HAKU TMOHATHH, YCTaHABIMBATH WX
B3aMMOCBS3b, UCIIOJb30BAaTh COOTBETCTBYIOIIME TTOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U NMPEBPAICHUN
OPraHMYECKHX COCIMHEHU;

c(OpPMHUPOBAHHOCTh YMEHH HCIIOIH30BATh XHMHUYECKYIO CHMBOJIMKY JIJISl COCTABIICHUSI MOJIEKYISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIEHHOM) (HOpMyNT OpraHMYeCKUX BEUIECTB U YPAaBHEHUN XUMHUYECKUX
pEaKLHnii, U3rOTaBIMBATh MOJAEIH MOJEKYJ OPTraHUYECKUX BEILIECTB I WUIFOCTPALUUH UX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOECHUS;



c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIJICKHOCTh U3YYCHHBIX OPraHUYECKHUX BEIIECTB 110
UX COCTaBy M CTPOCHHIO K OIpeneiaEHHOMY Kiaccy/Tpymme coeauHeHHHl (YriieBOAOPOIbl, KHUCIOPOA H
a30TCOJEpIKAIINE COCOUHEHUS, BBICOKOMOJICKYJISIPHBIE COCJAMHEHHS), JaBaTh WM Ha3BaHHS IO
cucremarnueckorr HomeHkiaatype (IUPAC), a Takke NpuUBOIWTH TpPUBHAIBHBIC HA3BaHHUS OTACIIBHBIX
OpPTaHMYECKUX BEIIECTB (ITHJICH, MPOIMUIIEH, alleTHIICH, STUICHIJIMKOIb, TIUIEpHH, GeHom, (GopMaabaeTus,
aleTabJICTUl, MypaBbUHAs KHCJIOTa, YKCYCHAas KHCIOTa, OJIEMHOBAas KHUCJIOTA, CT€apUHOBAsl KHUCIOTa,
TIII0K03a, PPYKTO3a, KpaxMal, [EJUTI0N03a, TIIHUIIHH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEIENATh BUABl XUMHUYECKOW CBSI3U B OPraHUYECKHUX COCAMHEHUAX
(omMHaApHBIEC U KpaTHBIE);

c(OpMHUPOBAHHOCTh YMEHHUSI PUMEHSTH MOJIOKEHUS TEOPUU CTPOEHUS OpraHM4ecKuX BemecTB A. M.
BytnepoBa st 00BsICHEHUS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHCHUS
Macchl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3UIECKIE M XUMUYECKHE CBOMCTBA
TUMIUYHBIX MPEICTaBUTENEH PA3IMYHBIX KJIACCOB OPraHWYECKUX BELIECTB (METaH, 3TaH, STHIEH, MPOIUIIEH,
anetuiieH, Oyranuen-1,3, metuinOyranuen-1,3, 6eH301, METaHOII, 3TaHOJI, STUIICHTJINKOIIb, TTUIEPUH, EHOT,
aleTalbJeT U/, MypaBbUHAs U YKCYCHAsI KUCIIOTHI, TIIIOK03a, KpaxMaJ, HeJII0103a, aMUHOYKCYCHas KUCII0Ta),
WLUTIOCTPUPOBATH TEHETHUYECKYIO CBSI3b MKy HUIMH YPaBHEHUSMHU COOTBETCTBYIONINX XUMUYECKUX PEaKIIHA
C UCTOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHUKUA YTIIEBOJAOPOJHOTO CBIPhS (HE(TH,
MIPUPOIHBIN Ta3, Yyroihb), CIIOCOOBI X MEPEePadOTKH U MPAKTUIECKOE TPUMEHEHUE TTPOTYKTOB NIEPEpadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOIUTH BHIYUCICHUS 110 XUMUYECKIM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH MPOTYKTOB PEAKITUN);

c(OpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHMI 00 OCHOBHBIX METOJaX Hay4yHOro MO3HaHUS,
UCTIONIB3YEMBIX B XMMHU TIPU HM3YyYCHUHM BEIIECTB U XUMHUYECKHX SIBICHUN (HaOJIOICHUE, WU3MEpEHHeE,
SKCIIEPUMEHT, MOJIEJIUPOBAHUE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUA I MIPUHSTUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOATh TMpaBWja TOJIB30BAHUS XHWMHUUYECKOW TOCYyIOH U
7a00paTOpHBIM O0OpYAOBaHHEM, a TakXKe IpaBuiIa OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATH XUMUYECKUN IKCIIEPUMEHT (IIPEeBpAICHUS
OpraHMYECKUX BEIIECTB MpPHU HArpeBaHHUH, MOJy4YEHHE 3TUJIEHA W W3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE
peaKluyu OpPraHWYEeCKUX BEIIECTB, JACHATYypalus OCNKOB NpHU HArpeBaHUM, I[BETHHIC PEAKIIMU OEIKOB) B
COOTBETCTBUHU C MpaBWJIAMHU TEXHHKH O€30MacHOCTH MpH OOpaIleHHH C BEIIeCTBAMU U J1a0OpaTOPHBIM
o0opysoBaHUEM, MPEICTABIATh PE3ydbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (opMe 3alucH ypaBHEHUI
COOTBETCTBYIOIIMX peakluii U GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHUECKU aHATTU3UPOBATH XUMUYECKYIO MH(POPMAITHIO, TOTYIaeMYIO 13
Pa3HBIX UCTOYHHUKOB (CpeACTBa MaccoBOM nHpopmaruu, IaTepHeT 1 1pyrux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOIOIATH MTPABHIIA IKOJIOTUYECKH IIEJIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOW AESITENLHOCTH B IIENIIX COXPAHEHHUS CBOETrO 370POBbS U OKpYXKAalolled MPUPOIHOM cpelbl,
OCO3HABaTh OMACHOCTH BO3JACHCTBHSI Ha )KUBBIC OPTaHU3MBI OTIPEICIEHHBIX OPTaHUYECKIX BEIIECTB, TIOHUMAs
cmbica nokazatens [1JK, moscHaTs Ha npumepax crocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE OOy4aroUMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3J0POBbsSI: YMEHHE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB M XUMUYECKHUX SBIICHUI;

JUISL CIIETIBIX U CAOOBUISAIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh Pelibe()HO-TOUEUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins 1u1st 3anucu XuMuueckux Gopmy.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeoOpraHuYecKass XMMHUS OTPAKAIOT:
c(hOpMUPOBAHHOCTH MPEJCTABICHUN: 0 XMMHUYECKON COCTaBIIAIOIICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpAa, POJIM XUMHUH B TIO3HAHUH SIBIICHUH MPUPOJIBL, B GOPMUPOBAHUU MBILUICHUS U KYJIbTYPbI TUYHOCTH, €&



(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOIUMOW Ui pEIIeHUs NPAKTHYECKUX 3adad M OSKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOI cpee;

BJIQJICHUE CHUCTEMON XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIAralolue MOHATUS
(XMMUYECKHUIl 3JIEMEHT, aTOM, U30TOI, S-, p-, d- ANEKTpPOHHBbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIIPHBIA  00BEM, BaJIEHTHOCTBH, JJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(koBaJleHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpUCTAIIIMYECKas peméTKa, TUIbl XUMHYECKHX
peakiuii, pacTBOp, DBJEKTPOJIUTHI, HEIIECKTPOIHUTHI, JJICKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIHUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKIMu, XUMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHs
ANEKTPOIUTUYECKON AHCcCcolMaluuu, nepuoanueckui 3akoH /. M. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl
BEIIECTB, 3aKOH COXpPAaHEHUS W MPEBpAIICHHs] SHEPTUU MPH XUMUYECKUX PpEeaKLHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIeKAIINE B OCHOBE TOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBICHUN, (DAaKTOJIOrMYECKHUE CBEICHHS O CBOICTBaX, COCTaBe, MOJYyYEHUU U
0e30MMacHOM UCIOJb30BAHUHN BAXKHEHIINX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIEATEIILHOCTH
YEJI0BEKa;

c()OPMUPOBAHHOCTh yMEHUU BBISBIATh XapaKTepPHbIE NPHU3HAKKA TMOHITHHA, YCTaHABIWUBATH WX
B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATHSA IPU ONUCAHWM HEOPTAaHMYECKUX BEIIECTB M HX
IIPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJB30BaTh XHUMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS (opmyi
BEIIIECTB M YpaBHEHUH XMMHMUYECKHX peakuui, cuctematuueckyro HomeHknatypy (IUPAC) u TpuBHuambHbIE
Ha3BaHUS OTAEJbHBIX HEOPraHUYECKUX BelIecTB (yrapHbli ra3, yIJIeKUCIbIi ra3, aMMuak, raméHas u3BecTb,
Herami€Hasi U3BeCTb, IUThEBasi COJIa, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEIENATh BAIGHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB
B COCIMHCHUSAX PA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKON CBS3HM (KOBAJICHTHAs, MOHHAs, METaJTUYecKas,
BOJIOPOJHAs) B COEOUHEHUSX, THUIl KPUCTAIMYECKONW pEImETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJIIpHAasi, WOHHAs, METaJUIMYecKasi), XapakTep CpeAbl B BOJHBIX pPACTBOpaX HEOPTraHUYECKUX
COCIUHCHMI,

c(OpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh IPHHAICKHOCTh HEOPTaHUYECKHX BEIIECTB IO HUX
COCTaBY K OIpelerEHHOMY KIIAcCy/TpyIe COeAUHEHHM (IpOCThie BEIIeCTBa — METAJIbl U HEMETasllbl,
OKCHJIbl, OCHOBaHHUS, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHUW PACKpBIBaTh CMBICH Tepuoanudeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €70 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJEKTPOHHOE CTPOEHUE AaTOMOB XHUMHYECKHX
anemeHToB 1—4 nepuonaos [lepuoanueckoii cuctembl XuMudeckux 35eMenToB J1. Y. MeneneeBa, ucnosb3yst
MOHATUSL «S-, p-, d-2JMEKTPOHHBIE OPOUTANH», «IHEPIeTUYECKHUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH
VW3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COEAUMHEHMI NO nepuoaam u rpynnam [lepuoanueckoi
CHCTeMBbI XUMHU4YecKkuX 3neMeHToB . . Menneneena;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOMIME XWUMHUYECKHE CBOHCTBA
HEOPraHWYECKHUX BEIIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHNE T'€HETUYECKON CBSI3U MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMU C IOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XMMHUYECKHUE PEAKLUU IO Pa3jINYHbIM IpHU3HAKaM
(YUCITy ¥ COCTaBY pearnpyroIIux BEIIeCTB, TEIIOBOMY 3D (EKTy peakiuu, U3MEHEHHUIO CTETICHEeH OKUCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKITUH, YIACTHIO KaTaIN3aTopa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISTh YypPAaBHEHUS PEAKIM pa3TUYHBIX THUIIOB, TOJHBIE U
COKpalIEHHbIE YpaBHEHUS peaklUii HOHHOTO OOMEHa, YUUThIBAsl YCIOBHSI, IPU KOTOPBIX 3TU PEAKLUU UAYT
JI0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHMM TPOBOAUTH pEAKIMHU, MOATBEP)KIAIONINE KayeCTBEHHBIH COCTaB
pPa3JIMYHBIX HEOPTaHUYECKUX BEILECTB, PACMO3HABATH OMBITHBIM IYTEM HMOHBI, TPUCYTCTBYIOIINUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH paCKpBIBATh CYIIHOCTH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLnit;

c(OpPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEAKIIUU OT PA3IUUHBIX
(bakTOpoB; XapakTep CMEIIEHHs] XMMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3JIEHCTBUS
(mpunmun Jle [laTtense);



c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUYECKHE MPOIECCHl, JeKallue B OCHOBE
MPOMBIIIIEHHOTO MOJIyYE€HHUsI CEPHOM KHCIOThI, aMMHUaKa, a Takxke chopMUpOBAaHHOCTD IMpeACTaBICHUI 00
OOIIMX HayYHBIX MPUHLIUINAX U KOJIOTMYECKHX MPoOIeMax XMMUYECKOTO IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYUCICHHS C MCIOJIH30BAaHUEM IMOHSATHS «MaccoBas A0S
BEIIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOLICHWN Ta3oB MPH XMMUYECKUX PEAKIMAX, MAcChl BEIIECTBA MIIU
00BEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIM 00BEMY OTHOTO U3 YUACTBYIOIIMX B PEAKIIUN
BEILIECTB, TEIUIOBOro 3((ekra peakliuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BEILECTB, MPEBPAILECHUS U
COXPaHEHHUsI SHEPTUH;

c(OPMHPOBAHHOCTh yYMEHHH CcOOMIONaTh MpaBHUja IOJIB30BAHHMS XMMHUYECKOM TIOCYAOH H
1abopaTOpHBIM O0OpYAOBaHUEM, a TakK)Ke TpaBWiIa OOpaIleHUus C BEIIeCTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMH 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUN SKCHEPUMEHT (pa3ioKeHue
NEePOKCH/Ia BOJOPOJa B MPUCYTCTBUHU KaTalU3aToOpa, ONpeesieHHe CPebl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHHUBEPCATbHOTO UHAUKATOPA, BIMSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKON peaKklnu, PeaKkiuu
MOHHOTO 0OMEHa, KaueCTBEHHbIE peakIuy Ha cynb(haT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUH,
pelIeHre SKCIIepUMEHTATIBHBIX 3a71a4 1o TeMaM «Metauib» u «Hemeramib») B COOTBETCTBUU C TIPaBUIIaMU
TEXHUKU 0€30MacHOCTH NpU OOpallleHHH C BELIECTBAMHU U Ja0OpaTOPHBIM 00OPYAOBAaHUEM, MPEICTABIISATH
pe3yNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOUIMX pPEaKIUil u
(GbopMyIHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHUM KPUTHUECKU aHATTU3UPOBATH XUMUYECKYIO0 HH(POPMAIIUIO, TOTY4aeMYI0 U3
pa3HBIX HCTOYHHUKOB (CpEACTBAa MACCOBOM KOMMYHHKAIMU, IHTEpHET U qpyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJTIOAATH MPABHIIA IKOJOTUUYECKH 11€JIeCO00Pa3HOT0 MOBEICHUS B OBITY
U TPYAOBOW JEATENBHOCTH B LENAX COXPAHEHHUS CBOETO 370POBbS M OKpPY)KAIOUIeH MPUPOAHOHN Cpensl,
OCO3HaBaTh OMACHOCTb BO3JEHUCTBHSA HA >KMBbIE OPraHU3MbI ONPEIENEHHBIX BEIIECTB, MOHUMAsl CMBICI
nokazarenst IIJIK, moscHsATh, Ha mpuMepax CHOCOOBl yYMEHBIICHUS W MPEAOTBPAILICHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKa;

JUI 0OY4YaloUIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370pPOBbSI: YMEHHE MPHUMEHSATH 3HAHHUS 00
OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX SBICHUII;

JUISL CJIETIBIX U CIa0OBHUIAIIMX OOYYAIOIIUXCSA: YMEHHUE HCIOJIb30BATh PENbe(hHO-TOUCUHYIO CUCTEMY
o6o3nauenwnii JI. bpaitns s 3anucu xumMudeckux Gpopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KoJsmnyecTBo 4acoB JJIeKTPOHHbIE
(uudgposbIe)
°n/m HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl
Ne n/ eHo € pa3/ieJIoB M TeM Iporp Beero KO;‘TPOM’H"” HpﬁaKT“quK"e o0paszoBaTe/bHbIe
padoThbl padoTsI pecypesr
Pasznea 1. TeopeTnueckue 0CHOBBI OPraHM4YeCKOM XMMHUU
1.1 [IpenMer oprannyeckoil Xumuu. Teopus CTpoeHuUs 3
' opraHuueckux coequHeHuil A. M. bytieposa
Hroro no pazneny 3
Pa3zaea 2. YrieBoaopoabl
2.1 [IpenenpHbIE YIIIEBOAOPOIbI — AJTKAHBI 2
29 HenpenenbHbie yrieBoaopOIbl: alKEHbI, aIKAIUEHBI, 6 1
) AJKWHBI
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2
2.4 [IpupoHbIE HCTOYHUKH YTIIEBOJIOPOIOB M MX IepepadboTka 3 1
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xanue opraHniecKue coeJuHeHNs!
3.1 Cnuptsl. @eHon 3
3.2 Anpaeruasl. KapOooHoBbIe KUCTOTHL. CIIOKHBIE d(DUPBI 7 1
33 VYrneBojib 3 1
Hroro no pazneny 13
Pasznea 4. A3oTcoaepskaniue OpranHnyeckre coeJuHeHust
4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKYyIsIpHbIE COeIHHEHUSA
5.1 ‘ [Tnactmaccel. Kayayku. Boiokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 2 2




11 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne ni/m
NMPOrpamMmMbl Bcero KOﬁHTpOJIbeIe Ip 6a1canec1me o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypeb
Paznen 1. TeopeTnueckne 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3
anemeHToB /I. 1. Menneneesa
12 Crpoenue BemniectBa. MHOrooOpasue 4
’ BEIIECTB
1.3 XUMHYECKUE PEAKLIUU 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Meramisl 6 1
2.2 Hewmeramnsl 9 1 1
73 CBsI3b HEOPraHUYECKUX U OPraHUYECKHUX 5
) BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HbL
3.1 ‘ XHMHS U )KU3Hb 4
Uroro no pazneny 4
34 2 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOJILHBIE HpﬁaRanecKne U3Y4YeHUs o0pa3oBaTte/ibHbIC
padoThbI padoThI pecypebi
[IpenMer opraHnyecKkoil XuMuu, €€
1 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE 06.09.2023
Teopust cTpoeHUs OPraHUuYECKUX
2 coennHeHuil A. M. bytnepoBa, €€ OCHOBHBIE 1
A yrieposd, 13.09.2023
MOJIOKEHUS
[IpencraBnenne o knaccuPpuKaun
opraHuueckux Bemiects. Homenknarypa
3 1
(cucTeMaTuveckas) U TPUBHAIILHBIC HA3BAHUS 20.09.2023
OpPraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH Pl 27.09.2023
5 MertaH u 3TaH — OpocTeIe 1
IIPEJICTABUTENIN AKAHOB 04.10.2023
6 AJIKEeHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
POCHHE, 11.10.2023
OTWIIEH U MIPONMIIEH — MPOCTEMNIINE
7 1
IIPEJICTABUTENIN AITKEHOB 18.10.2023
] [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YYEHUE €T0 CBOMCTBY» 25.10.2023
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Tlonyderue 1
S i 08.11.2023
CUHTETUYECKOI0 KayuyyKa U PEe3UHBI
AJIKUHBI: COCTaB M 0COOCHHOCTH CTPOCHUS,
10 TOMOJIOTHYECKUH psil. ALETHIIEH — 1
! HICCIHH P AL 15.11.2023
MPOCTEUIINI MPEACTABUTENh AIIKUHOB
11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOM 1
peaKuuu 22.11.2023




ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH

12 apeHoB 29.11.2023
13 I'eneTnyeckas cBsI3b yrieBOJOPOAOB,

MIPUHAJICKAIINUX K Pa3JIUYHBIM KJlaccam 06.12.2023

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB:
14 NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIC Tra3bl,

He(Th U POAYKTHI €€ nepepaboTKu 13.12.2023

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB:
15 MNPUPOJIHBIN Ta3 U OMYTHBIE HE(PTSHBIC Ta3bl

HIe)(l)I;LII[/I MPOJYKTHI €€ }1]1Tepepa6o?1<n , 20.12.2023
16 KonTponpHas pabota mo pazaeny

«YTIIeBOIOPOABD 27.12.2023
17 [TpenenbHBIE OTHOATOMHBIE CITUPTHI:

METaHOJI U 3TaHoJI. BogopoaHas cBsA3b 10.01.2024
13 MHOT0aTOMHBIE CITUPTHI: ITUICHTITUKONb U

TJIULEPUH 17.01.2024
19 @DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U

XUMUYECKHE CBOWCTBA, IPUMEHECHHE 24.01.2024
20 Anpaerupl: opMaIbACTUI U alleTaIbICTH/I.

AneToH 31.01.2024
71 OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE

KHUCJIOTBI: MypaBbUHAasl U YKCYCHasI 07.02.2024
2 [IpakTrueckas padota Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KUCIOTBD) 14.02.2024
23 CreapuHOBast ¥ OJIEMHOBAsI KUCIIOTHI, KaK

MPEACTABUTENH BBICIINX KAPOOHOBBIX KHUCIIOT 21.02.2024
24 MBpbi1a Kak coJId BBICIIUX KapOOHOBBIX

KHUCIIOT, KX MOIOIIEE ACHCTBHE 28.02.2024

CrnosxxHble 3(hUpBI KaK MPOU3BOTHBIE
25 ;%[I)gz:;mmx KUCJOT. ['UapOosIn3 CIIOKHBIX 06.03.2024
26 Kupsl: runponus, npuMeHeHue,

OuoJstornueckasi pojb )KHPOB 13.03.2024




YrieBosbl: cocTaB, KiacCU(pUKAITHSI.

27 Baxueiiue npeacTaBUTeNu: IIIH0K03a, 1 20.03.2024
bpykTO3a, caxapo3a

78 Kpaxman u nemirono3a Kak mpupoHbie 1
HOJIUMEPHI 03.04.2024
KonTtponsHas pabota no pazneny

29 «Kucnopoaconepaiiue opraHu4ecKue 1 10.04.2024
COEIMHEHUS

30 AMWHBI: METUJIAMUH U aHUJIUH 1 17.04.2024
AMUHOKHCIIOTHI Kak aM(pOTepHbIe

31 OPraHUYEeCKHE COCTMHEHUS, UX 1 24.04.2024
onosiornueckoe 3HaueHue. Ilermruanl

3 benku xak npupoaHble 1
BBICOKOMOJICKYJISIPHBIE COCTMHEHUSI 01.05.2024

33 OcHOBHbIE OHATUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 08.05.2024
OcCHOBHBIE METO/IBI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUM. 1 15.05.2024
[ImacTMacchl, KaydyKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIE

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
U3y4YeHH s

DJIEKTPOHHbIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHUYECKUH IEeMEHT. ATOM. DIEKTPOHHAs
KOH(HTyparus aToMOB

04.09.2024

[lepuoanueckuii 3akoH u [lepronnueckas
crucTemMa XMMHAYECKuX anemMeHToB /[I. U.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOPUEN CTPOCHUSI aTOMOB

11.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M UX COCIMHEHUM 110
rpynmnam 4 nepuojam. 3HaueHue
MEPUOJNYECKOTO 3aKOHA U CHCTEMBI
xumuueckux anemMenToB /.M. MeHeneena B
pPa3BUTUHU HAYKH

18.09.2024

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM
cBsi3u. BogopoaHas cBsizb

25.09.2024

BaneHnTHOCTB. D1€KTPOOTPULIATENBHOCTb.
Crenenn okuciaenusd. BemecTsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYIISIPHOI'O
CTPOCHUS

02.10.2024

[TonsTne 0 nucnepcHbIX cucteMax. cTuHHBIE
Y KOJUIOMJIHBIE pacTBOPBL. MaccoBas 1o0Jis
BEIIIECTBA B paCTBOPE

09.10.2024

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeNMHEHUN. [ eHeTnueckas
CBSA3b HEOPraHUYECKHUX BEIECTB, Pa3IUYHBIX
KJIaCCOB

16.10.2024

Knaccudukanust XMMHUYEeCKHX PEaKIIHii B
HEOPraHWYECKOW M OPraHNYECKON XUMUU.
3aK0OH COXpaHEHHUsI MacChl BEUIECTB; 3aKOH

23.10.2024




COXpaHEHHUS U MPEBPAICHUS] SHEPTUU NPU
XUMUYECKUX PEaKUsixX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE pPABHOBECHUE

06.11.2024

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

13.11.2024

11

DIIeKTpoMTHYECKas Aucconuanus. [louarue o
BOZOpOAHOM Moka3zatene (pH) pactBopa.
Peakniun nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

20.11.2024

12

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTHE 00 IEKTPONM3E PACIUIABOB U
pacTBOPOB CoOJIel

27.11.2024

13

KontponbHas padora 1mo pasaeny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHU»

04.12.2024

14

Merauibl, ux nosnoxenue B [leprnoanueckoit
CHCTEME XUMHYECKUX 3eMeHToB JI. 1.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBONCTBa
METaJIOB

11.12.2024

15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIL
HanpsH>KEHUH METAILIIOB

18.12.2024

16

XUMHYeCKHE CBOMCTBA BaKHEHIIINX METAJJIOB
(HaTpuit, Kanuii, KaJabIUi, MarHUH,
ATIOMUHHN) U UX COCTMHECHUM

25.12.2024

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

08.01.2025

18

XUMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COCTUHEHUU

15.01.2025

19

[IpakTuueckas padora Ne 2. "Pemenne
9KCHEPUMEHTAIbHBIX 3374 110 TEMe
«Meramae»"

22.01.2025




20

Hewmeramibl, ux nonoxxenue B [leprnoanueckoi
CHUCTEME XUMUUYECKUX AemMeHToB /[]. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

29.01.2025

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AnoTponusi HEeMETaIoB (Ha IpUMepe
KHCIJIOPO/JIa, Cepbl, hocdopa u yriaepoia)

05.02.2025

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEMHECHU I

12.02.2025

23

XuMHUecKue cBOMCTBa a30Ta, pochopa 1 ux
COECTMHEHNN

19.02.2025

24

XHUMHUYECKUE CBOMCTBA yIIIepOJia, KPEMHHUS U
UX COEOUHEHUN

26.02.2025

25

[IpruMeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COE€IUHEHUI

05.03.2025

26

O0001Ienre U cucTeEMAaTH3alNs 3HAHUH 110
teMe «HemeTamnaely. BerauciaeHus mo
ypaBHeHI/IHM XUMHNYCCKUX peaKI_[I/Iﬁ n
TEPMOXUMHYECKUE PACUETHI

12.03.2025

27

[TpakTrueckas padota Ne 3. «Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"Hemeramnsl"»

19.03.2025

28

KoHTponbHast paboTta 1mo temam «MeTaiisl» u
«Hewmeramabny

02.04.2025

29

Heoprannueckue u opraHU4ecKrue KUCIOTHI.
Heopranuueckue u opraHnueckue OCHOBaHUS

09.04.2025

30

AmboTepHbIe HEOPraHUYEeCKUEe U
OpraHuyeckre coequHeHus. | eHeTnaeckas
CBSI3b HEOPTaHMUECKUX U OPTaHUYECKUX
BEIIIECTB

16.04.2025

31

Pone xuMuu B 00ecIieueHUH KO0 HUSCKOI,
JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH,
Pa3BUTHH MEIUITAHBI

23.04.2025




[IpencraBnenus 00 0OMUX HAYYHBIX

32 NPHHLUIAX TPOMBIILICHHOTO NOIYEHAA 1 30.04.2025
BaXHEHIIIMX BEIIECTB

33 YenoBek B MUpE BEMIECTB U MaTEPUAIOB 1 07.05.2025

34 XuMUS U 300pOBbE YEIOBEKA 1 14.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIHHIEYEHUE OBPA30BATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

* Xumus / I'abpuemnsa O.C., Octpoymos WN.I'., Cnaako C.A., AkunonepHoe obmiectBo «M3narenscTBo
«ITpocBemenune»

METO/JUYECKHUE MATEPHUAJIBI 1JI51 YUUTEJIA
["a6puensu, O. C. MeTonnueckoe mocodne Xumus 11 kimace

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93cbfde6al33.pdf
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