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HOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTENbHON MPOTrpaMMbl CpeAHEro o001ero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanny, peANM3YIOIIUX OCHOBHBIE O0pa3oBaTElIbHbIE MPOrpaMMbl, U
OCHOBHBIX TONIOKeHUH «CTpaTerun pa3BuUTUsL BocnuTaHus B Poccuiickoit
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oO1ielt crpareruu 00y4deHus, BOCIIUTAHUS U Pa3BUTHUSL O0YUaIOIIMXCSA CPEICTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
collep KaHMsl, pPE3yJbTaTOB OOy4YeHUss W TpeOOBAHMI K YPOBHIO MOATOTOBKHU
BBIIIyCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, HPUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro O00pa3oBaHUs. OTHU LEHHOCTU KAaCarOTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TOpUpogHOM cpere. Peamnusyercs xumuueckoe oOpa3oBaHUE
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO0 XUMUU € Y4€TOM cChenuUKd HAyKW XUMUHU, €€ 3HAaYeHUs B
NO3HAHUM TIPUPOABI U B MaTEpUaTIbHOM KHU3HU OOIIECTBA, a TaKXKe C YYETOM
o0UmMX wened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyIO poJib B
COBPEMEHHOW IUBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HH KaXJI0oro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uaTelibHas, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPAaHbI 3/10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEeHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 WM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KYypChl —
«Opranudeckas xumus» U «OOIIass M HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHs KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOil HAYKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npeaMera O0eCHeurBaeT BO3MOXHOCTb PAaCCMOTPEHHMs] BCEro MHOrooOpas3us
BELIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XHUMHUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CUCTEMHOTO TIOJIXO/la K M3YYCHHI0 Yy4eOHOro Marepuaia M OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHUM  Ha  ONPEAENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpUBaKOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpEICTaBIEHU O CTpoeHuu BemecTB. CBeneHuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OHOJOTMYECKHU
AKTUBHBIX COEAWHEHMI. B Kypce OpraHM4eckoll XUMHUU TOJIYYarT pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOT'O 00IIEero 0Opa3oBaHUs MEepBOHAYAJIbHbIC
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOIO 00IIEro o0Opa3oBaHUs
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOrO 3aKOHA C OOLIETEOPETUYECKUX M METONOJIOTMYECKUX MO3ULUH,



rIy0Xe TIOHSATh MCTOPUYECKOE M3MEHEHHE (YHKIIMH OTOro 3aKoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKXKE O XMMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XWUMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOW M MPAKTUYECKOU
JESATeIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K TIPOLIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y 00y4aroOmMUXCs MUPOBO33PEHUYECKONM OCHOBBI JJIs TOHUMAHMUS
dunocopckux uaeH, TakuX KaK: MaTEepHAIbHOE €JUHCTBO HEOPTraHUYECKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOIHBIX SBICHUNW MYTEM JKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/JaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3agad  BOCIUTAHUS, Pa3BUTHS U COLMAIM3ALMU
oOy4Jaromuxcs NPUHATbIE MPOrpaMMOM IO XHUMHUU TOJXOJbl K OINpPEAEIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pa3JIMUHBIX BHUJOB JEATEIILHOCTH: pelleHus IMpobJsieM, IOUCKa, aHalu3a W
00paboTku nHGOpMaLIUK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTHIECKON
U HCCIIEIOBATEIbCKON JESITEIbHOCTH, 3aHUMAIONIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CpeAHEro o0I1ero oopazoBaHus, MpU OMpPeAeIeHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPATULMOHHO MPHU3HAETCA (PopMHUpOBaHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATEbHOCTA YE€JI0BEKa M KAaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJIAMH HU3YUYCHHS TpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPAa, B OCHOBE KOTOpPOH
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOEHHWE WU MOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCETHEBHOMN KU3HHU;

e pa3BUTHE YMEHUM U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a/1ay U3y4eHHsI
npeaMeTa B IporpaMMe Mo XUMUU YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMH NPHOPUTETAMHU B CUCTEME CpPEJIHEro 001iero oopazoBanusi. CeroaHs B
OpenojaBaHuu  XUMUU B Oodblied  CcTeneHW OTHaéTrcsl  MPEeArovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJIepKaHUus OOydYeHHUs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHu3aluy, BIAACIONIEro He
HAO0OpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMHU aKTUBHOTO MOJYYEHUS 3HAHUU M MPUMEHEHUS UX B PEabHOU KU3HU
JUTSL pelIeHUs PaKTUYECKUX 3ajad.

B cBs3u ¢ 3TUM 1OpU U3ydYEHHHM TMpeAMeTa «XHUMUS» JTOMUHHUPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

ajanTanus oO0y4YarlIMXCs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOIIEIOCS MHPA,
dbopMupoBaHUe  MHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBA3AHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsl Pa3IUYHBbIX BUIOB
JESTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKu WH(OpMAaIUH,
HEOOXOIUMBIX [ TPUOOPETEHHUs] ONbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHUE TIO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUM JIsl TIOMCKA U aHajdu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NPHU IUIAHUPOBAHUU U TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAJIBHOT'O MPUPOIONOIB30BAHMS, OMOIHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yuyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUA MpPeAMET «XHUMU»
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIIECTB W MAaTepuanoB. Teopus CTPOEHUS OPTaHUYECKHUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBiaenue o kiaccUpUKaLMU OpraHUYecKuX BemiecTB. HomeHkmnarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. MeraH W 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PSAA. DTUIEH U NPOINMIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHME CBOMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomyuyeHne CHHTETHYECKOIO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), NOJYYEHHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), HOAyueHue u npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXAY YIVIEBOJAOPOAAMH, MPUHAICKANUMUA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaluTU4ecKui), nuponu3. I[IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHE C o0Opa3lamMu IUIacCTMAcC, KaydyyKOB W PE3MHbI, KOJUICKIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
(¢uznueckue M XHMHYECKHE CBOWCTBa (PEaKUMU C AKTUBHBIMM METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroatoMHble  COMPTHL. DTWICHIJUKOIb W  [JIUUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHWE MOJEKYJbl, (QU3NYECKHEe ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMH OKUCICHUS U BOCCTAHOBIICHMS,
KAueCTBEHHBIE PEAKIINH ), TOTYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBogsl: cocraB, KjacCUpUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — MpocTeimii MOHOCaXapu: OCOOCHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3NYeCKue U XHMMHUYECKHE CBOMCTBa (B3auMOJEHCTBUE C
ruapokcuom meau(ll), okucneHne aMMmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TJIIOKO3bl), HAXOXKIEHUE B IMPUPOJE, MPUMEHEHUE,
ouonornueckas poib. @orocunte3. pykTo3a Kak H30MepP TIIHOKO3BI.

Kpaxman u nemnono3a kak OpupojHbie noauMepbl. CTpoeHue Kpaxmana U
newnosio3bl.  du3nueckue W XUMHYECKHE CBOMCTBAa Kpaxmajia (THAPOIH3,
KaueCTBEHHAs PEaKIIMsI C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpallCHMIA:
IPOBEJICHNE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OMNBITOB: T'OPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHUCJIEHHE 3TaHOja
okcugoM Meau(ll)), MHOroaTrOMHbBIX CHUPTOB (B3aUMOJEWUCTBHE TJIHUIIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKuCIeHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3ammomeiicTBue Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPAa YKCYCHOM KHCIIOTBHI.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BbEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJTHOTO U3 MCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuYecKue coeAuHeHus. dusnueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIOT. [lenTunb.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKoB. XHMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ICHATYpaIsl, KAUeCTBEHHbIC PEaKIIUU Ha OCNKH.

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpeBpalleHH:
HA0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalusi OeIKOB MPHU
HarpeBaHMM, LIBETHBIE PEAKLIUU OEIIKOB.

BbicoKOMOJIEKY/ISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHUS XWMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHA —
NOJIMMEPHU3ALINS U TIOJTUKOHICHCAIHS.

OKCIEepUMEHTAIbHBIE METObl M3Y4YEHHsS] BEIIECTB M WX IMpEBpallCHH:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U HCKYCCTBEHHBIX BOJOKOH, IUIaCTMAcCC,
Kay4YyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kiacce OCYIIECTBIIIETCS Yepe3 HCIIOIb30BaHWE KaK OOIIUX €CTEeCTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHSTHH, SBJISIOMUXCS CUCTEMHBIMH I OTICIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, nepruoJuIHOCTb, HAOIIOEHUE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranmsMm, Owochepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPEJCTBA, JIEKAPCTBECHHBIE M KOCMETHYECKHE IMperapaThl, MaTeprabl 13
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YpOBHH, IMOAYPOBHU. ATOMHBIC opOWTanu, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckuit 3akoH u Ilepruonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NEPUOANYECKOrO 3aKOHA U Ileproandeckonl CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TpPyHnaM Hu MepuoaaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJspHAas, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogoponaHas cBsa3b. BajaeHTHOCTh. DIEKTPOOTPHUIATEIHLHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o mucnepcHbIx cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1071 BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYEeCKON M OpPraHuYeCcKOM XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucrtema xumuyeckux snementos . U.
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOZIOPO/JIa B MPUCYTCTBUM KaTAJIIM3aTOPA, ONPEACIEHNUE CPENbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IIOHATHUS «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpuUMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mme ¢uzndeckue cpoiicTBa MeTamuioB. CIuiaBel METaJIJIOB.
DJIEKTPOXUMHUUYECKUI DA HAIPSYKEHUM METAJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl W3yYE€HUs BEMIECTB M HUX IPEBPAIICHUN:
U3y4eHHEe KOJUIeKIMU «MeTamibl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHCJIOT U IIeJI0Uel, KaYeCTBEHHbBIEC PEAKIIMU Ha KATHOHBI METAJIOB).

PacuérHbie 3amaum.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacué€thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
Y3 BEIIECTB UMEET IPUMECH.

XuMHA ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUM SKOJIOTHYECKOM, DHEPreTUYECKOM U TMHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeIUIIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIIAX POMBIIUIEHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenmoBek B MHUPE BEMIECTB W MATEPUATIOB: BAXKHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XUMHSL ¥ 3I0pOBbE HYEJIOBEKA: IMPABHWIIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IperaparoB, MpaBuia 0€30MacCHOTO MCIIOJIL30BAHMS MPENnapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KM3HU.

MexIpeIMeTHbIE CBS3H.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOPraHWYECKOM XUMHUHU B 11 Kiacce OCyIIEeCTBISAETCS YE€pe3 MCIOJIb30BAHUE KaK
OOIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUM, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TIOHATHSA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KJIacCH(PUKAIUA, IEPUOIUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaAHOAKTUBHOCTH, MOJIEKYJIa, DHEPTeTUYECKH YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBAa, (PU3MUECKHE BEIMYMHBI U €IUHUIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepUaJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMPEernapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUalOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
O0y4aroUMMHUCsl MPOrpaMM CpeAHero o0Imero o0pa3oBaHUsS (JUYHOCTHBIM,
METanpeAMETHBIM U TpeaMeTHbIM). HayuHo-meroamueckoil OCHOBOM — jist
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUSI SIBJISETCSA CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B coorBercTBUH C CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS TMpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HaHUE OO0YYAIOUIUMHCS POCCUMCKONW TIpa)KIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMINE MOTUBAIIUHU K O0yUEHHIO;

IeJICHAIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKIECHUN JTMYHOCTA HA OCHOBE
KJIIOYEBBIX [IEHHOCTEHN U UCTOPUYECKHUX TpaauLuil 0a30BO HAyKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITeNFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH IEIOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJINYUE MPaBOCO3HAHUS HKOJIOTMUYECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTh
EJIM ¥ CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS IMpeaMeTa «XHUMHUSA» JIOCTHTalOTCA B
€IMHCTBE Y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TIOBEJAEHUS, CHOCOOCTBYIOIIMMH  IpOLecCaM
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaAMeTa «XHUMHA» OTPaKaroT
chOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUYECKOH [EATETbHOCTHU
oOyuarouuxcs Mo peajin3aluy MPUHIATHIX B OOILECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUST 00YJAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NIPaBONOPSIIKY;

OPEICTaBICHUS O COLMAJIbHBIX HOpPMax M TMpaBUIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JESTENIbHOCTH TMpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYruX MPU aHAIU3€ PA3JIUYHBIX BUI0B YUeOHOU AESTEIbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHUBOB B IMOJYYEHHUH U TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaAIlUH, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUN 3THUX
MOCTYIIKOB;

4) popMUpPOBaHHS KYJIbTYPbI 310POBb:

NOHMMaHUS IEHHOCTEH 370poBOro U Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOmtofieHuss TpaBui Oe€30MacHOro oOpalleHusi ¢ BeUleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOU JEATEIbHOCTH;

NOHUMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO Kjlacca, MIKOJIbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUSI K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYaJIbHOW TpPaeKTOPUU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K NPHUPOJE, KAK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BONpPOCOB PAlMOHAIBHOIO IPUPOAONOIb30BaAHHUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHS MNPOrHO3MPOBATH HEOJArONMPHUSTHBIE 3KOJIOIMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIUYMSl Pa3BUTOrO SKOJOTMYECKOI0 MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEeM MHUpPE KaK O €IWHCTBE NPUPOJAbI U YEJIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO37IaHUM HOBOW 0a3bl MaTepuaIbHOU KYJIbTYpbI, PEHICHUU TI00aJbHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEIIHOTO TpyJla H OKOJIOTMYECKH KOM(OPTHOM JKHU3HU KaXKIOTO UJIeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTydaeMble 3HAHMSI JIJIS aHAIKM3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro MUpa M
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JellaTh 00OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIB30BaTh XHMHYECCKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax mpodeccruoHanbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPaXKAIOIIUe
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOTIOIEHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIE yueOHbIe NEeUCTBUSA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs WCITOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMH U  PEryJIATHUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

onpeAeiaTh IEeNH JEITEILHOCTH, 3aJaBas IapaMmMeTpbl M KPUTEPUHM HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUM M YCTaHABIMBAaTh MX B3aWMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS JIJIsi OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIeA0BaTEIbLCKHE 1eCTBUSA:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
MO3HAHMSI U OCHOBBI Ui (DOPMHUPOBAHUS TMIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIecCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pPe3yibTaT, (OpMYIUpOBATH
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, HPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (POpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMY  TPEICTaBIICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMUYECKON uH(pOpMalMeil: TpUMEHSATh MeXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  WaAeH, (OPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIEIOBAaHUIO CBONCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OBiajieHNe YHUBEPCAIbHBIMHU PEryJaSTHBHBIMHM 1€CTBUSIMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOTHEHWN YYEOHBIX U HCCIIEAOBATEeIbCKUX 3a7ad, BBIOMpaTh HamOolee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHUSI Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOWM IPaMOTHOCTH, HEOOXOIUMOM IS pEeIICHUS TPAKTUYECKUX 3a]1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONMe TOHATUA (XUMHUYECKHM DJIIEMEHT, aToM, DJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTh, SJIEKTPOOTPUIIATEIBbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCJIOPO/ U a30TCOJEpKAILHE COEIWHEHHS, MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEPHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIUKY JIJIS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh TMPUHAIJIC)KHOCTh H3yUCHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbI, KHUCIOPOJ U a30TCOAepKaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPHUBUAILHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCJIO0TA, CTEAPUHOBAsS KHCJIOTA, [JIFOK03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOKCHHUS TCOPUU CTPOCHHUS
opranudeckux BemiectB A. M. bytiepoBa st 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEHIECTB (METaH, JTaH, JTUJICH, MPOIMJIEH, alleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHO], STHJICHIJIUKOJb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsI KUCI0Ta), WILTIOCTPUPOBATH TCHETHYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTePU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOMHOTO BEIIECTBA WJIM IPOYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYYHOTO TO3HAHUS, UCTIOIB3yEeMbIX B XUMUHU TIPH W3yYEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS MJis TPUHSATUS PEIICHUA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMUYECKON
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHNUS OPTAHMYECKHUX BEIECTB NMPU HATPEBAHUH, TIOTyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMH H JTA0OPATOPHBIM OOOpPYAOBAHHEM, TIPEIACTABIATH PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOU
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKPYKAOUIEH MPUPOAHON Cpenbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIIEHUSI WX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIs 00yYarOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposibl, B  (GOPMHUPOBAHUW  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, HM30Tom, s-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUIBI ~ XAMHAYECKUX  PEAKIMHA, PaCTBOP, DJICKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (haKTOJOTMUYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE IMOHATHUS MHPH
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAS! U3BECTh, MUTHEBAS COMIA, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XMMHYECKUX DJIEMEHTOB B COCAUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJUINYECKAasi, BOJOPOHAS) B COCAUHECHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K ONpEIEIEHHOMY Kiaccy/rpymnie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAILJIbl, OKCU/Ibl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenneneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIYIO, O0BICHUTEILHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX JJeMeHTOB |—4 mepuonoB Ilepuonudeckon CHCTEMBI
XuMHYecKuX d3jemMeHToB JI. M. MeHpaeneeBa, MCHOIb3ysS MOHATHSA «s-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPTreTUYECKUE YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THYHbIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUW TIPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUU OOBIACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUICHHOIO TMOJYYE€HUS CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSITUS «MAaccoBasi J0Jisl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM ra30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEI[ECTB, TEIUIOBOrO 3(PdeKkTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUs MAaccChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NoCcyZ0oi W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU PEaAKIIUH,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMM Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0e30MacHOCTH TPU OOpaIlleHUH ¢ BEIIECTBAMH U Ja0OpaTOPHBIM 000PY/I0BAHHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJNYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e71ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKPYKAOUIEH MPUPOAHON Cpenbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT O0OYYarOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJKaJUEHbI, AIKMHbI
2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Crupthl. Deno 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYrineBousl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi = oOpa3oBaTesbHbIE
padoTbI padoThbI
pecypchbl
IIpenmeT opraHu4ecKoi XuMuH, eé
1 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 05.09.2023
Teopust CTpoeHHsI OPraHUYECKUX
2 coenunenui A. M. bytieposa, eé 1
! I 12.09.2023
OCHOBHBIC TTOJIOKCHHUS
[IpencraBieHue o Ki1acCUPUKAITUU
opraHnuyeckux BemniectB. Homenkarypa
3 1
(cuctemMatuyeckasi) U TPUBHAJIbHBIE 19.09.2023
HA3BaHMS OPTaHUYCCKUX BEIICCTB
4 AJKaHBI: COCTaB M CTPOCHUE, 1
TOMOJIOTHUECKHIA Psift 26.09.2023
5 Mertan u 3TaH — npocTeime 1
[IPE/ICTaBUTENH aJIKAaHOB 03.10.2023
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
TPOCHIE, 10.10.2023
[Tpaktrueckas padota Ne 1. «ITomyduenue
7 . 1 1
ATUJICHA M U3yYEHHUE €TI0 CBOWCTBY 17.10.2023
Anxanuensl. byranuen-1,3 u
8 MeTunOytaaueH-1,3. [lomyuenue 1
7 i 24.10.2023
CHHTETHUYECKOT0 KayuyyKa ¥ pEe3UHbI
9 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, 1




TOMOJIOTUYECKUH Psll. ALCTUIICH —
MIPOCTEUIINI MTPEACTABUTEND AIIKUHOB

07.11.2023

OTuUJIEH U IPOIUJIEH — MPOCTEHIIINE

10
MPEACTaBUTENH AJIKEHOB 14.11.2023
1 BbruuciieHus o ypaBHEHHIO XUMHUYECKOM
peaKIn 21.11.2023
12 Apenbl: 6eH301 ¥ TOTYol. TOKCHUIHOCTH
apeHOB 28.11.2023
['eHeTHUeCKas CBSI3b YTIICBOJOPOIOB,
13
MIPUHAICKANTUX K Pa3IUIHbIM KJIaccaM 05.12.2023
[TpupoiHbIE HCTOYHUKH YTIEBOIOPOIOB:
14 i
MIPUPOJIHBINA ra3 U HOHyTHLI"e He(TSAHBIC 12122023
ra3sl, HeQTh ¥ MPOAYKTHI €€ mepepaboTKu
15 KontposbHas paboTa 1o pasaeiy
«YTeBOIOPOIBI» 19.12.2023
[TpupoiHbIE UCTOUYHUKH YTIEBOIOPOIOB:
16 i
NPUPOIHBIN ra3 u HOHYTHI:I"G HEPTSIHBIC 96.12.2023
ra3bl, HeTh U IPOIYKTHI €€ repepaboTKu
17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
MEeTaHOJ U 3TaHon. BomopoaHas cBs3b 09.01.2024
18 MHoOroaToMHbIe COUPTHI: STUICHIIUKOIb U
TJIMIICPUH 16.01.2024
deHoJI: CTPOCHUE MOJIEKYIIBI, (U3HUECKUE
19 .
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 23.01.2024
20 Anpaerust: hopMaIbaAeTUI U
anerajbpIerua. AneTod 30.01.2024
OIHOOCHOBHEIC MPEICIIbHBIC KApOOHOBKIC
21
KHCJIOTBI: MypaBbUHAs U YKCYCHas 06.02.2024




22

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

13.02.2024

23

CTeapI/IHOBaSI H OJICMHOBAas KHCJIOTHhI, KaK
NpeaACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

20.02.2024

24

Mpb1a KaK COJIU BBICIIAX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIEE ACHCTBHIE

27.02.2024

25

CrnoxHble 3(UphI KaK IPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX

a¢upoB

05.03.2024

26

XKupsl: ruapon3, IPUMEHEHHE,
OuosIornveckKas poJib KUPOB

12.03.2024

27

VYTIIeBOIBI: COCTAB, KIacCU(UKAITHS.
Baxxneiue npeacraBuTenu: rI0Ko03a,
bpykTo3a, caxaposa

19.03.2024

28

Kpaxmai u neirono3a Kak IpupoHbie
MOJTUMEPHI

02.04.2024

29

KonTponbhas pabora no pazzaeny
«Kucmopoacoaeprxaiine opraHHIecKue
COCTMHEHUS

09.04.2024

30

AMMHBI: METHJIAMHAH U aHWJINH

16.04.2024

31

AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE
OpraHUYECKHE COSUHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumbt

23.04.2024

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

07.05.2024

33

OCHOBHBIE TTOHSITUS XUMHUHU




BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ

14.05.2024

OcHOBHBIE METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 91.05.2024
IInactmaccsl, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
e Tema ypoxa Konrpoabusie | IlpakTnyeckue Aara tposbie
n/n Bceero U3Y4YeHH S o0pa3zoBaTejibHbIE
padoTbI padoThI
pecypchbl

1 XUMUYECKUH AJICMEHT. ATOM. 1 bubmuorexa [IOK
DneKTpoHHAs KOHPUTYpAIUs aTOMOB 04.09.2023 | https://m.edsoo.ru/7f41837c
[Iepuonuueckuii 3aKOH U
[lepuonnueckas cuctreMa XMUMHUYECKUX

2 snemenToB JI. 1. Menpeneena, ux 1 Enbmiorexa HOK

. . 11.09.2023 | https://m.edsoo.ru/7f41837c

CBSI3b C COBPEMEHHOM Teopuei
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX

3 COCMHEHUH TI0 TPYIIIaM U TIEPHOJIAM. 1 bu6nmoreka [IOK
3HavYeHHNE MEPUOTUIECKOTO 3aKOHA U 18.09.2023 | https://m.edsoo.ru/7f41837c
CHUCTEMbI XUMHUUYECKUX d1eMeHTOB [. 1.
MenieneeBa B pa3BUTUU HAYKU
CtpoeHue BeliecTBa. XUMUYECKast

4 CBs3b, €€ BHUJIBI, MCXaHU3MBI 1 bu6mmoreka [IOK
00pa3oBaHusi KOBAJIEHTHOM CBSI3H. 25.09.2023 | https://m.edsoo.ru/7f41837¢c
Bonoponnas cBs3b
BanenTtHOCTS.

5 DIIEKTPOOTpULIATENBHOCT. CTENEHb 1 bu6nmoreka [IOK
okucieHus. BemecTBa MoOIeKyIsIpHOTO 02.10.2023 | https://m.edsoo.ru/7f41837c
Y HEMOJIEKYJISIPHOTO CTPOEHUS

6 [TonsiTHE O THUCTIEPCHBIX CHCTEMAX. 1 bu6mmoreka [JOK
VicTuHHBIE ¥ KOJIJIOMIHBIE PACTBOPHI. 09.10.2023 | https://m.edsoo.ru/7f41837c
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MaccoBas J0JIs1 BEIICCTBA B paCTBOPEC

Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUN.

but6mmoreka [IOK

7
I'enetnueckas cBsA3b HEOPraHUYECKUX 16.10.2023 | https://m.edsoo.ru/7f41837c
BEIIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukarms XuMU4IeCKuX peakiuit
B HEOPTaHUYECKOW U OPraHUYECKON

8 XUMUU. 3aKOH COXPAHEHUSI MaCChl bubnuorexa [JOK
BEILIECTB; 3aKOH COXPAaHEHUS U 23.10.2023 | https://m.edsoo.ru/7f41837c
MpEeBpalIeHHs SHEPTUU TPU
XUMHUYECKHUX PeaKIHsIX

9 Ckopoctb peakiuu. O0paTuMele bu6muoreka [IOK
peakuuu. XMMHYECKOE PABHOBECUE 13.11.2023 | https://m.edsoo.ru/7f41837¢c
[Ipaktuyeckas pabora Ne 1. «BnusiHue Bu6 1OK

10 a3JMYHBIX (DAKTOPOB HA CKOPOCTh rrosmorela
P fb P P 20.11.2023 | https://m.edso0.ru/7f41837¢c
XUMHUYECKON PEaKITHI)
DNEKTPOIUTHYECKAS TUCCOLIAAITHSI.
[TonsiTvie 0 BOJOPOAHOM TMOKa3aTee Eus 1OK

noIMoTeKa

11 H) pactBopa. Peakiiun nonsoro
(PH) pactrop B 27.11.2023 | hitps://m.eds00.1u/7f41837¢
obmena. ['uaponu3 opraHuyecKux u
HEOPTaHWYECKHUX BEIIECTB
OKUCTUTENbHO-BOCCTAHOBUTEIILHBIC Bu6 10K

noIMoTeKa

12 eakuuu. [lonsitue 06 anekrponuze
peaidt Tpv 04.12.2023 | https://m.edsoo.ru/7f41837c
pacIuUIaBOB U PacTBOPOB coJiel

13 KonTponbaast pabora o pazueny bu6mmoreka [IOK
«Teopernyeckue OCHOBBI XUMHU» 11.12.2023 | https://m.edsoo.ru/7f41837c

14 MerTaibl, UX MOJ0XKESHUE B Bbu6moreka [JOK
[leproanueckoi cucTteMe XuMUYECKHUX 18.12.2023 | https://m.edsoo.ru/7f41837c
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snemenToB J. . Menaeneesa u
0COOEHHOCTHU CTPOCHHS aTOMOB.
OO6mue dpuznyeckue CBOMCTBa
METAJJIOB

CIuraBel METaJJIOB.

but6mmoreka [IOK

15 2 i i
FICKTPOXUMITACCIHMN PAR HATIPAXCHIH 25.12.2023 | https://m.edsoo.ru/7f41837¢c
METAJIJIOB
XuUMHUYECKHE CBOMCTBA BAKHEHIIINX
16 METAJIOB (HATPUA, KaJuii, KambIui bubmmorera [IOK
. p . ’ HH, . 15.01.2024 | https://m.edso00.ru/7f41837¢c
MarHui, aJJIOMUHUAN) U UX COSIUHEHUIN

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU 1 bu6mmoreka [JOK
UX COEINHEHUN 22.01.2024 | https://m.edsoo.ru/7f41837c

18 XUMHYECKHE CBOMCTBA ITUHKA, XKele3a but6mmoreka [IOK
U UX COSTUHECHUU 29.01.2024 | https://m.edsoo.ru/7f41837c
[IpakTueckas padora Ne 2. "Pemenue

19 AKCIICPUMEHTAJIBHBIX 33124 I10 TEME bubmmorexa [IOK

P " A 05.02.2024 | https://m.edsoo.ru/7f41837c
«Metambi»
Hemeramipl, uX 1Mojg0KeHHUE B

20 [leproauyeckoil cucteMe XMMUYECKUX bu6mmoreka [IOK
anemenToB JI. 1. Menneneena u 12.02.2024 | https://m.edsoo.ru/7f41837c
0COOEHHOCTHU CTPOEHHSI aTOMOB
®dusnueckue CBOMNCTBAa HEMETAJIOB.

21 ANoTponusl HEMETaJUIOB (Ha pUMepe bu6nmoreka [IOK
KHCII0po/ia, cepsl, hochopa u 19.02.2024 | https://m.edsoo.ru/7f41837c
yriiepo/ia)

29 XUMHYECKHE CBOMCTBA TAJIOTEHOB, but6mmoreka [IOK
CepBI U UX COCTMHCHUI 26.02.2024 | https://m.edsoo.ru/7f41837c

23 XuMHIUYECKHe CBOMCTBA a30Ta, pocodpa bubmmorexa [IOK
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1A UX COENUHEHUN 04.03.2024 | https://m.edsoo.ru/7f41837c

24 XUMHUYECKHUE CBOMCTBA yIiIepoaa, bu6mmoreka [IOK
KPEMHHUSI U UX COCAMHEHUI 11.03.2024 | https://m.edsoo.ru/7f41837c

25 [IpuMeHeHre Ba)KHEHUIINX HEMETAIIOB bu6muoreka [IOK
U UX COECTUHEHUN 18.03.2024 | https://m.edso0.ru/7f41837c
O0600611eH1Ee 1 cCUCTeMAaTU3alus 3HAHUN

26 o teme «Hemeramisny. Beraucnenus bubmuorexa [JOK
110 YPAaBHEHUSIM XMMHUYECKHUX PEaKIHH 01.04.2024 | https://m.edsoo.ru/7f41837c
U TEPMOXHUMUYECKUE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemenue

27 IKCIIEPUMEHTAIILHBIX 337124 10 TEME bubmmorexa LIOK

08.04.2024 | https://m.edsoo.ru/7f41837¢
"Hemeramibt"»

28 KonTponbhas pabota no temam bu6mmoreka [JOK
«Metamne» 1 «HemeTaabi»y 15.04.2024 | https://m.edsoo.ru/7f41837c
Heopranwueckue u opraHndeckue

29 kucaotel. Heopranuueckue u bubmmorexa [IOK

22.04.2024 | https://m.edsoo.ru/7f41837c
OpraHHYeCcKHe OCHOBAHUS
AmboTepHbIe HEOpraHU4eCcKHe U

30 OpraHUYECKHE COSTUHEHUSI. bu6nmoreka [IOK
I'enetnueckas cBA3b HEOPraHUYECKUX U 06.05.2024 | https://m.edsoo.ru/7f41837c
OpPraHNYECKHX BEIECTB
Ponpb xumun B obecrieueHun

31 3KOJIOTUYECKOU, YHEPreTUYECKON U bu6nmoreka [IOK
MUIIEBON 0€30MMaCHOCTH, Pa3BUTUHI 06.05.2024 | https://m.edsoo.ru/7f41837c
MEIUIHBI
[IpencraBnenus: 06 0OMIMX HAYYHBIX

32 H}’I))I/IHHI/IHaX l'IpOMbIIJ_IJ'IeHHOFqu bubmmorexa LOK

13.05.2024 | https://m.edsoo.ru/7f41837c

MMOJIy4CHUA BaKHEHIITIX BCUICCTB
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YenoBek B MHPE BEIIECTB U

13 1 bub6mmoreka [IOK
MaTepHaioB 13.05.2024 | https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
34 XHMMILS 1 3710pOBEE HENO0BeKa L 20.05.2024 | https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



