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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha ypOBHE CpeIHEro oOuiero oopasoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ysbTaraM OCBOEHHs deaepalbHON 00pa3oBaTeNbHON
nporpaMMbl  cpeaHero obmiero obpaszoBanus (DPOII COOQO), mnpencraBieHHBIX B
denepanbHOM TOCyAapcTBeHHOM oOpaszoBarenbHOM crangapre COO, ¢ yuérom
Konuenuuu mnpenogaBanus ydeOHoro mpenmera «XuMus» B 00pa30BaTeIbHBIX
opranmzanusax Poccuiickoit ®Denepanuu, peaau3ylolMX OCHOBHBbIE O0Opa3oBaTelIbHBIC
IIpOrpaMMbl, U OCHOBHBIX IMOJ0KEeHUN «CTparerun pa3BUTHsS BOCIUTaHus B Poccuiickoii
®deneparnuu Ha iepuon A0 2025 roxa» (Pacmopspkenne [IpasutensctBa PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY MOJX0/I0B K pa3pabOTKe MpPOrpamMMbl MO XUMHH, K OMPEACIICHUIO OO0IIeh
CTpaTeruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHUA OOYyYarOUIUXCs CPEACTBaMHU Y4eOHOTO
npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABMIIM KOHLIENITYyaJIbHbIE
nonoxeauss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAepKaHus, pe3yJbTaToB
oOy4deHus 1 TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, TOIY4aeMOE€ BBITYCKHUKaMHU 0011e00pa3oBaTeibHON
OpraHU3aluy, SBISIETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTU. OHO CIIyXUT
3aBEpIIAIOIIMM H3TallOM peaM3alliid Ha COOTBETCTBYIOLIEM €My O0a30BOM ypOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYUIUX LEIOCTHOM CUCTeME XMMHYECKOro oOpa3oBaHus. JTU
LEHHOCTU KacaroTcsl MO3HAaHUS 3aKOHOB MNPUPOJbI, (OPMUPOBAHMS MHUPOBO33PEHUS U
00111el KyIbTYPBhI YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOILICHUSI K CBOEMY
3JI0pPOBbIO U NMPUPOJHOIL cpene. Peanusyerca XxumMuueckoe o0pazoBaHue 00yJaromuxcsl Ha
YpOBHE cpeaHero ooiero oOpa3oBaHMs CpPEJICTBAMH Y4E€OHOro NpeaMeTa «XHUMHS»,
COJEpP>)KAHUE W IOCTPOECHHE KOTOPOIO OIPEAENICHbl B IPOrpaMMe M0 XUMHUU C y4ETOM
cnenn(pUKu HayKu XUMHH, €€ 3HAUCHUS B TIO3HAHUU MIPUPOJIBI U B MaTepUATbHON JKU3HH
obmiecTBa, a Takke C Y4€ToM oOlmuX Ieled M NPHUHIMIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHME€ CHCTEMBbl CpeaHero oomero odOpa3oBaHusi B Poccuiickoi
denepanuu.

XHUMHSI Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HWIpPaeT ocoOyl poiib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUU HOBOW 0a3bl MarepuanbHOW KyiabTypbl. OHa
BHOCHUT CBOU BKJaJ B (POPMHUPOBAHUE PAIIMOHATIHLHOTO HAYYHOT'O MBIIJIEHUS, B CO3JaHIE
LEJIOCTHOTO TMPEACTaBIeHUs] 00 OKpYXalolleM MHpe Kak O €IWHCTBE HPHUPOIbI U
YelloBeKa, KOTopoe (QopMUpYyeTCcsl B XMMHHM Ha OCHOBE IOHHMAHMS BELECTBEHHOIO
COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHMSI B3aMMOCBSA3M MEXIY CTPOCHHEM BEIECTB, UX
CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS € JPYrMMH €CTECTBEHHbIMM HayKaMH, XUMHS cTaja
HEOThEMJIEMOI YacThi0 MUPOBOM KYJIbTYPbl, HEOOXOIUMBIM YCIIOBUEM YCIEIIHOIO TPyJa
U JKM3HU KaXZI0ro ujeHa obmiectBa. COBpeMEHHAsl XUMUS KaK Hayka co3uaaTesibHasl, KaK
HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pellleHue rI00anbHbIX MPoOIeM YCTOWYUBOrO
pa3BUTHSL YEIOBEUECTBA — CBIPBEBOM, HHEPre€TUYECKOW, IMHILEBOW, SKOJIOTHMYECKOU
0€30MaCHOCTH U OXPaHBbI 3J0POBbSI.



B cooTBeTrcTBUM ¢ 00IMMMHU TENSMU U IPUHITUIIAMUA CPEIHET0 001Iero oopa3oBaHus
conepxanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIA  ypOBEHb HW3YUEHHS)
OPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OONIEKYIbTYPHYIO IOATOTOBKY OOYyYaroIuxcs,
HEOOXOUMYI0O UM JUIsl BBIPAOOTKHM MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUIHOTO
BKJIFOUCHHS B JKU3HBb COIIMYMA, MPOJOJIKEHUSI 00pa30BaHUS B PA3IMYHBIX OOJACTSAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBasiomuMu peaMeTa «XUMHUsI» SBIAIOTCS 0a30Bble Kypchl — «Opranudeckas
xumusi» U «OOIas U HEOpraHUYecKasi XMMUS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMA 3HAHUUN MO HEOPTaHUYECKONH XUMUU
(c BKIIIOYEHHMEM 3HAHUM W3 OOLIEH XUMHUHM) M OpraHu4eckol xumuu. PopMupoBaHUE
JAHHOM CHUCTEMbl 3HAHUW TMPU M3YYCHHH TMpeAMeTa OO0ECIeYrBaeT BO3MOXKHOCTD
PacCMOTpPEHUS BCEro MHOrooOpa3us BEIIECTB HAa OCHOBE OOIIMX TMOHATHMA, 3aKOHOB U
TEOPUU XUMUHU.

Crpykrypa cogepxxanus KypcoB — «Opranumyeckas xumusi» u «OOmas u
HeOopraHuveckas XUMus» cHOpMUpOBaHA B IPOrpamMMe MO XMMHUHU Ha OCHOBE CUCTEMHOI'O
MOIX0/a K M3YYCHUIO YIeOHOro MaTepraia u 00ycloBiIeHa UCTOPHIECKH 000CHOBAHHBIM
pa3BUTHEM 3HAHUW Ha ONPENENEHHBIX TEOPETHUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYECKOM XUMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPHUHU
CTPOEHHUSI OpPraHWYECKHUX COCJUHEHUH, a TakKe Ha YpPOBHE CTEPEOXMMUYECKHX U
AJIIEKTPOHHBIX MPEJCTaBICHUN O cTpoeHun BenlecTB. CBelleHHs 00 M3ydaeMbIX B Kypce
BEIIIECTBAX JIAIOTCA B Pa3BUTHUM — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHUOJIOTHYECKU
aKTUBHBIX COeIWMHEHUW. B Kypce oOpraHM4ecko XUMHUH TOJY4YalOT pa3BUTHE
chopMHUpOBAaHHBIE Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl IEepPBOHAYAIBHBIE
MPENCTABICHUS O XWMHUYECKOW CBS3M, KIACCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU pEaKIUU.

[Tox HOBBIM yTJIOM 3peHuUsl B ipeaMeTe «XuMHUs» 0a30BOT0 YPOBHS pacCMaTpUBaEeTCs
U3YYCHHBI HAa YPOBHE OCHOBHOI'O OOIIEro 0OOpa3OBaHHS TEOPETUUYECKUN MaTepuanl u
(aKTOIOTUYECKHE CBEICHHS O BEIIECTBAX M XUMHUYECKOM peaknuu. Tak, B 4aCTHOCTH, B
kypce «OOmass W HeopraHuyeckas XUMHsS» OOy4YarOIIUMCS  MPEIOCTABIISACTCS
BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE MEPUOAUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX MU
METOJIOJIOTHYECKUX TO3UINH, TIy0Ke MOHATh UCTOPUUYECKOE M3MEHEHUE (QYHKIIUNA 3TOTO
3aKOHA — OT 0000MIAIOIIEH 10 O0BACHSIIONICH U MTPOTHO3UPYIOIIEH.

Envnada cucremMa 3HaHMM O BaXHEHIIUX BEIIECTBAX, KX COCTaBE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUH, a TaKXKE O XHMHUYECKUX pEaKIMsX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MNpOTEeKaHus aomnonHsercs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEPXKAHUSI, UMEIOLUIUMH KYJIbTYPOJIOTMYECKU U MPUKIATHON XapakTep. DT 3HAHUS
CIIOCOOCTBYIOT MOHHMMAHHUIO B3aMMOCBSI3M XUMHUM C JAPYTMMH HAayKaMU, pacKpbIBalOT €€
poJib B TO3HABATEIBHOW M MPAKTHUYECKOW JIEITETbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBXKEHMSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPHUH W TMPAKTHUECKHUX
NPWIOKCHUH XWMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpOOJIeMax, CBS3aHHBIX C XHUMHEH, KPUTUYECKU OCMBICIUBATH
uH(GOPMAITUIO U TPUMEHSTH €€ ISl TIOTOJHEHUs 3HAHUMU, PeIlIeHNs WHTEJUIEKTYalbHbIX U



AKCIIEPUMEHTAIBHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1emom coaepxaHue y4eOHOro
npenMera «XUMHUS» JTaHHOTO YPOBHS HM3YYCHHsS] OPHUEHTHUPOBAHO Ha (HOPMHPOBAHUEC Y
00yYarIINXCS MUPOBO33PEHUECKOW OCHOBBI JIJIsI MOHUMaHUs (PHIIOCOPCKUX MISH, TaKUX
KaK: MarepuajbHOe  E€IUHCTBO  HEOPraHWYeCKOro M  OpPraHu4yecKkoro  Mupa,
O0yCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOEHUEM, TI03HABAEMOCTh
NPUPOAHBIX SBJICHUN MyTEM SKCIEPUMEHTA W PEIICHUS NMPOTUBOPEUYHH MEXKTY HOBBIMU
dbakTaMl M TEOPETUYECKUMH NPEANOChUIKAMH, OCO3HAHHE POJIM XUMHUU B pEUICHUU
AKOJOTUYECKUX MpOoOJIeM, a Takke MpoOsieM cOepeXEeHUs] DHEPreTHYECKUX PECYPCOB,
CBIPBSI, CO3J]aHUSI HOBBIX TEXHOJIOTUN U MAaTEPHUAJIOB.

B murane pemienwsi 3amad BOCTIMTAHMS, Pa3BUTHS W COIHMAIM3AINHN OOYYaIONUXCS
MPUHATHIE TPOrPaAMMOM 10 XUMHH TMOAXOAbI K ONPEIETICHUIO0 COACPKAHUS U TTOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OpMUpPOBaHUE YHUBEPCAJIbHBIX YUE€OHBIX JEHCTBHIA,
UMEIOIUX 0a30BO€ 3HAYCHUE TSI PA3IUYHBIX BHUJIOB JICATEILHOCTHU: PEIICHUSI MpooieM,
MOMCKa, aHaiu3a U o0paboTKU MHGPOpPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUSI OMbITa
NPAKTUYECKON W HCCIIEN0BATENbCKON JEATENbHOCTH, 3aHMMAIOIIECH Ba)XXHOE MECTO B
MO3HAHWUY XUMUH.

B npakTuke npemnogaBaHus XHMUHM KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHms,
TaK ¥ Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, NPH OMPEICICHUH COJEPKaTCIbHON
XapaKTEPUCTUKH 1IeJIel U3yUeHUs MpeaMeTa HallpaBieHHUEM IIEPBOCTENIEHHON 3HAYUMOCTH
TPaJAWIMOHHO TpPHU3HAETCA (POPMUPOBAHME OCHOB XHUMHUYECKONW HAyKM Kak o01acTe
COBPEMEHHOT'0 €CTECTBO3HAHMSI, MPAKTHUECKON JCSITEIIbHOCTH YEJIOBEKa U KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOM KYJIbTYphl. C METOAUYECKON TOUKH 3PEHHUS TaKOM MOAXOMd K
OIIPECIICHUIO 1IeJIe U3yUeHUs MPeMETa SIBISETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHHS TJIABHBIMU IEIIAMH MU3YYCHHS MPEAMETa <« XHMHUS)»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBHSIIOTCS:

e (opmMupoBaHHE CUCTEMBbl XMMHMYECKHX 3HAHUM KaK BaKHEWIIEH cOCTaBSIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIeKAT KIIOUYEBBIC
MOHATHS, (YHIAMEHTAIbHBIC 3aKOHBI M TCOPUU XUMHHU, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHUE U NMOHUMAHUE CYIIHOCTU JIOCTYIHBIX 0000IIEHUIA MHPOBO33PEHUECKOrO
XapakTepa, 03HAKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHMe W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX TO3HAHUS
BCIIECTB W XUMUYECKUX DPEAKINNA, HEOOXOAMMBIX ISl TPHOOPETCHHUS YMEHHMA
OPUEHTUPOBATHCSA B MUPE BEIISCTB U XMUMHYECCKUX SIBJICHUH, UMCIOIIUX MECTO B
MPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHH U CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM MpaBuUil 0e30MacHOTO
oOpaleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTtum, coaepkarenbHas XapaKTepUCTHKa Ielied W 3a]ad U3y4eHHs
npeaMera B MporpaMMme MO XWMHH yTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMU B CHCTEME cpefaHero oOmiero ooOpa3oBanusi. CeromHs B
NPETNOJaBaHUA XUMHUU B OOJIBIICH CTENEHW OTHAETCS TPEANOYTCHHE MPAKTHICCKON
KOMIIOHEHTE COJIep>KaHUsl OOyYeHHMs, OPHUEHTHUPOBAHHOMW HA TMOJTOTOBKY BBIMTYCKHHKA



o011e00pa3oBaTeIbHOM  OpraHu3alliy, BIAJCIOMIEro He  HaOoOpoM  3HAHWM, a
GYHKIIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH ¥ YMEHUSMH aKTUBHOTO TTOTYISHUS
3HAaHWH U PUMEHEHUS UX B PEAIbHOM JKM3HU IS PEIICHUS MPaKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM TpH HW3yYEHUHM MpeaMeTa «XHMHS» JOMHUHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKKE IETH U 3a7a9d, KaK:

amantanysi OOyYaroImMXcs K YCJIOBHSAM JWHAMHYHO Pa3BUBAOIIETOCS MUPA,
dbopMupOBaHHNE WHTEIUICKTYalbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYTHUYECTBY, CAMOCTOSTEILHOMY MPHUHSITUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMCHCHHUEM;

(dbopMHpoBaHUE Y OOYYaIOIIMXCS KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIUH),
UMEIONINX YHUBEPCATHHOE 3HAYCHHE JUJIS PA3IMYHBIX BHJIOB JCATCIBHOCTH: PEIICHHUS
npo0JieM, ToUcKa, aHaIu3a U 00padOTKK UHPOPMALIUU, HEOOXOAUMBIX JIJISl IPUOOPETEHUS
OTIbITa JEATEILHOCTH, KOTOpasi 3aHUMAaET BAKHOE MECTO B TIO3HAHUU XUMUU, a TAKKE IS
OLICHKH C TIO3WIIUHA DKOJOTUYECKOH OE€30MacHOCTH XapaKTepa BIUSHHUS BEIICCTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YelIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HWHTEUIEKTYalIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW OO0YyYaIoOmUXCs: CIOCOOHOCTH CaMOCTOSATEIBHO TPHOOpPETaTh HOBBIE
3HaHUS 110 XUMHUHU B COOTBETCTBUU C YKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIIB30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUH /ISl TTOMCKA 1 aHaIn3a y4eOHOM U HaydHO-
MOMYJISIPHON HHPOPMAITUYA XUMUIECKOTO COJIEPKAHUS;

dbopMHUpOBaHWE W PA3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIJICHUS, HAOJI0IaTeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOAWMBI, B YAaCTHOCTH, TpU I[UIAHUPOBAHUU W TPOBEACHUA XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCITUTAHUE Yy OOyJarOMINXCS YOSKIEHHOCTH B TYMaHUCTHYECKOW HAPABICHHOCTH
XUMUHM, €€ BaXHOW pOJIM B PEIICHUH TJIOOATBbHBIX MPOOJEM  PalMOHAIBHOIO
PUPOAOIIONH30BAHUSA, TOMOJHEHUS]  JHEPreTUYECKUX PECypCcoB M COXpaHEHUS
MIPUPOTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K MIPUPOJIE
U CBOEMY 3JIOPOBBIO, a TAKKE MPUOOPETEHUS OIBITA UCTIOIB30BAHUS MMOTYUYECHHBIX 3HAHUN
JUISL TIPUHATHS TPAMOTHBIX pEHICHWH B CHUTYalUsSX, CBSA3aHHBIX C XHUMHYCCKUMU
SIBIICHUSIMH.

B ydeObnoM maHe cpemHero obOmiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO
YPOBHS BXOAWT B COCTaB MPEAMETHON 001acTH «ECTECTBEHHO-HAYYHBIC PEIMETHI.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX /I W3YYCHHUS XHMHH, Ha 0a30BOM YpOBHE
cpenHero obrmero obpa3oBanms, cocrabisier 68 yacoB: B 10 kimacce — 34 vaca (1 gac B
Henento), B 11 kimacce — 34 gaca (1 yac B Hefemo).



COJEPXAHME OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeqmer opraHuyeckol XuMuM: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUYCHUE B
MOJIYYEHUH HOBBIX BEILIECTB U MaTepUasioB. Teopusi CTPOCHUSI OPraHMYECKUX COSTUHECHUM A.
M. BbytnepoBa, €€ ocHOBHbIE TIoNOXKeHHs. CTpYKTypHBbIE (hOPMYIIbl OPTAHUYECKUX BEIIECTB.
['omonorust, nzomepusi. XUMUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJIMHAPHBIC U
KpaTHbIE CBSI3U.

[IpencraBnenne o KkilaccuuKamuu  OpraHUYeckux  BemecTB. HomeHkiarypa
OPraHWYECKUX COEJUHEHHI (CHCTeMaTH4yecKas) W TPUBUAIbHBIE HA3BaHUS BAXKHEUIIMX
MpeACTaBUTENCH KIAaCCOB OPTaHUYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUCHUS BEILIECTB U UX MIPEBPAIEHUI: 03HAKOMJICHHE C
o0pa3liaMi OpraHUYeCKHUX BEIIECTB U MaTepUalaMi Ha UX OCHOBE, MOJEIHUPOBAHNUE MOJIEKYJI
OPTaHMYECKUX BEIIECTB, HAOJIOJEHHWE W OIHUCAHUE JIEMOHCTPAIMOHHBIX OMNBITOB TIO
MPEBPAIICHUIO OPTaHWMYECKUX BENIECTB TMPW HarpeBaHWM (IUIaBlieHHWe, OOYTIIMBaHHWE W
ropeHue).

Yriaesoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiA. MeTaH UM 3TaH — MPOCTEUIIne
MPEACTABUTENIM AJIKAaHOB: (PU3MUECKUE M XMUMHUYECKHE CBOWCTBA (pEeakiuu 3aMelieHus U
rOpeHUs), HAXOXAECHUE B PUPOJIC, MOTYUCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKHWA psiA. OTWIEH W NPONWIEH —
MPOCTEUIITNE TPEICTABUTENN AJTKEHOB: (PU3WYECKHEe W XUMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHMS, TAIOTCHUPOBAHUS, TUpaTalliU, OKUCICHHS U TOJUMEPU3aALIUN), TTOTyUYCHUE
U TIPUMEHEHHUE.

Ankaguensl: OytagueH-1,3 u metunOyraaues-1,3: cTpoeHne, BaXKHEHIIINE XUMHUECKHE
CBOMCTBa (peakuus noauMepusanuu). [lonydyeHre CHHTETUYECKOTO KaydyKa U PE3HHBI.

AJIKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJOTHMUECKUN psl. ALCTHICH —
NPOCTEUIINI MPENCTAaBUTENh AJKMHOB: COCTaB, CTPOEHUE, (PU3MYECKHEe U XUMHUYECKHE
CBOMCTBa (peakly TUIpUPOBaHUs, TAIIOT€HUPOBAHU, TUAPATALIMN, TOPEHUS ), IOJTYYEHUE U
MIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, GU3MYECKHE U XMUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS Y HUTPOBAHMUS), MOITYYEHUE U NMPUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuieckue ceoUCmea (peakyuu 2ai02eHUPOBarUs U HUMpoB8aHus), noayueHue
u npumeHnenue. TOKCMYHOCTH apeHOB. ['€HeTHYECKas CBSI3b MEXAY YIIE€BOJOPOJAMH,
MPUHAUISKAIIMMU K Pa3TUYHBIM KJIaccaM.

[IpupoaHbie HCTOYHUKHU YTIEBOAOPOI0B. [IpupoHbIii ra3 u nonyTHbie He(TAHbBIE Ta3bl.
Hedbte u e€ mnpoucxoxaenue. CrnocoObl mepepabOTKM HEPTH: TEperoHKa, KpPEeKUHT



(TepMuueckuii, KaTanuTthdeckuii), mnuponus. IlpogykTter mnepepaboTku HedTH, HUX
NpPUMEHEHUE B MPOMBINUIEHHOCTH W B ObITy. KameHHBbI yroab M MPOAYKTBI €0
nepepaboTKH.

OKCHEpUMEHTAIIBHBIE METO/Ibl U3YUEHMSI BELIECTB U UX MPEBPALICHUI: 03HAKOMJIIEHHUE C
o0pa3uaMH IUIACTMAcC, KaydyKOoB U pe3uHbl, Komuiekuuu <«Hepts» u  «Yromby,
MOJEIMPOBAHUE  MOJIEKYJI  YIJIEBOJOPOJOB U  TAJOIE€HONPOU3BOJHBIX, IPOBEIACHUE
OPAaKTHYECKON paboThI: MOITYYEHHE ITUIIEHA U U3yUEHHUE €r0 CBOMCTB.

Pacuérnele 3anaun.

BbrunciieHds MO0 ypaBHEHHUIO XHMHYECKOW peakiuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIEeCTBa WM MPOJYKTa PEaKIUU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 HCXOJIHBIX BEIIECTB WU ITPOJYKTOB PEAKLIUN).

Kucnopoaconepxaiue opranuiyecKkue CoeANHEeHH

[IpenenbHble OQHOATOMHBIE CHHUPTHI. METaHON W 3TaHOJN: CTPOEHUE, (PU3NYECKHE U
XMMHUYECKUE CBOMCTBA (PEAKIMM C AaKTUBHBIMU METAJIJIaMH, FaJIOr€HOBOI0OPOAAMHU, TOPEHHUE),
npuMeHeHue. BomaoponHble CBS3M MEXKIy MOJIEKyJdaMu CIUPTOB. JlelicTBUE MeTaHoNa U
ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble CHHUPTHI. ODTHUJIEHIVIMKOAb M TJMLEPUH: CTPOEHHE, (U3UYECKUE U
XMMHUYECKHUE CBOMCTBA (B3aMMOZEMCTBHE CO IIEIOYHBIMU METaUIaM{, KauyeCTBEHHas
peakiusi Ha MHOrOaTOMHbIE cHUpThl). JleiicTBMe Ha oOpraHu3M uenoBeka. [IpuMeHeHue

TJIALEPUHA U DTHJICHTJIUKOJIA.
deHoJI: CTPOCHUE MOJIEKYJIbl, (PU3MYECKHE U XUMHYECKHUE CBOMCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue denona.

Anpaerunibl U Kemonwvl. DopManbACTUI, aleTalIbACTU: CTpOeHHE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA (pEaKUUM OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIUN),
MOJIy4E€HHUE U IPUMEHEHUE.

OOHOOCHOBHBIE TIpe/leTbHbIE KapOOHOBBIE KHUCJIOTH. MypaBbHHAsT W YKCycCHas
KHUCIIOTBI: CTpOCHHE, (pU3mvecKkre W XMMHUYECKHEe CBOWCTBA (CBOMCTBA, 0oOIIMe I Kiacca
KHUCIIOT, peaknus 3TepuuKanum), morydyeHne u npumeHeHue. CteapuHoBas M OJICMHOBAS
KHCJIOTBl KaK MPEICTaBUTEIN BBICHINX KapOOHOBBIX KHCJIOT. MblIa KakK COJU BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIee ACHCTBUE.

CrnosxHble 2¢upbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX 2PUPOB.
Kupsl. 'mapomms xupos. [Ipumenenne xupoB. buonorudeckas poiab KUPOB.

VYraeBoawl: coctaB, kiaccudukamnus YrieBOAOB (MOHO-, JU- M TOJHUCAXapPUIbI).
['mroko3a — mpocTeuiinii MOHOCaXxapul: OCOOEHHOCTU CTPOEHUSI MOJIEKYINbl, PU3NYecKue u
XMMHYECKHE CBOMCTBA (B3auMojieicTBue ¢ rugapokcuaom meau(ll), okucienue aMMuadyHbIM
pactBopoMm okcuaa cepebpa(l), BoccTraHoBieHHE, OpOKEHHE TJIIOKO3bI), HAXOXJCHHUE B
pupo/ie, MPUMEHEHHUE, Oroorudeckas poiab. @orocunTe3. OPyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u wmemitrono3a Kak nOpupoAHble mnoiauMepbl. CTpoeHHE Kpaxmala |
1esuoa03bl. PU3nYecKkre M XMUMHYECKHE CBOWCTBA Kpaxmania (THAPOJIN3, KauyeCTBEHHas
pEaKIus C UOJOM).



OKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsI BELIECTB M MX IPEBPAILCHHI: POBEICHHE,
HaAO0JII0/ICHHE M ONKMCAaHWE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KaYyECTBEHHBIE
peakuy OAHOATOMHBIX CHHUPTOB (OKHCIEHUE 3TaHona okcuaoMm Meau(ll)), MHOroaToMHbIX
CIUPTOB (B3auMojelicTBHE TiniiepuHa ¢ ruapokcunom meau(ll)), anpaerunoB (okucieHue
aMMUadHbIM pacTBopoM okcuna cepedpa(l) u rumpoxcunom menu(ll), B3aumoneiicTBue
Kpaxmayua ¢ HOJOM), MPOBEACHUE NPAKTUYECKON paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnele 3anaun.

BbrunciieHds MO0 ypaBHEHHUIO XHMHYECKOW peakiuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIEeCTBa WM MPOJYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 HCXOJIHBIX BEIIECTB WU ITPOJYKTOB PEAKLIUN).

A3oTcoaeprKanie OpraHuuecKiue COeIMHEHN.

AMMHOKHCIIOTBI KaKk aM(OTepHble OpraHUYecKue coeauHeHusd. Dusndyeckue u
XMMHWYECKHNE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe TiauiuHa). buojormueckoe 3HaueHUE
aMUHOKHUCIOT. [lenTuapl.

benku Kak mpupoJHbI€ BBICOKOMOJIEKYIISIPHbIE coenHeHus. [lepBuuHas, BTOpUYHas U
TpeTUYHAas CTPYKTypa OenkoB. XUMHUYECKHE CBOWMCTBA OENKOB: THIPOJU3, JI€HATYpALMS,
KaueCTBEHHbIE PEAKIIMM HA OEIIKH.

OKcIeprUMEHTaIbHbIE METO/Ibl U3YUYEHHsI BEILIECTB U MX IpEBpalleHUl: HaOII0AeHUE U
OIMCaHUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypalus OEIKOB NMpPU HArpeBaHWUM, IIBETHHIC
peakIu OCIKOB.

BbicokoMouIeKy/IsIpHbIE COeIHHEHUS

OCHOBHBIE TIOHATHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb IMOJMMEPHU3ALMH, CPEIHSA MOJEKyIspHas macca. OCHOBHbIE
METOJIbl ~ CHUHTE3a  BBICOKOMOJEKYJSIPHBIX  COCIMHEHMH  —  TOJUMEepu3aluus U
IIOJINKOH/ICHCALIHSL.

OKCHEepUMEHTAIIBHBIE METO/Ibl U3YUYEHHSI BELIECTB U UX MPEBPALEHUI: 03HAKOMJIEHHUE C
o0pa3amMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyIyKOB.

MexnpenmeTHble CBA3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€H IPU M3YYEHUHU opraHudeckoil xumuu B 10 kitacce
OCYILIECTBIISIETCS] Yepe3 MCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHM, Tak U
NOHSTHUH, SIBISIOUIMXCS CUCTEMHBIMHU ISl OTIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1iue ecTeCTBEHHO-HAY4YHbIE NOHSATHUS: SBJICHUE, HAyYHBIH (aKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, Kilaccuukauus, NEPUOAUYHOCTb, HAOJIOJCHHE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: Marepusi, PHEpPrusi, Macca, aTOM, JJIEKTPOH, MOJEKYJa, IHEPreTU4eCKHil
YpOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BeUlecTBa, (PU3NUECKUE BETUUUHbI
Y €IMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJOrM4YeCcKr aKTUBHBIC BelllecTBa (ONKH, YIIIeBOIbl, >KUPBI, PEPMEHTHI).



['eorpadusi: MuHepasbl, TOPHBIE OPOIbI, OJIE3HBIE UCKOMIAEMbIE, TOITUBO, PECYPCHI.

TexHomorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalHMOHAJIBHOIO ITUTAHMS, MOIOIINE
CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIpenaparsl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIIACC
OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMHUU

XumMudeckuii sneMeHT. AToM. Sapo aroma, HW30TONBI. DJIEKTPOHHAs O00OJOYKA.
DHepreTuYeckre ypOBHH, TOJAYPOBHU. ATOMHBIE oOpOWTanmu, S-, P-, O- dJIeMEHTHI.
OcoOeHHOCTH pachpeleNeHus] 3JIEKTPOHOB MO OpOUTAIAM B aTOMaX 3JEMEHTOB MEPBBIX
YEeTBIPEX MEPUOIOB. DIIEKTPOHHAS KOH(UTYpaIlHsi aTOMOB.

[lepuonnueckuit 3akoH u Ilepuonuueckas cucrema XUMuU4yeckux siemeHtoB [ .
MenpneneeBa. CBs3b NEPUOAMYECKOrO 3aKOHAa M Ilepmoamyeckoil CHUCTEMBI XMMHUYECKHX
sanemeHToB J[. . MeHaeneeBa ¢ COBpEMEHHOM T€OPUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBONCTB XUMHUYECKHUX JJIEMEHTOB M OOpa3yeMbIX MMM TPOCTBIX U CIIOKHBIX
BELIECTB 110 IPYIIAM U [IEpUoaM. 3HAUEHHE MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. BHUIbI XMMHUYECKON CBs3U (KOBaJEHTHAs
HEMNoJIApHAs U MOJISIpHAsi, MOHHAs, MeTaJutnueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKOM cBsi3M  (OOMEHHBI W JIOHOPHO-AaKIENTOPHBIN). BomopomHas  CBs3b.
BaneHTHOCTB. DneKTpoOoTpUIATENBHOCTE. CTeneHb OKUCIICHMs. FIOHBI: KATUOHBI M AaHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTABA
BEIECTBA. TUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTne O nucHepcHbIX cucTtemax. VICTUHHBIE W KOJUIOMIHBIE pacTBOphI. MaccoBas
JIOJIS BELIECTBA B PACTBODE.

Knaccudukanuss Heopranuueckux coeauHeHuid. HomeHkiaTypa HeopraHMYECKUX
BEIIECTB. |'eHETHYECKas CBSI3b HEOPraHMYECKUX BEMIECTB, ITPUHAIICKAINIUX K PA3JIAYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccudukanus XUMHUECKUMX PEAKIUNA B HEOPTaHUYECKOU U
OPraHWYECKOM XHMHUHU. 3aKOH COXPAaHEHHUS MacChl BEUIECTB, 3aKOH COXPAaHECHUS W
MIPEBPALIEHUS YSHEPTUU TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTb OT Pa3IMYHBbIX (pakTopoB. OOpaTUMbIe peakLUH.
Xumudeckoe paBHoBecue. DAKTOPHI, BAUSIOMIME HA COCTOSHHE XMMHUYECKOTO PABHOBECHS.
[Tpunumn Jle [larense.

OnekTponutnyeckas nucconuanus. CuiibHble U caadble 31eKTpoauThl. Cpena BOJHBIX
PacTBOPOB BEILECTB: KHUCIIAsl, HEUTPpAJIbHAS, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUY.



DKCIEepUMEHTAIIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAIICHUMN: IEMOHCTPAIIMS
tabnun «llepuoandeckasi cucrema xumudeckux anemeHToB [. V1. MenneneeBa», usyuenue
MoJieNiel KPUCTaUIMYECKUX PEMIETOK, HaOII0JEHUE M ONHMCAHHE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3yioKeHWEe MEPOKCHAAa BOJOpPOAAa B MPUCYTCTBUU KaTalu3aTopa,
OMPENENEHNE CPEIbl PACTBOPOB BEMIECTB C MOMOIIBIO YHHBEPCAIBHOTO WHIMKATOPA,
peakluUd HMOHHOTO OOMEHa), MPOBEACHUE NPAKTUYECKOH paboThl «BiusHue pa3andHbIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKOU PEaKIIUU».

Pacuérnbie 3anaum.

Pacu€rpl 1m0 ypaBHEHUSM XUMHUYECKUX PEAKIMH, B TOM YHUCIE TEPMOXHUMHUYECKHE
pacu€Thbl, pacu€Thl C UCIOJIB30BAHUEM TTOHSTHUS «MACCOBAS JOJISI BEIIECTBA.

Heopranunuyeckass xumus

Hemerannel. [lomoxenne HemeraiuioB B lleproanueckoil CHUCTEME XUMHUYECKHX
anementoB J[. M. MenneneeBa u 0cOOEHHOCTH CTpoeHuss atoMoB. dusmueckue cBoiicTBa
HEMETANIOB. AJITIOTpONuUsT HEMETa/uioB (Ha MpuMepe Kuciopona, cepbl, (ochopa u
YIJIEpOJIa).

XUMHYECKHE CBOMCTBA BOXKHEUIIMX HEMETAUIOB (TaJlOTEHOB, Cepbl, a30Ta, (ocdopa,
yriepoaa M KpPEMHHUSA) U HUX COCAUHEHUM (OKCHUIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COEAMHEHUH).

[IprMeHeHne BaXKHENIIIUX HEMETAJUIOB U UX COCITUHECHUM.

Meraubl. [lonoxenne meraiuioB B [leproandeckoi cCucTteMe XMMHUYECKUX 3JIEMEHTOB
H. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX O0OJOYEK aTOMOB METaJIIOB.
OO6mue ¢usnueckue cBodcTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMUYECKUN PsJl
HaIpsHKEHUW METaJIJIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEHIIUX META/UIOB (HATPWM, Kalaui, KaJIbIUM, MarHuu,
ATFOMUHUM, [TUHK, XPOM, JKEJI€30, ME/Ib) U UX COSIUHECHUM.

O61ume criocoObl odydeHus MetaioB. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIIbHbIE METOJbl H3YyYEHHs] BEIIECTB M HX MPEBpALCHUN: HU3y4YEHUE
KOJUTEKITUU «MeTauthl U CIUTaBbI», 00pa3loB HEMETAJIOB, PEIICHUE YKCIEPUMEHTATHHBIX
3a7a4, HaOJIOJICHWE U ONHUCAaHUE JEMOHCTPAIMOHHBIX M  JIa0OpPATOPHBIX  OIBITOB
(B3auMoOJIeIiCTBME TUIPOKCUIA ATIOMUHUS C paCTBOPAMU KHUCJIOT U IIEJI0Y€ell, KaueCTBEHHbIE
pEeaKIMy Ha KaTUOHBI METAILIIOB).

Pacuérnbie 3anaum.

Pacuérbl maccel BemiecTBa win o0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PacYEThl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMus U KU3Hb

Poner xumum B oOecriedeHHWM HSKOJOTMYECKOM, JHEPreTMUYEeCKOM U  MUIIEBOU
0€30MacHOCTH, pPa3BUTUU MeAUIUHBI. [loHsATHE O HAay4YHBIX METOJaxX MO3HAHMS BEIIECTB U
XMMHUYECKUX PEAKIUN.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIMIAX MOPOMBIIIJIEHHOIO MOTYyYCHUS
Ba)KHEUIIINX BEILIECTB.



UenoBek B MHUpPE BEHIECTB M MATEPHUATIOB: BAXKHEWIINE CTPOUTENIBHBIE MaTEpHUAllbI,
KOHCTPYKLIMOHHBIE MaTE€pHaNbl, KPAaCKH, CTEKJIO, KEpAMHUKA, MAaTEPHUAIIbI JJIs1 AJIEKTPOHUKH,
HaHOMAaTEpUalibl, OPraHUYECKUE U MUHEPAIbHBIC YI00PEHHUS.

XUMHS U 300pOBbE YEIOBEKA: MPABUJIA MCIOJIB30BAHUS JICKAPCTBEHHBIX ITPENAPATOB,
npaBujia 0€30MacHOrO HCIMOJb30BaHUS MpenaparoB OBITOBOW XWMHHM B IOBCEIHEBHOU
YKU3ZHU.

MexIpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeIMETHBIX CBA3EH MPU U3yYEHUU OOIIEeH U HEOPraHUYECKOW XUMUU
B 11 kmacce ocymiecTBIsIeTCsl Yepe3 HCIOIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHITUW, SBJIAIOIIMXCS CUCTEMHBIMH ISl OTACIBHBIX NPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOmme ecTecTBEHHO-HAy4YHBIC MOHATHS: HAy4YHBINH (DAaKT, THIOTE3a, 3aKOH, TEOpHs,
aHalau3, CHUHTE3, Kiaccudukanus, TMEePUOAUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, SIBJICHHE.

duznka: Matepus, SHEPTrusi, Macca, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOII,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YypOBEHb, BEHIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHME BEIIEeCTBA, (DU3UYECKUE BEIWYMHBI M EIUHUIBI UX HW3MEPEHUs,
CKOPOCTb.

buonorusi: kierka, opraHmsM, sKocHcTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE TOPOJIbI, TTOJIE3HBIE UCKOMIAEMBIE, TOILIIUBO, PECYPCHI.

TexHonorusi:  XMMUYECKasi  MPOMBIIUICHHOCTh,  METAJUIyprusi,  MPOU3BOJCTBO

CTPOUTCIIbHBIX MaTCpHUalioB, CEIIbCKOXO03IMCTBEHHOC IMPOU3BOACTBO, MU cBas
IIPOMBIIIJICHHOCTD, (I)apMaI_IeBTI/ILIeCKaSI IMPOMBIINIJICHHOCTB, IIPOHU3BOJACTBO KOCMCTHYCCKHX
nperaparos, IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, QJICKTPOHHAA

IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOT'H.



[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA TTPOTPAMMEI 110 XMW HA
BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS O0YYarOIUMHUCS
oporpaMM CpefaHero o6Omero o0pa3oBaHUS (JUYHOCTHBIM, METANpPEAMETHBIM U
npenMeTHbIM).  HaydHo-Meroanueckoil OCHOBOM g pa3pabOTKH  IUIAHUPYEMBIX
pe3ynbTaTOB OCBOCHUS MPOrpaMM CPEIHEro o0IIero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
JEATENIbHOCTHBIN MOAXO/I.

B cOOTBETCTBUM C CUCTEMHO-AEATENBHOCTHBIM IOJXOIOM B CTPYKTYpPE JTUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MpeAaMeTa «XHMHS» Ha YPOBHE CPEIHEro oOIIero o0pa3oBaHUs
BBIJICJIEHBI CJIEYIOIINE COCTABIISIIOIINE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUICKON IPaKIAHCKONW UICHTUYHOCTH — FTOTOBHOCTH
K CAMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIIPEEIIEHUIO;

HaJIM4YKMe MOTUBALIMU K O0YyUEHHUIO;

LEJICHANPABIEHHOE pPAa3BUTUE BHYTPEHHHUX YOEXKIEHUM JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAAUIIN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M  CIIOCOOHOCTh  OOYyYarOIIMXCS PYKOBOJACTBOBAaTbCA B  CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, NPUCYLIMMH LETOCTHOM CUCTEME
XUMHYECKOr0 00pa3oBaHus;

HAJIMYKE TIPABOCO3HAHUS SKOJIOTMYECKOU KYJIbTYPhl U CIIOCOOHOCTU CTaBUTH IIENIU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3yJbTATBI OCBOEHUS NMPEAMETAa «XHUMHS» JTOCTUTAIOTCSA B €OUHCTBE
y4eOHOM W BOCIHUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUU C T'yYMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU U HUZ€ajJaMU POCCUICKOIrO
TPaXXIaHCKOro OOIIeCTBa, MPUHATHIMU B OOIECTBE HOPMAaMH U MpPaBHJIAMHU TOBEICHUS,
CIOCOOCTBYIOIIMMHU  MPOLECCAM  CaMONO3HAHMUS, CaMOpPa3BUTUS U  HPABCTBEHHOI'O
CTaHOBJICHUS TUYHOCTU 00YYaIOLIUXCSI.

JIM4HOCTHBIE ~ pe3yibTaThl  OCBOEHUS  nIpeaMera  «XUMHUS»  OTpPaXaroT
c)OPMHUPOBAHHOCTh  OMNbITA  [O3HABATENIbHOM W  NPAKTUYECKOHM  JI€ATEIbHOCTH
00y4arIuXcs M0 peaanu3aly NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCJIE€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS .

OCO3HAHUS OOYYAIOUIMMUCS CBOMX KOHCTHTYLHMOHHBIX IIpaB M 00s3aHHOCTEH,
YBQKEHHS K 3aKOHY U IIPaBONOPSAKY;

MIPEACTABIICHUS O COLUMAJIBHBIX HOPMAX W MPaBWJIAX MEKINYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAESITETbHOCTH IPH CO3/JaHUU YUEOHBIX
IPOEKTOB, PEIIECHWU YYEOHBIX WM TO3HABATEIbHBIX 3a7a4, BBIIOJHEHUH XHUMHUYECKHX
DKCIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh W NPUHUMAaTh MOTHUBBI, HAMEPEHUS, JIOTUKY W apryMEHThI
JPYTUX NPU aHAJIM3€ Pa3IMYHBIX BUJOB YU€OHOM NESTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS :

LEHHOCTHOIO OTHOLIEHUSI K UCTOPUUYECKOMY U HAYYHOMY HACJIEAHIO0 OT€YECTBEHHOMN
XUMUHU;

YBa)KE€HHUS K IPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH U NMPAKTUUECKOTO IPUMEHEHUS
XUMHUHM, OCO3HAHMS TOrO, 4YTO [JOCTHI)KEHHMS HAYKH €CThb pe3yJbTaT JUIMTEIbHBIX
HAO0JIIOICHU, KPOIIOTJIMBBIX IKCIIEPUMEHTAIbHBIX MOMCKOB, MOCTOSIHHOTO TpyAa YyYEHBIX
Y TIPAKTUKOB;

WHTEpECA W TO3HABATEIbHBIX MOTHBOB B IIOJYYEHUM M IIOCIEAYIOLIEM AHAINA3E
UH(POpPMAIUHU O IEPETOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUs, YTUYECKOT0 IIOBEICHNUS;

CHIOCOOHOCTH OLIEHUBAaTh CHUTYallMH, CBSI3aHHbIE C XMUMHMYECKUMHU SIBIICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJCHUE U IOCTYIKA CBOMX TOBApHILEH C MO3ULUN
HPABCTBEHHBIX U ITPAaBOBBIX HOPM M OCO3HAHUE NOCIEICTBUN 3TUX MOCTYIKOB;

4) gpopMHUpPOBaHNS KYJIbTYPbI 310POBbSI:

NOHUMAaHUS [IEHHOCTEW 3/I0pOBOro M 0e30macHoro o0pasa >KM3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'0 OTHOUIEHUSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOMrofieHusT TpaBWJI  0Oe30macHOro oOpalieHuss ¢ BelmeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI WHIWBUIYAIBHOIO U KOJUIEKTUBHOI'O O€30MaCcHOro
IIOBEACHUS B CUTYALMSIX, YTPOKAOLINX 310POBbIO U )KU3HU JIIOACH;

OCO3HAHUS TMOCIEJACTBUH U HENPUATUS BPEAHBIX MpPHUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMSA:

KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATENbCKON AESTEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PELIECHUWU MNPAKTHUUYECKUX 3a]ad COLMAIbHOU
HaMpaBJIEHHOCTH (B paMKax CBOEr0 KJIacca, IIKOJbI);

UHTEepeca K NMPaKTUYECKOMY M3YYEHHIO MpoQeccuil pa3indyHOro poja, B TOM YUCIE
Ha OCHOBE NMPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYIY, JIOJIAM TPYyla U PE3YJIbTaTaM TPYIOBOM JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBHUAYAJIbHOM TPAeKTOPUU 0OpazoBaHuS,
Oyaymeil mnpodeccun U peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPeOHOCTEN 00IIECTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUSA:



HKOJOTUYECKH  IIeJIECOOOPA3HOr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3eMIIE;

NOHMMaHUSl  TJN00aTBbHOTO  XapaKTepa JKOJOTMYECKHUX  MpoOjeM,  BIUSHUS
SKOHOMUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATILHON CPEIbI;

OCO3HaHUSA HEOOXOJUMOCTH HCIOJb30BAHUS JOCTUKEHUM XUMUU [IJIl DPEIICHUS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOAOIIOJIb30BAHHS

AKTHBHOI'O HEMPUATHS JEUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOIIECH MNPUPOTHOU
cpelne, YyMEHUsS MPOTHO3UPOBATh HEOJArONPUATHBIE HSKOJOTHMYECKUE IOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPALLATh UX;

HaJIM4Usl Pa3BUTOrO IKOJIOTHUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI, ONbITA
JEATENIbHOCTU HKOJOTMYECKON HAIpPaBIC€HHOCTH, YMEHHUSI PYKOBOJCTBOBAThCSA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON W COIMAJIbHOW MPAKTUKE, CIIOCOOHOCTH U YMEHHS
aKTHUBHO MIPOTUBOCTOSITH UIEOJIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPaKTUKU;

MOHUMAaHMS CIeUU(PUKN XUMUU KaK HAyKH, OCO3HaHMs €€ pojii B (OpMUPOBAHUU
pPaAllMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU I1IEJIOCTHOTO TMPEACTaBICHUS 00
OKpYXaIOIIEM MHUPE KaK O €JUWHCTBE NPUPOAbI W YEIOBEKA, B MO3HAHWHM NPUPOIHBIX
3aKOHOMEPHOCTEHN U pEIIeHUH TPOOJIeM COXPAHEHUs MPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOO0M 3HAYMMOCTH XUMUHU JJIsI COBPEMEHHOHN ITUBUIIM3AIIUN: B €€
I'YMaHUCTUYECKOW HANpPaBICHHOCTH W BaXHOM POJIM B CO3JaHMM HOBOM 0asbl
MaTepUagbHOM KYJIbTYphl, PEUICHUM TIJI00aJbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTHUS
YeJIOBEUYECTBA — CHIPhEBOM, SHEPIeTUUECKOM, MUIIIEBOM U AKOJIOTMUECKON 0€30MacHOCTH, B
Pa3BUTUM MEIUIIUHBI, OOECIEUCHHH YCJIOBUH YCIICIIHOIO TpyJla M SKOJOTHYECKU
KOM(OPTHOM KHU3HU KaKJIOT0 YjeHa OOIIeCTBa;

€CTECTBCHHO-HAYYHON TPAMOTHOCTH: IOHMMAaHHS CYLIIHOCTH METOJOB ITO3HAHUS,
HCIIO0JIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJI30BATh MOJy4aeMble 3HAHUS
JUI aHaMW3a U OOBSCHEHUS SBJICHUM OKPY)KAIOIIErO0 MHUpa U TMPOUCXOIAIINX B HEM
W3MCHCHHM, YMEHHS JIenaTh 0OOCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAay4HBIX (DaKTOB U
VMMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIIOJIb30BaTh XWMHMUYECKHWE 3HAHUS IS PEIICHUs
po0JIeM B pealIbHBIX )KU3HCHHBIX CUTYaIIMsIX;

VMHTEpPECA K NO3HAHUIO U UCCIIEIOBATENBCKOM AEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHUIO U CaMOO0pPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAHUW MO XUMHM B COOTBETCTBUM C >KMU3HCHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3iIuyHbeiX cdepax mpodeccrnonambHOM
JEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbIe PE3yIbTaThl OCBOSHUS YUEOHOTO TpenMeTa «XHUMHs Ha YPOBHE
cpenHero oo1iero o0pa3oBaHUs BKIIOYAIOT:

3HAYUMBIE TUTSI dbopmupoBaHus MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE  (MEXMNpPEIMETHbIE) OOIIeHay4YHbIe TIOHATHS, OTPAXKAIOIINE
IIEIOCTHOCTh HAYYHON KapTHUHBI MUpPa U CIIeNU(PHUKY METOIOB IMO3HAHMS, UCTIOIb3yEeMBIX B
CCTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, JHEPIus, SBICHHE, IPOIECC, CHCTEMA,
Hay4HbIH (DaKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEIOBAHUE,
HAOJIIOICHHE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC yUeOHBIE JEWCTBUS  (MMO3HABATENbHBIC, KOMMYHUKATHBHBIC,
peryisTuBHbIE), oOecrieynBawiue (HOpMHUpPOBAHHWE (PYHKIMOHAIBHOW TPaMOTHOCTU H
COIIMAJILHON KOMIIETEHIIMN 00yJaronuxcs;

CIIOCOOHOCTh  OOYYAIOIIMXCSI HUCIOIb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YIeOHBIC NEUCTBHS B MO3HABATECILHON U
COLIMAJILHOM TPAKTHUKE.

MertanpenMeTHbie pe3yJabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YY€OHBIMU
M03HABATEIHLHBIMU, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMY JICHCTBUSIMHU.

OgyajeHue yHMBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU A€HCTBUSAMM:

1) 0a30Bble JIOrHYeCKHUeE AeHCTBUSI:

CaMOCTOSTEILHO (OPMYTUPOBATh U AKTYaTM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHBaTh;

OTIPEACNATh 1SN eATeILHOCTH, 3a7aBas MmapaMeTPhbl ¥ KPUTEPHUH HX TOCTIDKCHHSI,
COOTHOCHUTbH PE3YyJIbTaThl IEATEIbHOCTH C MOCTABICHHBIMHU LIEIISIMH;

WCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUYN MPUEMBI JIOTHUYECKOTO MBITTUICHHS — BBIIEISATh
XapaKTEpHbIC TPU3HAKH TOHATHUH W YCTaHaBIWBATh WX B3aWMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIINE MTOHATHUS ISl OOBSICHEHUS OT/ICTIBHBIX (DAKTOB W SIBJICHH;

BBIOMpATh OCHOBAHUSI W KPUTEPUHU I KIACCU(PUKALMUU BEIIECTB MU XUMHUYECKHX
peaKkuunii;

yCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKITY N3y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTMYECKUE pACCYX ACHUS (MHAYKTHBHBIC, NEAYKTUBHBIE, IO aHAJIOTHUH),
BBISIBIISIT  3aKOHOMEPHOCTM U TPOTHUBOPEUUS B  PacCMaTpPUBAEMBIX  SIBICHHSIX,
(GbopMyIMpPOBaTH BHIBOJBI U 3aKITIOYEHUS;

NPUMEHAThL B TIPOIECCE TO3HAHMS, WCIOJIb3YEeMble B XHUMHH CHUMBOJIHYECKUE
(3HAKOBBIC) MOJECIH, MPEeOOPa30BHIBATH MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKUI 3HAK
(cuMBOJI) BJeMeHTa, XUMUYecKas (opmyia, ypaBHEHHE XUMUYECKOW peakIMu — TpU
pereHnn y4eOHBIX TMO3HABATENBHBIX M MPAKTHYECKUX 3ajad, MPUMEHSATh HA3BaHHBIC
MOJICTIbHBIC TIPEACTABJICHHUS JUISI BBIABICHUS XapaKTEPHBIX MPH3HAKOB W3YYaeMBIX
BEIIECTB U XUMHYCCKUX PEAKITHI.

2) 0a3oBbI€e HCCJIEeI0BaTEIbCKUE 1eCTBHSA:



BJIAJI€Th OCHOBAMU METO/I0B HAYYHOT'0 MO3HAHUS BEUIECTB U XMMHUECKUX PEAKIIHIA;

(GopMynupoBaTh 1€MW M 3aJa4d HCCIIEJOBAHMS, HCIOJIb30BaTh IOCTABJIECHHBIE U
CaMOCTOATENIbHO C(HOPMYIHPOBAaHHBIE BOMPOCHl B KayeCTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI 111 (DOPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABWIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUN;

BJIAJETh HABBIKAMHM CaMOCTOSATEJIBHOIO IUIAHWPOBAHUS U IPOBEICHUS YUYEHHYECKHUX
HKCIEPUMEHTOB, COBEpPUICHCTBOBATh yMEHHsA HaAOMIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIILHO IPOTrHO3UPOBATh €r0 Pe3ybTaT, PopMyIUpoBaTh 0OOOUIEHUS U BBIBOJIbI
OTHOCHUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHMS, COCTABISATH OOOCHOBAHHBIN
OTY€T O MPOJIETTAaHHOI padoTe;

npuoOpeTaTh ONBIT YYEHUUYECKOW HCCIIEOBATEIbCKON U MPOEKTHOW JEATENbHOCTH,
NPOSABIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY IOMCKY METOJIOB pPELICHUS
NPAaKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JINYHBIX METO/I0B [TO3HAHMUSL.

3) pabora ¢ nuHpopMaumeii:

OPHEHTHUPOBATHCSI B PA3IUYHBIX HCTOYHUKAX HHGPOpMAIUHN (HAYYHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOIO COJIepKaHMs, CIpaBOYHbIE MocoOusi, pecypcbl MHTepHera),
aHAJIM3UPOBATh MH(POPMALMIO Pa3IUYHbIX BUAOB M (OPM IPENCTABICHUS, KPUTHUECKU
OLICHUBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMynIMpOBaTh 3aMpoChl U NPUMEHATH Pa3IMYHbIE METOJBI MPU MOUCKE U OTOOpE
uH(popMaIui, HEOOXOAUMOM 17151 BBINIOJIHEHUS YUeOHBIX 3a7a4 ONpeeIEHHOr0 TUIA,

npuoOperaTb  ONBIT  HCIOJB30BaHUA  HMH(OPMalMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (HOpMY NpenCTaBlIeHUs HH(OpMALUU
(cxeMmbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIOJIb30BaTh HAYUYHBIM SI3bIK B KayeCTBE CPEJACTBA IMpH PabOTe C XMMHUYECKOM
uHpopMaIueil: IPUMEHITh MEXIpeaIMeTHbIe (PU3nYecKue U MaTeMaTH4eCKHe) 3HAKU U
CUMBOJIBI, (POpMYJIbl, A0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISAHOCTH.

OgBiageHne yHMBepPCAIbHBIMM KOMMYHMKATUBHBIMHU AeHCTBUAMM:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAa€MOM TEMBl B XOJI€ AHWAIOTa W/WiId
JTUCKYCCUH, BBICKa3bIBaTh HJAEH, (POPMYJIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITNIOJIHEHHUS [TPETIOKEHHON 3a/1a4H;

BBICTYIIaTh C NpE3CHTAallMeld pe3ysbTaTOB IO3HABATEIbHON  JESTEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOM pPabOThl 1O MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pealu3alliuyd Y4eOHOro npoekTa U (QOpMyJIUpPOBaTH BBIBOABI I10
pe3ynbTaTaM NPOBEIEHHBIX HCCICAOBAHUN IMYTEM COIJIACOBAHUSA IIO3ULIMA B XOAE
00CYXIeHUS U 0OMEHAa MHCHUSMH.

OgyajieHNEe YHMBEPCATbHBIMH PeryJIsiTHBHBIMH 1eCTBUAMMU:



CaMOCTOATENbHO  IJJAHUPOBAaTh M OCYLIECTBJIATH  CBOKO  I[1O3HABATEJIbHYIO
JeSITeNbHOCTD, ONpeesiss e€ Leau U 3aJja4l, KOHTPOJIMPOBATh U 110 MEpe HEOOXOAUMOCTH
KOPPEKTUPOBaTh MpEe/UIaraeMblii aJrOpUTM JEHCTBUN IPHU BBIIIOJHEHUU YYEOHBIX WU
UCCIIeI0BAaTEIbCKUX 3a]a4, BHIOMpAaTh HamOosiee 3(PQEKTHUBHBIN CIIOCO0 MX PELICHUS C
y4€TOM MOJIYYEHHs] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIHUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOaHalIu3a |
CaMOOLICHKH.

INPEIMETHBIE PE3YJIBTATBI

10 KITACC

[IpeaMeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMuUs» OTpakaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XMUMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUPA, POJIM XMMUU B MO3HAHUM SBICHUN MPUPOJIbI, B (POPMUPOBAHUU
MBIIIJIEHUS. U KYJIBTYPbI JUYHOCTH, €€ (YHKIIMOHATHHON TPAaMOTHOCTH, HEOOXOIUMOM /IS
pelieHusT MPAKTUYECKUX 3a7a4 U SKOJOIMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOIHOM CPELIE;

BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUMN, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAKOUINE
MOHATUS (XUMUYECKHA JJIEMEHT, aToM, DJJIEKTPOHHAas OO0O0JIOYKa aToMa, MOJIEKYIa,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKasi CBs3b, CTPYKTypHas Qopmyna
(pa3BépHyTasi U COKpalléHHasi), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEpOAHBIM
CKeJeT, (yHKIMOHAIbHAs TPYIINa, paguKal, U30Mepus, U30MEPbI, TOMOJIOTHYECKUN Ps/I,
TOMOJIOTH, YIJIEBOJOPOABI, KHCJIOPOA U Aa30TCOAEPXkAILIUE COEAWHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHHUs: opraHudeckux BemiectB A. M. ByriepoBa, 3aKOH COXpaHEHHS] MacChI
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS,
JIeXKaAIIUE B OCHOBE IOHUMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJIICHUH,
(akKkTONOrM4ecKue CBEJEHHS O CBOWCTBAX, COCTAaBE, TMOJYYEHUH U O€30MaCHOM
UCIOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H MNPaKTHUYECKOU
JIEATEIBbHOCTH Y€EJIOBEKA;

chOpMHUPOBAHHOCTh YMEHWUW  BBISBISATh  XapaKTEpPHbIE TPHW3HAKU  TOHSATHUH,
YCTAHABIMBATh HX B3aUMOCBS3b, MCIIOIB30BATh COOTBETCTBYIOIIUE TOHATHUS TIPU
OIMCAaHUU COCTaBa, CTPOEHHUS U MPEBPALICHUN OPTaHUYECKUX COETMHEHU;

chOpMHUPOBAHHOCTh ~YMEHUW HCIHOJb30BaTh XUMHUYECKYIO CHUMBOJHUKY IS
COCTaBIICHHUS MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) GhopMys
OPraHUYEeCKUX BEIIECTB M YPAaBHEHUW XHWMHUYECKUX PEAKIUW, M3rOTaBIMBATh MOJIEIN
MOJIEKYJI ~ OpPraHMYECKHMX  BEIIECTB JJI  WUIIOCTPAIMM HUX  XUMHYECKOIO U
IIPOCTPAHCTBEHHOI' O CTPOCHHS;



cOPMHUPOBAHHOCTh ~ YMEHHM  YCTAHABIMBATh  MPUHAJICKHOCTh  U3YYEHHBIX
OpPraHMYECKUX BEIIECTB MO MX COCTaBYy U CTPOCHHUIO K OMPEEIEHHOMY KIAcCy/TpyImie
COCOMHEHNH  (YTJIeBOAOpPOABI,  KHCIOPOJ W a30TCOAEp)Kallue  COEAMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHSA), JaBaTh KM Ha3BaHUSA IO CHCTEMAaTHYECKOU
Homenkiarype (IUPAC), a Takxke NpUBOAUTH TPUBHUAIBHBIE HAa3BaHUSA OTJIEIbHBIX
OpraHWYECKUX BEIIECTB (3TWIEH, NPONWIECH, AalUETWIEH, JTWICHIJIUKOJb, TJIMIIEPHH,
denon, dopmanbaerus, areTalbAeTHA, MypaBbUHAs KHUCIOTA, YKCYCHAas KHUCIIOTa,
OJIEMHOBAsi KUCJIOTA, CT€ApUHOBAs KHUCIIOTa, TJIIOK03a, (PpyKTO3a, Kpaxmai, LeJUI003a,
TJTUIINH ),

c(hOpMHUPOBAHHOCTh YMEHHSI ONPEALNSITh BUABl XUMUYECKON CBS3M B OPraHUYECKUX
COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh ~ YMEHUS  MOPUMEHSATH  TOJIOKEHUSI  TEOPUU  CTPOCHUS
oprannueckux BemectB A. M. byrnepoBa s oOBsSICHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKME CBOMCTBA TUIHMYHBIX MPEIACTABUTENECH pa3INYHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (METaH, ATaH, YTUJICH, IPONUJIEH, alleTWieH, OyTaaueH-1,3, merunOyraaueH-1,3,
O€H30J1, METaHOJI, TAHOJI, dTUJICHTIIUKOJIb, TIIUIEPUH, (DEHOI, alleTallbIer i1, MypaBbUHAS
U YKCyCHas KHCJOTBI, TIJIFOKO3a, KpaxMmaj, LeJUI003a, aMUHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKIY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHYECKUX PEAKINI C UCTIONB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKHU YTIEBOAOPOIHOTO CHIPHS
(HedTh, MPUPOAHBINA Ia3, yroyb), CHOCOOBI UX NEPEPA0OTKH U MPAKTUUECKOE MPUMEHEHNE
MPOAYKTOB NEPepadOTKu;

c(hOpMHUPOBAHHOCTh YMEHUIN MPOBOJUTH BHIYMCICHUS MO XUMUYECKUM YPaBHEHUSIM
(Maccel, 00BEMA, KOMWYECTBA MCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIHH IO
W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOI'O0 M3 MCXOAHBIX BEIIECTB WM MPOIYKTOB
peakIun);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMON 3HAHWNW 00 OCHOBHBIX METOJAX
HAy4YHOTO TMO3HAHHUS, UCIOIb3YEMbIX B XMUMHUHU MPHU HU3YYEHUHM BEIIECTB U XUMHUYECKUX
ABJeHUN (HAOMIOJIEHHE, HU3MEPEHHUE, HKCIEPUMEHT, MOCIUPOBAHUE), HCIOIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAHUS [JIsl MPHUHSATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIlUsAX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHUN COOJIIOJATh TMpaBWiIa TOJb30BAHUS XUMHUYECKOH
MOCYJI0M U J1a0OpaTOpHBIM 000PYIOBAHUEM, a TAKXKE MpaBuia 0OpallieHus: C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSAMHU MO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM IJIAHUPOBATH M BBIOIHATH XUMHUUECKUH DKCIIEPUMEHT
(mpeBpalleHus OpraHUYECKUX BEUIECTB MIPU HArpeBAHUM, MOJYYEHUE ITUIICHA U U3yUYCHHUE
€ro CBOMCTB, KQU€CTBEHHbIE PEAKLIMU OPraHUYECKHUX BEILECTB, J€HATypalus OEIKOB MpuU



HarpeBaHUM, IIBETHbIC pEaKIMU OEJIKOB) B COOTBETCTBUM C TMPaBWIAMH TEXHUKHU
0e30mMacHOCTH TpU OOpalleHWH C BEIIECTBAMH U JIaOOpaTOPHBIM 00OPYIOBaHUEM,
MPENCTABIATh PE3YNIbTAThl XUMHUUYECKOTO JKCIIEpUMEHTa B (hOpMe 3amlucu ypaBHEHUH
COOTBETCTBYIOIIHNX PeaKIuii U HOPMYIUPOBATh BHIBOJbI HA OCHOBE 3TUX PE3YyJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHHMH  KPUTHUYECKH  aAHAJIM3UPOBATh  XUMHUYECKYIO
uH(pOpMAITUIO, TTOTYyYaeMyI0 U3 Pa3HbIX HUCTOYHHKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIUH,
HNHTepHeT U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHM COOJIOATh MpaBUjia SKOJOTMUECKHU 11e1eCO000pa3HOro
MOBEJICHUSI B OBITY U TPYJAOBOM NESITEIBHOCTH B LIETSAX COXPAHEHUSI CBOETO 370POBbS U
OKPY’KAIOIIEH NPUPOJHOW Cpellbl, OCO3HABATH OMACHOCTb BO3JCHCTBUS Ha IKUBBIC
OpraHu3Mbl OMPEACTEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mokazarens [IJIK,
MOSICHATh Ha MpUMEpax CIOCOObl YMEHBIICHUS MW TMPEIOTBPAIICHUS HX BPEIHOrO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA;

JUIsT  OOy4YaloIMUXCsS C€ OTPAaHUYEHHBIMM BO3MOXKHOCTSMH  370POBBS: YMEHHUE
MPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IAaX MO3HAHUS BEIIECTB U XUMUYECKHUX
SIBJICHUIA;

JUISL CIIETIBIX M CIA0OBUASIIMX OOYYalOlUMXCS: YMEHUE HUCIOJIb30BaTh pelibedHo-
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins ais 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOGHHUS Kypca «OOIIas u HeopraHWyecKas XUMUS»
OTPaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMUUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpPA, POJIU XUMHUHU B MO3HAHUU SBJICHUN MPUPOJIBI, B (POPMUPOBAHUU
MBIIIUICHUS U KYJIBTYPhI JIMYHOCTH, €€ (YHKIIMOHAIHBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIS
pelieHusl MPAKTUYECKUX 3a7a4 U SKOJOTMYEeCKd OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO W IPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKIFOYAET: OCHOBOIOJIATAOIIME
HOHATHS (XUMHYECKHIA dJIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIN ATOMOB,
WOH, MOJIEKYyJIa, MOJIb, MOJSIPHBIH O00BEM, BaJIEHTHOCTbH, JJIEKTPOOTPUIIATEIHLHOCTD,
CTENEHb OKHCJICHUS, XHMHUYECKas CBs3b (KOBAJICHTHas, WOHHAs, MeTauIM4ecKas,
BOJIOPO/IHASA), KPUCTAJUIMYECKas PEIIETKa, TUIbI XUMHUYECKHUX PpEaKIMi, pacTBOp,
BJICKTPOIUTBI,  HEAJICKTPOJHTHI,  DJIEKTPOJUTHYECKAS  JIUCCOLMAILUSA,  OKHCIIWTEIb,
BOCCTaHOBUTENb, CKOPOCTh XHMHYECKON peakIih, XMMHUYECKOe PAaBHOBECHE); TCOPUH U
3aKOHBI (T€OpHUS DJIEKTPOIUTUYECKONW JHCCOLMAIMM, mepuonuueckuit 3akon . U.
MengeneeBa, 3aKOH COXPAaHEHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS
SHEPrUU MpPU XHMHUYECKUX PEeaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3bIK XHWMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHWS NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (DaKTOJIOTHYECKHE CBEICHHUS O CBOMCTBAX, COCTaBeE,



MOJIY4EHUH M O€301aCHOM MCIOJIb30BAHUHU BAKHEHIIIMX HEOPTraHUUECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM AEATEIbHOCTH YEI0BEKA;

chOpMHUPOBAHHOCTh YMEHUU BBISBJISATh  XapaKTepHbIE TPHU3HAKK  TOHSITHUH,
YCTAHABIMBATh HX B3aUMOCBS3b, MCIIOIB30BATh COOTBETCTBYIOIIUE TOHATHUS IIPU
OMMCAaHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

chOPMHUPOBAHHOCTh ~YMEHHUW HMCIHOJB30BaTh XUMHUYECKYIO CHUMBOJMKY  JJISI
COCTaBIICHUS (OPMYJT BEIIECTB U yPAaBHEHUN XMMHYECKUX PEAKIIHi, CHCTEMAaTHYECKYIO
HomeHknaTypy (IJUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUICCKUX BEIECTB
(yrapHslii ra3, yrieKucibli ra3, aMMHUak, raiéHasi U3BecTb, HeraléHasi U3BeCThb, MUThEBasI
coJia, MUPUT U IPYTHUE);

chOpMHUPOBAHHOCTh yMEHHUH OMpENEeIsITh BaJE€HTHOCTh M CTENEHb OKHUCICHUS
XMMHYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTABA, BHUJI XMMHUUYECKOWU CBSI3U
(koBaJICHTHAsl, MOHHAs, MeTaJUIMuecKas, BOJOpPOAHAs) B  COCIUHEHMSX, THUI
KPUCTAJNIMYECKON PEHIETKM KOHKPETHOr'O BEUIECTBa (aTOMHAsi, MOJEKYJISpHas, MOHHAsi,
MeTaJUTMYECKasi), XapaKTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHMUYECKUX COEAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAIICKHOCTh HEOPTAHUUYECKUX
BEIIECTB [0 HMX COCTaBy K OINpEeAeTIEHHOMY KIAcCy/Tpynne COeIUHEHHH (MPOCThIe
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHUSA, KHUCJIOTHI, aM(OTEpHbIC
TUIPOKCHUJIBI, COH);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATh CMBICT Mepuoanyeckoro 3akona JI. U.
MenzeneeBa U JEMOHCTPUPOBATh €0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX dJIeMeHTOB 1—4 mepuogoB Ilepmoandeckoil CUCTEMBI XUMHUYECKHUX
anemeHtoB JI. Y. MeneneeBa, UCTIONB3ys MOHITHS «S-, P-, d-3JIEKTpOHHBIC OpOHUTATHY,
(QHEPTETUYECKHE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOMCTB
XMMHYECKUX 3JIEMEHTOB M MX COCAWHEHUN IO mepuojaM u rpynmnam llepuognueckon
CHUCTEMBI XUMHYECKUX 31eMeHTOB J]. 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE
CBOMCTBA HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX KJIACCOB, IMTOATBEPKIATH CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKY HEOPraHWYECKHMMHU BEIIECTBAMU C MOMOIIBIO YPaBHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINA;

chOpMHUPOBAHHOCTh ~YMEHMSI KJIACCU(PUIUPOBATH XWMHUYECKHE PEAKIHUH 10
pa3TUYHBIM MPU3HAKAM (YUCIIY U COCTaBY PEarupyroNIuX BEIMIECTB, TEIUIOBOMY 3 EKTy
peaKkiuu, U3MEHEHUIO CTETICHEN OKUCIIEHUS AJIEMEHTOB, 00OpPaTUMOCTH PEAKIUU, YYACTUIO
KaTanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABIISTH yYPAaBHEHMsI PEAKIUMN Pa3IUYHBIX THUIIOB,
TIOJTHBIE W COKpAIIEHHBIC YpaBHEHUS PEeaKIMii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHS, MIPU
KOTOPBIX 3TU PEAKIUU UAYT 10 KOHILIA;



c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIIMH, MTOTBEPKIAIOIINE KaUeCTBEHHbBIN
COCTaB Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BELIECTB;

c()OpMHUPOBAHHOCTb YMEHHU pPacKpbIBaTh CYILIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI MOCPEICTBOM COCTAaBJICHHUS 3JEKTPOHHOrO OajaHca 3THX
peaKkuuii;

chOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
peakluUu OT Pa3IUWYHBIX (PAKTOPOB; XapakTep CMELIEHUS XUMUYECKOI'0 pPaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aenctsus (npunuun Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKAIIUe B
OCHOB€ TMPOMBIIUICHHOTO TMOJIYYEHHS CEpPHOW KHCIOTBI, aMMHaKa, a TaKKe
c(OpMHUPOBAHHOCTh NPEJICTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMIAX U SKOJIOTHUYECKUX
npoodsieMax XMMUYECKOTro IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS C HMCIOJIb30BAHUEM MOHSTHS
«MaccoBas J10Jsl BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIIEHUMN Ta30B MPU XUMUYECKUX
peaKuusax, Macchl BEIIECTBA WJIM O0BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMM BEIECTB, TEIIOBOro 3¢ dexra
peaKUMu Ha OCHOBE 3aKOHOB COXPAHEHHUsI MACChl BELIECTB, MPEBPALICHUS U COXPAHCHUS
SHEPIuy;

c(hOpMUPOBAHHOCTh YMEHUN COONIOJATh TMpaBWia TOJIb30BAaHUS XUMHYECKOU
MOCY/I0¥ 1 J1abopaTOpHBIM 000PYAOBaHUEM, a TaKXKE MPaBUia OOPAILIEHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIUSAMH 10 BHITTOJIHEHUIO JIA0OPATOPHBIX XUMHUECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHM IIAHUPOBAThH U BBIMOJIHATH XUMUYECKUN AKCTIEPUMEHT
(pasyiokeHre MepoKCHAa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa, OMpPEEICHUE CPEbl
pacTBOPOB BEILIECTB C IIOMOILBID YHUBEPCAIBHOIO HMHAUKATOPA, BIMUSHUE PA3JIMYHBIX
(bakTOpPOB Ha CKOPOCTh XUMHUUYECKOW PEAKINH, PEAKIIUA MOHHOTO OOMEHAa, KaueCTBEHHbIS
peakiuu Ha cynb(dar-, KapOOHAT- U XJOPUJ-AHUOHBI, HA KAaTHOH aMMOHWUS, pElICHUE
HKCIIEPUMEHTAIBHBIX 33Jlay no TemMaMm «Metamib» u «Hemeramibl») B COOTBETCTBUU €
NpaBWIAMU TEXHUKH O€30MaCHOCTU NpPH OOpaIllEHWH C BEHIECTBAMHU U JIa0OPAaTOPHBIM
000pyI0BaHUEM, MPEACTABIATH PE3YIbTAThl XUMUYECKOTO SKCIIEpUMEHTA B (pOpME 3aIICH
YpaBHEHUN COOTBETCTBYIOUIUX peaKUMiA U (OpPMYJIUPOBATH BBIBOJIBI HAa OCHOBE ATHUX
pe3yJIbTaTOB;

chOpMHUPOBAHHOCTh ~ YMEHMM  KPUTHUYECKH  AHAJU3UPOBATH  XUMHYECKYIO
UH(POPMAIUIO, TIOTYYaEeMYIO U3 PAa3HbIX HCTOYHUKOB (CPEACTBA MacCOBOM KOMMYHHKAIUH,
WHTepHeT u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATh MpaBUJIa SKOJIOTHYECKU 1IEIECO00Pa3HOro
MOBECHUS B OBITY M TPYJOBOU JCSATEIILHOCTH B IIETSAX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>KaroIIed MPUPOJHOU CpeAbl, OCO3HABaTh OIACHOCTh BO3JICHUCTBUS HA KUBBIC
OpraHU3Mbl OIPEAENEHHBIX BEIIECTB, MOHUMas cMmbica mnokazarens I[1/JIK, moscHsaTe Ha



npuMepax CrocoObl YMEHBIIIEHUS W MPEIOTBpAIeHHs HUX BPEIHOIO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

1L O0y4JaromMXcsl C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH  3J0POBBS: YMEHHE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHU;

JUIS CHENBIX M CIAOOBWIAIIMX OOYyYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh pelbedHo-
TOYEUYHYIO cCUcTeMy oO0o3HaueHui JI. bpaiins ayis 3anucu XxuMudeckux GopmyiL.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. Teopernueckne 0OCHOBbI OPraHNYeCKOH XHMHUH
IIpenmer oprannuyeckon xumuu. Teopus
pet p ? https://lesson.edu.ru/04/10
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbBIE YTIEBOAOPOABI — aJTKAHBI 2 https://lesson.edu.ru/04/10
29 HenpenenbHbie yrieBOAOPOIbI: aTKEHBI, 6 1 https://lesson.edu.ru/04/10
' aJIKa/INEHbI, ATKUHBI
2.3 ApoMaTH4eCcKHUe YIrieBOA0PObI 2 https://lesson.edu.ru/04/10
24 [IpupoaHbie ICTOYHUKH YTIJIEBOJOPOJIOB U 3 1 https://lesson.edu.ru/04/10
' ux nepepadoTKa
HWroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUs
3.1 Crnprer. Geron 3 https://lesson.edu.ru/04/10
3.9 Anbperunsl. KapOoHOBBIE KUCITIOTHI. 7 1 https://lesson.edu.ru/04/10

CrnoxHuble 3(hupbl



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

3.3 VrieBoasl 3
Hroro mo pazueny 13
Paznen 4. A3orconep:kaniye opranuyeckne coeJuHeHust

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 https://lesson.edu.ru/04/10
Wroro no pazueny 3
Paspnen S. BoicOKOMOJIEKY ISIPHBIE COCAUHEHUS

5.1 ITnactmaccel. Kayuyku. Bosnokna 2 https://lesson.edu.ru/04/10
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



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

11 KVIACC

Ne ni/m HanmenoBanue pa3iesioB 1 TeM KonnyecTBo yacos DJIEeKTPOHHBIE
MPOrpaMMbI Bceero Kontpoabnbie | IIpaktuueckue | (uudpoBbie)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl
Paznen 1. Teopernueckne 0OCHOBBI XUMUH
1.1 Crtpoenue atomoB. [lepuoanueckuii 3akoH 3 https://lesson.edu.ru/04/11
u [lepuoanyeckast cucTeMa XUMHUYECKUX
snemenToB JI. . MengeneeBa
1.2 Crpoenue BerectBa. MHOrooOpasue 4 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XHWMHWYECKUE PEAKIINN 6 1 1 https://lesson.edu.ru/04/11
Wroro no pazueny 13
Pasnen 2. Heoprannueckas Xxumus
2.1 MerTasl 6 1 https://lesson.edu.ru/04/11
2.2 Hewmeranmnsi 9 1 1 https://lesson.edu.ru/04/11
2.3 CBs13b HEOPraHMUYECKUX U OPraHUYECKUX 2 https://lesson.edu.ru/04/11
BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 | Xumus ¥ Ku3HB 4 | https://lesson.edu.ru/04/11
Htoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3 \



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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