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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeHero oobmiero oOpazoBaHus pa3paboTaHa
Ha ocHOoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-03 «O06 obpa3zoBaHuU B
Poccuiickoit ®enepanuu», TpeOoBaHUN K pe3yJabTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTebHON MporpamMmbl  cpegHero obmero o6pazoBanus (DPOII COO),
npeacTaBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTaHIApPTE
COO, c¢ yuérom Konuenmuu mnpenoaaBaHus ydyeOHOro mnpenMera «XUMHUS» B
oOpa3oBatenbHbIX opranuzanusax Poccuiickoit denepanum, peaan3yrOmUX OCHOBHBIE
oOpa3oBaTeiabHblE MPOrPaMMbl, M OCHOBHBIX TMOJOXKEHUN «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoit ®denepanuu Ha nepuoa no 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOTrpaMMBbI 10 XUMUH, K ONPEIeTICHUI0 00LIei
CTpaTteruu oO0y4YeHus, BOCIIUTAHUS M PA3BUTHSA OOYYaIOIIMXCSA CPEICTBAMU YYEOHOIO
npeamera «Xumus» st 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIM
koHuenTyanbubie mnonokeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH ILIEJieH,
collepKaHMsl, pPE3yJNbTaTOB OOy4YeHHs M TpeOOBaHMUA K YPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB.

XuMuueckoe o0pazoBaHue, MOJy4aeMoOe BBITYCKHUKaMU 0011e00pa3oBaTeabHON
OpraHu3allvy, SIBISETCS HEOThEeMJIEMOM YacThl0 MX 00pa3zoBaHHOCTH. OHO CIIYKUT
3aBEpIIAIONIMM JSTallOM peau3alli Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE
KJTIOYEBBIX IIEHHOCTEW, MPUCYIIMX ILIETOCTHOW CHCTEME XMMHYECKOro 0oOpa3oBaHMS.
OTH  UEHHOCTH  KacaloTcs T[O3HAHHMS  3aKOHOB  MPHUPOIBI,  (PopMUpOBaHMS
MHUPOBO33PEHUS U OOIIEH KyJIbTYPhl YETOBEKA, a TAKKE IKOJIOTHUECKH 00OCHOBAHHOTO
OTHOIICHHUS] K CBOEMY 3/I0POBbI0 M TMPHUPOJHON cpene. Peanmsyercs xumudeckoe
oOpa3zoBaHue OOydYaromUXCS HAa YPOBHE CpeHEro oOImero oOpa3oBaHHsS CpeICTBaMU
yueOHOoro npeamera «XuMus», CoAep’KaHue M MOCTPOSCHUE KOTOPOTO OMPEICICHBI B
IporpaMMe Mo XUMHH ¢ YYETOM Crieu(DUKA HAyKd XUMHUH, €€ 3HAUCHHs B TIO3HAHUU
OPUPOJBl U B MaTepUAIbHOM JKU3HU OOLIECTBA, a TakkKe ¢ y4ETOM OOIMMX Leneill u
MPUHLIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHETO OOILIETo
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK Wrpaer ocoOyi poiib B
COBPEMEHHOMW ITMBUIIM3AIINH, B CO3IaHUHM HOBOM 0a3bl MaTepuanbHOU KyabTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE pPAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO37aHME LIEJIOCTHOIO MPEACTABICHHUS 00 OKpyXarolleM MHUpE Kak O €IUHCTBE
IpUPOABI M YEJIOBEKa, KOTOopoe (opmMupyeTcs B XMMHUHM HAa OCHOBE NOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEro MHUpPA, OCO3HAHUS B3aWMOCBA3U MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.

TecHO B3aMMOIEWUCTBYS € APYTMMH €CTECTBEHHbIMM HAayKaMH, XUMHUS CTajia
HEOTHEMJIEMOM YacThbl0O MHUPOBOM KYJIBTYPbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO



TpyJla M JKM3HM Kaxaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHS Kak Hayka
co3ujaTteNbHas, KaK Hayka BBICOKMX TEXHOJIOTMM HampaBjieHa Ha pelIeHue
I00aNbHBIX  MPOOJEM  yCTOMYMBOTO  Pa3BUTHSA  YEIOBEUECTBA —  CBHIPhEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cooTrBercTBUM ¢ O0OmMMMH IENSIMU W TOPUHIUIAMH CPEIHEro OOIIero
oOpazoBanusi cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIA YpPOBEHD
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOXO0AUMYIO UM JIJISI BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIIOYEHHUS B )KM3Hb COLIMYMA, MPOAOJIKEHUS 00pa30BaHUs B Pa3IMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEIIOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mpeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckas xumus» U «OOmass W HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJICP’KaHHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOl HAayKH: CHCTEMa
3HAHUW IO HEOPraHWYeCKOM XHWMHH (C BKJIIOUYEHHEM 3HAaHWN U3 OO0IIeH XUMHH) U
opraHuyecko xumuu. POpMHPOBAHUE JIAHHOW CHUCTEMbl 3HAHMU TIPU H3YYCHUU
npeaMeTa o0ecreyuBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT'000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB — «OpraHuyeckass xumusi» u «OOmas u
HeopraHudeckass XuMHsS» cQopMUpoBaHa B TPOrpaMMe 10 XUMHHM Ha OCHOBE
CUCTEMHOT0 MOAX0/1a K U3y4YeHHIO y4eOHOro MaTepuaina U 00yclIOBIeHa HCTOPUUYECKH
000CHOBaHHBIM PA3BUTHEM 3HAHMI HA OINPEICIEHHBIX TEOPETHUYECKUX YpPOBHSX. Tak,
B KypC€ OpraHM4eCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPHUH CTPOCHUSI OPraHUYECKUX COCIMHEHUN, a TAK)KE€ HA YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX TPENCTABIECHUNA O CTpoeHUH BemecTB. CBelneHus 00 M3y4yaeMbIX B
Kypc€ BEIIECTBAaX [arlTCi B pa3BUTHU — OT YIJIEBOJOPOJIOB [0 CIIOXKHBIX
OMOJIOTMYECKH aKTHBHBIX COCAMHEHHWH. B Kypce opraHM4eckod XHMHUHU TOJYy4aroT
pasButHe CcHOpPMHUpPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUS
MEepPBOHAYATBHBIC TMPEACTABICHUS O XUMHYECKOW CBSI3U, KIACCU(UKAITMOHHBIX
MpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, O XUMHUYECKOMN
peakIuu.

[lon HOBBIM yrioM 3peHus B TMpeaMeTe «XuMus» 0a30BOro YpOBHS
paccMaTpWBaeTCsi HW3Y4YEHHBIM Ha ypOBHE OCHOBHOTO 0O0mero oOpa3oBaHUs
TEOPETUUYECKUN MaTepHrasl U (PaKTOJOTHUYECKUE CBEJICHHS O BEIIECTBAX M XUMUYECKOM
peakiuu. Tak, B 4acTHocTH, B Kypce «OOmas M HEOpraHu4ecKas XUMHSI»
OoOy4JarommMcs TPEAOCTABIACTCS BO3MOKHOCTh OCO3HATH 3HAUYEHWE TMEPUOINIECKOTO
3aKOHa C OOIIETEOPETUYECKUX W METOJOJOTUYECKUX TMO3UIUN, TIIy0XKe TOHITh
HUCTOPUYECKOE W3MEHEHHE (YHKIMH HSTOro 3akoHa — OT oOoOmaromen 10
OOBSICHSIONICH ¥ TPOTHO3UP YIOIIICH.



Envnaa cucremMa 3HaHWKW O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOWMCTBAX M MPUMEHECHUHU, & TAKXKE O XUMHYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX IPOTEKaHMs AonoHsAeTcs B Kypcax 10 m 11 xmaccoB anemeHTaMu
COAEpKaHUsl, UMEIOIIUMU KYJIbTYPOJOTHYECKUN U NMPUKIATHON XapaKkTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMUU C JPYTUMU HayKaMu, PaCKpPbIBAIOT €€
pOJIb B TO3HABATEJIbHONW W MPAKTUYECKOW MESATEIBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K IMPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUECKHU X
MPUJIOKEHUN XUMHH, TTOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICITUBATH
uHQopMalMil0 U TOPUMEHATh e€ i1 TIONOJHEHUs]  3HAHUW,  pelIeHUs
WHTEJJIEKTYalIbHbIX W SKCIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3a4ad. B 1enom
cojepkaHue ydeOHOro mpeaMera «XUMHUS»  JAHHOTO  YPOBHA  HM3Yy4YCHUS
OPUEHTHPOBAHO Ha (popMHUpOBaHKE y 00YUAIOIMKNXCS MUPOBO33PEHUECKON OCHOBBI JIJIsI
noHuMaHust  GuIocopCKUX  HWACH, TaKMX KaK: MaTepHaIbHOEC  €IMHCTBO
HEOPraHUYeCKOTO W OPraHUYeCKOTro MHUpa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHMEM, TTO3HABAEMOCTh MPHUPOIHBIX SIBICHUN MyTEM SKCIIEPUMEHTA U
pelieHruss  TPOTHBOPEUYMM  MEXJIY HOBBIMM  (akTaMM U TEOPETHUYCCKUMH
IPEANOCHIIKAMHU, OCO3HAHWE POJIM XUMUHM B PEIICHUH JKOJOTHYECKHX MpodiieM, a
Takke TpoOJieM COEPEeKEHHS SHEPreTUUECKHUX PECYpPCOB, CBIPbS, CO3JaHUS HOBBIX
TE€XHOJIOTUH U MaTEepHUaJoB.

B nnane pemienus 3a1a4 BOCIIUTAHKS, PA3BUTHS U COIMAIM3AIIUA 00YUaOIIUXCSI
NPUHATBIE TPOrPAMMONM 1O XUMHHU TOJAXOAbl K ONPEACICHUIO COJECPKAHUSA U
MOCTPOSHUSI TpeIMeTa MpeaycCMaTpruBaloT (GOPMHUPOBAHNE YHUBEPCAIBHBIX yUEOHBIX
NEHUCTBHM, WMEIIMX 0a30BO€ 3HAYCHUE JIA PA3JIUYHBIX BHJIOB JCATEIHLHOCTH:
pemeHus mpoOJeM, MOUCKa, aHaIu3a U 00paboTKu MHGOPMAIIUKH, HEOOXOAUMBIX IS
npuoOpeTeHHusl  OmbITa MPAKTHUUYECKOM MW HMCCIIEAO0BATCIIbCKONM  JACATEILHOCTH,
3aHHUMAIOIIEeH Ba)KHOE MECTO B TTO3HAHUU XUMUU.

B mpakTuke mnpernogaBaHus XWMMHHM KaK Ha YpPOBHE OCHOBHOTO 0OIIEro
oOpa3oBaHUs, TaK M Ha ypPOBHE CpeaHEro oOmiero oOpa3oBaHUs, MPHU OINpPEaSICHUN
COZCP/KATEIbHOM XApPaKTEPUCTUKUA ILEJEH H3YYEHHUS TIPEeAMETa HaIlpPaABICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIMOHHO TIpu3HAETCA (OPMHUPOBAHUE OCHOB
XAMHYECKOM HAyKd KakK 00JIacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NEATENIbHOCTU 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBON KynbTypbl. C
METOANYECKOM TOYKM 3pPECHUS TaKOW NOJAXOJ K ONPEACICHUIO IENEH HW3YyYCHHUS
MpeIMETa SBJISETCS BIIOJHE ONMPABIAHHBIM.

CornacHO [MaHHOW TOYKE 3pEHUs] TJIABHBIMU MEISIMH HM3Y4YEHHS TMpeaMeTa
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 kJ1.) siBAIOTCSA:

e (hopMHpPOBaHNE CUCTEMbl XUMHUYECKUX 3HAHUIN KaK BayKHEUIIIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOHM JIeKAT KIIHOUEBBIC



IIOHATHA, (pYHI[aMCHTaJ'IBHBIe 3aKOHBI U TCOPHUU XUMHUH, OCBOCHUC SA3bIKA HAYKH,

YCBOEHHUE u ITIOHUMAaHHE CYIIHOCTH JTOCTYIIHBIX 0000111eHHI
MHPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMIICHHE C HUCTOPHEW WX Pa3BUTUA U
CTAaHOBJICHUS;

e (QopmMupoBaHHe M pa3BUTHE TPEACTABICHUA O HAYYHBIX METOJAaX ITO3HAHHS
BEIIECTB M XUMHUYECCKUX pEaKIHii, HEOOXOAMUMBIX JIJISi TIPUOOPETEHUS YMEHHUH
OpPUEHTUPOBATHCS B MUPE BEIIESCTB U XUMUUYECKHUX SBICHUN, UMCIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHON JKU3HU;

e pa3BUTHEC YMCHHH M CIOCOOOB JESTECILHOCTH, CBS3aHHBIX C HAOJIOJICHHEM U
OOBSCHCHHEM  XHMHYECKOTO  DKCIICPUMEHTa,  COOIIOACHHUEM  IPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsay ¢ atum, cojepskareibHas XapaKTEpHUCTHKa IEJICH W 3a1ad WU3YYCHHS
npeaMeTa B MporpaMMe 1Mo XMMHH yTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMH TIPHOPUTETAMH B CHCTEME CpeaHero oOmiero obpasoBanuss. CerogHs B
NpernoJaBaHud XUMHUH B OOJIBIICH CTENEeHW OTAAETCS MPEANOYTCHHE MPAKTHYCCKOMN
KOMITOHCHTE COJIep KaHus OOyYCHHS, OPUCHTUPOBAHHON Ha IMOATOTOBKY BBIITYCKHUKA
o01eo0pa3oBaTeIbHON  OpraHMW3alliK, BIAACIOIIEr0 HE HAO0OpOM 3HAHWW, a
(YHKIIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
NOJIYYeHUS 3HAHUW U MPUMEHEHUS UX B PEATbHOU KU3HU JIJIs1 PEIICHUS TPAKTUYECKUX
3a/ady.

B cBs3u ¢ 3TUM TipH M3yYEHUM TpeaMeTa «XUMUs» TOMUHUPYIOIIee 3HaUYCHUE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTamus 0oO0ydYarouuxcss K YCIOBUSIM JHUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHUpOBaHUE WHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHSATHIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBanue y  oOydaromMXcs  KJIIOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETEHIIU), HWMEIOIUX YHUBEPCAIbHOE 3HAYCHHE /IS Pa3UYHBIX BUIOB
JESTENBHOCTU: PEHICHUS TpoOJieM, TMOWCKa, aHalu3a W 00paboTKu WHOOpMaIuH,
HEOOXOIUMBIX JJIsl PUOOPETEHUs OMbITA JEATEIHHOCTH, KOTOpasi 3aHUMAET Ba)KHOE
MECTO B TMO3HAHWM XUMHH, a TakKe [JIi OIEHKH C TO3WUIUN HSKOJOTUYECKOMN
0e30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XMMUYECKUX IMPOIIECCOB HA OPTraHU3M
YesoBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIO3HABATECIHHBIX HMHTEPECOB, HWHTEIUICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00YyYaromMXcs: CIIOCOOHOCTH CaMOCTOSITENIPHO TPHOOPETaTh HOBBIC
3HAHMS 10 XMMHHU B COOTBETCTBHH C >KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHH JUIsl TMOWCKA M aHalu3a ydeOHOH u
HAyYHO-TIOMYJISIPHON WH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;



(opMHUpOBaHUE U Pa3BUTHE Yy OOYUYAIOIIMXCSA ACCOLMATHBHOIO U JIOTMYECKOI'O
MBIILJIEHUS, HAOMI0JAaTENbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, IMpU IUIAHUPOBAHHUU U TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHWE y  OOyyalwmuxcs  yOeXIEHHOCTH B  T'yMaHUCTHYECKOM
HaIlPaBICHHOCTH XUMHH, €€ Ba)XXHOM pOJIM B PEIICHUHU TJIOOAIBHBIX Mpo0JIeM
PalMOHAIBHOTO TPUPOJIONOJIB30BAHUS, TMOIMOIHEHUS] SHEPreTUYECKUX PECYPCOB U
COXpAHEHHUSI MPUPOJHOTO PABHOBECHUS, OCO3HAHUSA HEOOXOJUMOCTH OEpexHOTO
OTHONIEHUS K TPUPOJIE U CBOEMY 3/I0POBbIO, a TakkKe MPUOOPETeHHs OIbITa
UCIIOJIb30BaHUSI TIOJIYUYCHHBIX 3HAHUW [JI1 TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mutane cpegHero oOiero oopa3oBaHus NpeaMeT «XUMHUD» 0a30BOT0
YPOBHS BXOAUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yMcIO YacoB, OTBEAEHHBIX MJIsi U3YyUYEHUsS XUMHUHU, HA 0Aa30BOM YpOBHE
cpeaHero oodmiero odpasoBanus, coctariseT 68 yacoB: B 10 kimacce — 34 vaca (1 gac B
Hepento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. TeOopusi CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o Kiaccu(puUKalMU OpraHUYecKux BeuecTB. HomeHknaTtypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJIEHHE C o0pa3laMy OpPraHMYeCcKUX BEIIeCTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKUU psaA. MeTaH W d3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTEIN AaIKEHOB: (U3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). [lomydeHre CHHTETUYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOdyYeHue u npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), NpUMEHEHHE. BoaopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBbIE CIUpPTHI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUMU OKUCICHHS UM BOCCTAaHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakiys 3Tepru(pHuKalum), MOJTy4eHHE U MIPUMEHEHNE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
coHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
nenoio3pl.  du3nueckue U XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHBIE PEAKLUUU OJAHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIHBIE METO/ABl HM3YyYEHHs BEIIECTB WM WX IPEBPALLCHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIEC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILUINYECKON PELIETKHU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakTtopoB. OOpaTuMble
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jlelllarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOR (pa3iioKeHUEe TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusHue pa3audHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga W KpeMHHSI) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 00O0JIOUEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUMN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHECHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTATIBHBIX 3a/1ad, HAOJNIOJIeHWEe M OIMCaHHE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [loHSATHE O HAyYHBIX METOAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepHaibl, KpacKd, CTEKJIO, KepaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIEKTPOH, MTPOTOH, HEUTPOH, HOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
IPOMBIILIECHHOCTh,  (hapMaleBTHUECKas  MPOMBIIUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEICHBI CAEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M MICTOPUYECKUX TPAJAUIUK 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXAAHCKOTO OOIIECTBA, MPUHATHIMH B O0OIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OITBITA TIO3HABATEILHON M TPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MTPaBOIMOPSIIKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W MPUHUMATH MOTHBBI, HaAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B 00JIACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa W II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUH U TOCIEIYIOMEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PEILICHHS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUIO Mpodeccuil pa3IuyHOro pojia, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBanus, Oyaymieil mpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HH Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JIGUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTU AKOJIOTHYECKOH HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3JIJaHUM HOBOW 0a3bl MaTepUadbHON KYJbTYPhI, PELICHUH I100aJbHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIEC 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHUHBI MHpa H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEIISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3ajayd, MPUMEHEHUIO PAa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4yeCTBE CpeACTBa mpu padbore C
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J€iiCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIBHOU NESITCIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCJIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alfTOPUTM JEHUCTBUN NpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

IIpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUSA»
OTpaXaroT:

c(hOpMHUPOBAHHOCTh  NPEACTABICHUA O XUMHYECKOH  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHA B TO3HAHHUM SIBJICHUMN
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €€
(GYHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM U PEIICHHS TIPAKTHYSCKUX 3a71a4
1 JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue TOHATHS (XMMUYECKUM DJIEMEHT, aToOM, OJJIEKTPOHHAas



000J0UKa aTomMa, MOJIEKYJIa, BAIGHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTass U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIM CKeleT, (yHKUMOHAJIbHAs TIpymia,
pajuKal, U30Mepusi, ©30MEPhl, TOMOJIOTUUECKUN Psi, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCIIOPOA, U a30TCOJEpKalllue COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranuueckux BemniectB A. M. BytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
MPAKTUYECKOU ESITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEepPHbIE MPHU3HAKU TOHSITHUH,
yCTaHABIIMBATh WX B3aMMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TIPU
OTMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYeCKUX COCTMHCHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHUMBOJIUKY JJIsI
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB U  YPaBHEHHM XUMUYECKHX PEaKIIHi,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJJICKHOCTh HM3yYEHHBIX
OpPraHWYEeCKUX BEUIECTB II0 HUX COCTaByY U CTPOEHUIO K OINpEeAeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriaeBOAOPOJbI, KHCIOPOJ M a30TCOJAEpXKaIlHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUS), [1aBaThb UM HAa3BaHHS IIO
cucremarnueckoit HomeHkiarype (IUPAC), a Takke NpPUBOIUTH TPUBHAILHBIC
Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMMUJIEH, AlETHIIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHoN, (popMalblIerus, aneTaabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€ApPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, MeJTi0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COECTUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BemiecTB A. M. BytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaThb  COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHME CBOMCTBA TUMUYHBIX TPEICTABUTENCH Ppa3IMIHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIUJIEH, AlETUJIEH,
OyraaueHn-1,3, merunOyramueH-1,3, OeH301, METAaHOJ, 3TaHOJ], STHJICHIJIMKOJb,
[JIMIEPUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI M YKCYCHAsl KHUCJIOTHI, TJIIOKO3a,



Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), HIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOUIMX XUMHUUYECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOIO
Chlpbsi  (HE(QTb, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU M
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU NMPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YUYECHUU BEIIECTB U
XUMUYECKUX SIBIICHUN (HAOI0/ICHNE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJI30BaTh CHUCTEMHBIE XUMUUYECKHWE 3HAHUS IS TPUHATHS pEIIeHUNd B
KOHKPETHBIX JKHU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHCHHEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MIpaBUJIa MOJIb30BAHUS XUMUUYECKOM
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TpeBpalleHrs OPraHuYECKUX BEUIECTB IPU HArPEBAHUU, MTOJTYUCHHE
STWJIIEHAa M W3yYE€HHE €ro CBOMCTB, KayeCTBEHHBIE PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MPH HArpeBaHUU, IIBETHBIC PEaKlUU OEIKOB) B
COOTBETCTBMM C TMpaBUJIAaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1A0OPATOPHBIM OOOPYIOBAHHUEM, TMPEACTABIATH PE3yJIbTaThI
XUMHYECKOTO HKCIIEpUMEHTa B (OpME 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MaCCOBOM
uHdopmaruu, IHTepHET U ApyTrux);

chOpMHUPOBAaHHOCTh  YMEHHH  CcOOJIfOAaTh  TpaBWJia  AKOJOTHYECKHU
[IeJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacHOCTh BO3JIEUCTBUS HA >KHUBBbIE OPraHU3Mbl OMPEACIEHHBIX OPTaHUYECKUX
BelllecTB, nmoHumas cMbica nokazarens [I/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBILICHUS] W MPEJOTBPAIlCHUS] KX BPEIHOIO BO3ACHCTBHUS HA OpPraHu3M
YeJI0BEKa;



JUIsl 0OOYYarOIMUXCsl ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI: YMEHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SBICHHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmmas M HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCThb  TPEJACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTEeCTBCHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIQJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHIH 3JIEMEHT, aToM, HW30Tom, S-, pP-, -
AJNIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUUYECKasl CBS3b
(xoBaJIeHTHAsl, MOHHASI, METAJTHYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas peliéTka,
TUIIBI  XUMUYECKUX  pEaKlui, pacTBOp, DJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs AUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pEAKLHH, XUMUYECKOE PaBHOBECHUE); TEOPUM M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUs MAacCChl BEILIECTB, 3aKOH COXPAHEHUs M MPEBPAILECHUS SHEPIUU
OpU XMMHYECKUX PEaKLUHIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PAKTOIOTHMUYECKHE CBEACHHUS O CBONCTBAX,
CocTaBe, MOJIYYeHUH U 0€301aCHOM HCTOJIb30BaHUN BAKHEHIINX HEOPTAHMYIECKUX
BEILIECTB B OBITY U MPAKTUUYECKON NEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC TMPU3HAKU TOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUIH;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BATh XMUMHYECKYH) CHMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cuctematnieckyro HomeHkarypy (IUPAC) u TpuBnansHbIe Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJEKUCHbIA ra3, aMMHak, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, TUTHhEBAs COJA, TUPUT U APYTHE);



c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHAYECKHX 3JIEMEHTOB B COEAWHEHMSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJNTIMYECKAsi, BOJOPOJIHAS) B COCIUHEHUSIX, THII
KPUCTAJTMYECKON PEHmETKH KOHKPETHOTO BelllecTBa (aTOMHasi, MOJICKYJsIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCIMHECHUN;

c(hOopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEHIECTB MO HX COCTaBY K OMNPEACIEHHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
U TIPOTHOCTUYECKYIO ) YHKITUY;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoir CUCTEMBI
XxuMudeckux djementoB JI. M. MenneneeBa, MCHOAb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIC opOuTaINy, «IHEPreTUYECKHUE YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCAUHECHUI
10 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX dyieMeHToB 1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB  PAa3JMWYHBIX  KJIACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKAY HEOPTraHWYECKHUMU
BEIIECTBAMM C MOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMHUPOBAHHOCTh YMEHHS KIJIACCHU(PUIIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIY U COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
3 dekTy peakiuu, U3MEHCHHIO CTEIEHEHW OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEaKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPAaBHECHHUS PEaKIIUii MOHHOTO OOMEHa, YIUThIBAs
YCIIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJUTH PEAKIHMH, IOATBEPKAAIONINC
KaYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHMYECKHWX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPaX HEOPTAHUYECKUX
BEIIICCTB;

chOpMHUPOBAHHOCTh YMCHHH  pPACKPBIBATh CYIIHOCTHh  OKHCIIMTEIIBHO-
BOCCTAHOBHUTEIILHBIX PEAKIIHHA MOCPEJACTBOM COCTABIICHHS JJICKTPOHHOIO OanaHca
ATHUX PEaKIUH;



c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkiuu OT Pa3auYHbIX (PAKTOPOB; XapaKTEP CMEILICHUS] XUMHUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHenIHero Bo3aeictBus (mpuniuim Jlelllatenne);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKUE MPOIECCHI,
JeXKaIue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTHh MpPEACTaBICHUM 00 OOIIMX HAay4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HUCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHHUN COOJIIOAAThH MPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKXe NpaBuja OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMH IO BBHITIOJIHCHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
HKCIIEPUMEHT (pa3ioKeHHe MepOKCUAa BOAOPOJa B MPUCYTCTBUU KaTald3aTopa,
ONpENENIEHNE Cpelbl pacTBOPOB BEIMIECTB € MOMOIIBK) YHUBEPCAIBHOIO
UHANKATOpA, BIMSHUE PA3NMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIln,
peakuud MOHHOrO OOMEHa, KayeCTBEHHBIE peakiMu Ha cylbdar-, kapOoHAT- U
XJIODUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIlleHNH ¢ BEIIeCTBAMH U J1a0OpaTOPHBIM 000PYI0BAHUEM,
NPENICTABIATh Pe3ydbTaThl XUMHUYECKOTO DJKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIUiA UM (OpPMyIHpPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHUPOBAaHHOCTh  YMEHHH  CcOOJIfOAaTh  TpaBWJia  AKOJOTHYECKHU
[IeJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokasarens [IJIK, mosicHATP Ha mpumepax CHocoObl YMEHBIICHHUS W
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;



JUIsl 0OOYYarOIMUXCsl ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI: YMEHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SIBICHUMH;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipeamer opraHn4ecKoON XUMHH. https://academy-

11 Teopus cTpoeHUsT OpraHUYECKUX 3 1 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. bytneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazmeny 3
Paspnen 2.Yriesogopoabt

IIpenenbHBIE YTIEBOAOPOIBI — https://academy-

2.1 pedl > Aopox 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKATET ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://academy-

2.2 P a POJRL 6 0 1 content.apkpro.ru/lesson/4038171e-
AIKCHDL, AJTKA/MCHDI, TKHIH 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomaTHYEeCKHe YTIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOJHRIC HOTOTHHH 3 1 0 https://lesson.edu.ru/04/10
yIJEBOJIOPOIOB U UX MepepaboTka
Hroro no pazneny 13
Pasnen 3.KuciaopoacoaepxamueopranuyecKkuecoeIMHeHUs
3.1 Cruptsl. DeHon 3 0 0 htips.//academy-

content.apkpro.ru/lesson/5439c18b-
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An . Kapo .
3.2 C PACTHIBL. RAPOOHOBBIC KHCIOTRT 7 content.apkpro.ru/lesson/8664h319-
TIOXKHEIE DA 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazmeny 13
Pasnen 4.A30Tcoaep:kaliye opranHnyecKue coeTuHeHu st
https://academy-
4.1 AmuHbpl. AMUHOKHCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201h73e
Hroro mno pazmeny 3
Pa3znen 5.BbicokoMolieKy/JIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
Crpoenne atoMoB. [lepruoanyueckuii 3akoH
1.1 u [lepuoanueckast cucteMa XMMHUYECKUX 3 1 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. Menaeneera
1.2 XUMHUYECKUE pPEeaKIUU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TpociHe Betiectia. MHOroobpase 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro mo pazgeny 13 https://lesson.edu.ru/04/10
Pa3znen 2.Heoprannuyeckasixumusi
2.1 Meramist 6 0 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HCOPrAHHUCCKHX 1 OPIAHHIECKIX 2 1 0 https://lesson.edu.ru/04/10
BEILIECTB
Utoro no pazueny 17 https://lesson.edu.ru/04/10
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro mno pazueny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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