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HOACHUTEJIBHASA 3AIIMCKA

[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
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qenepanny, peANU3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MNPOrpamMMbl, U
OCHOBHBIX TONIOKeHUH «CTpaTerun pa3BuUTUsL BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuoa a0 2025 roma» (Pacmopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oOmielt crpareruy 00y4deHus, BOCIUTAHUS M Pa3BUTHUS O0YUYaAIOIIUXCS CPEICTBAMU
yueOHoro npeamera «XuMus» mis 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIA
koHuenTyanbHeie nonoxeHuss ®I'OC COO o B3anMoO0OYCIOBIEHHOCTH LEJEH,
CollepKaHMsl, pPe3yJNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIIIyCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHMU3alllM, SIBJISICTCS HEOThEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro O00pa3oBaHUs. OTU ILEHHOCTU KAaCaroTCs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBIO M TOpuUpogHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
00yyYaromuxcsi Ha YPOBHE CPEIHET0 OO0IIEero oOpa3oBaHUsl CPeACTBaAMU Y4eOHOTO
npenMera «XuUMUS», COJAEpPKAHHUE M TOCTPOCHHE KOTOPOro OMpenesieHbl B
nporpaMMme MO0 XUMUU € Y4€TOM cChenuUKd HAyKW XUMUHU, €€ 3HAaYeHUs B
NO3HAHUM TIPUPOABI U B MaTEpUaIbHOM KHU3HU OOIIECTBA, a TakXke C Y4ETOM
o0UmMX wened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBbI cpefHero odmiero oopazoBanus B Poccuiickoit denepanuu.

XUMUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poJib B
COBPEMEHHOW IHUBWIM3AIIMHU, B CO3JaHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYpPHI.
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 OKPYKAKOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKH3HU KaXJIoro ujeHa oOmiecTtBa. CoBpeMeHHas XUMHUS KaK Hayka
co3ujJaTeNbHasl, KaK Hayka BBICOKMX TEXHOJIOTUW HalpaBlieHA Ha pelIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpasoBaHus cojaepxkanue npeamera «Xumusi» (10—11 knaccel, 0a30BbIi YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUSI B JKU3Hb COLMYMa, MPOJOJDKCHUS
0o0pa3zoBaHUs B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KYypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPAHUSI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUN MPU U3YUCHHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CUCTEMHOTO TIOIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia ©u 00yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBAIOTCSI HAa YPOBHE KJIACCUYECKOM TEOpPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NpENCTaBICeHUd O CTpoeHM:u BemiecTB. CBemeHUs 00 H3y4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OHOJOrMYECKU
aKTUBHBIX COeIMHEHWH. B Kypce opraHmueckoil XUMHHU TMOJy4arOT pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUUYECKON CBSI3U, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tonx HOBBIM yrjaoM 3peHHsi B TMpeaMere «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCd HW3YYEHHBIH Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
TEOpeTUYeCKU MmaTepuan U (HaKTOJOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYyYarONIUMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEPUOUIECKOTO 3aKOHA C OOIIETECOPETUIECKUX M METOJIOJIOTHYECKUX TO3HUIUH,



IyO)Ke TIOHSATh HUCTOPUYCCKOE M3MEHEHHE (YHKIMA OSTOr0 3aKoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAKXKE O XMMHUUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEeMEHTaMH  COJIEP>KaHUs, WMEIOIIMMH KYyJIbTYPOJOTHYECKUN W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XWUMHUU C
JIPYTUMHU HAyKaMH, PAcKphIBAIOT €€ pOjb B TO3HABATEIBHOM M TPAKTUYECKOU
JEATENBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXXEHHUS K IPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUCHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMUMBIX
npo0OyieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH WHGOPMAIUIO U
OpUMEHSATh €€ Il TONMOJHEHUS 3HAHWM, pEIIeHUs WHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npenMera «XUMUS» ~ JTaHHOTO  YPOBHS  M3yYCHHS  OPHUEHTHPOBAHO  Ha
dbopMupoBaHUE y OOYUYAIOMIUXCS MHPOBO33PCHUYECKON OCHOBBI JIJISI TTOHMMAHUS
dunocopckux uaeH, TakuX KaK: MaTEepHAIbHOE €IUHCTBO HEOPTraHUYECKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTpOEHHEM, ITI03HABAEMOCTh TMPHUPOJHBIX SBICHUNW MYyTEM OJKCIIEPUMEHTA U
pelICHHUs] TMPOTHBOPEYMH MEXKIYy HOBBIMH (aKTaMH H  TCOPETUUCCKUMH
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpo0seM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbSI, CO3/JaHUSI HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B rmnmane pemeHus 3aa4  BOCIIUTAHHS, Pa3BUTHUS U COIMATH3AIUH
oOy4Jaromuxcss MPUHATbIE MNPOrpaMMOM IO XHMMHUU TOJXOJbl K OINpPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3NUYHBIX BHJIOB JIEATENILHOCTU: pEUIEHUs MpoOsieM, MOWCKa, aHalu3a Hu
00paboTku nHMOpPMAILIMK, HEOOXOIUMBIX ISl IPUOOPETCHUS OIbITA MPAKTUICCKON
¥ HCCIIENOBATEIbCKOW ACSITEIBHOCTH, 3aHUMAIONIECH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHET0 O0IIero oOpa3oBaHus, MPH OMPEAETICHUN
CONlep KaTeIbHON XapaKTePUCTUKH TMeJied HW3Y4YeHHS TMpeaMeTa HarpaBiICHHEM
MIEPBOCTETICHHON 3HAYMMOCTH TPAJAUIMOHHO MPU3HAETCS (HOPMHPOBAHHWE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JIESITETbHOCTA YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
TIpeIMETa SIBJISICTCS BIIOJHE OMPaBIaHHbIM.



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 KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOEHHWE WU MOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

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

e pa3BUTHE YMEHHUI U CIIOCOOOB ACATEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTumMm, conmepkareiibHasi XapaKTepUCTUKA LeJIed U 3a1a4 U3yYeHUs
npeaMeTa B IporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH NPHOPUTETAMHU B CUCTEME CpPEJIHEro 001iero oopazoBanusi. CeroaHs B
OpenojaBaHuu  XUMUU B Oodblied  CcTeneHW OTHaéTrcsl  MPEeArovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJIepXKaHusi OOy4YeHHUs, OpPHEHTUPOBAHHOW Ha
MOJICOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3aliuy, BIAACIONIEro He
HAOOpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMHU aKTUBHOTO MOJYYEHUS 3HAHUU U MPUMEHEHUS UX B PEabHOU KU3HU
JUISL PELLIEHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1IpU U3yYEHHHM IMpeaMeTa «XHUMHS» JOMUHHUPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

aganTamys 0oO0y4arolMXcsl K YCJIOBHUSM JIMHAMHUYHO Pa3BHBAIOLIETOCS MHUPA,
dbopMUpOBaHUE  HWHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs Pa3UYHbIX BHUJIOB
JESITeNFHOCTU: PEUICHHs Mpo0yieM, MOUCKa, aHajan3a U o0padoTku uH(popManuy,
HEOOXOIUMBIX [ TPUOOpPETEHHUs] ONbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TIO3HAHUM XUMHUH, a TaKXKe JUIA OLEHKH C [O3UIUI
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIHMSHUS BEHIECTB U XUMHUYECKHUX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHUE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIONH30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HANIPABJICHHOCTH XHWMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PAlMOHAIBHOT'O MPUPOIONOIb30BaHUS, MOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIlUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B yyeObHoM mnane cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUsH)
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero obmiero odpazoBaHusi, cocraBisieT 68 wacos: B 10 kimacce — 34 ygaca (1
yac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezielno).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHn4YeCcKOM XMMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSAX — OAUHAPHBIE U KPaTHBIE CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBPAllCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYeCKHUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyTIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE TMPEACTaBUTENN aJKaHOB: (PU3MYECKHME W XHUMUYECKHE CBOMCTBA
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUHN PSAd. DTUJIIEH U IPONMIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy THUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA H
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEUIINNA TpPECTaBUTENh AJIKUHOB: COCTaB, CTpOeHHE, (U3UYECKHE U
XUMHYECKHUE CBOWCTBA (peakUuu TUAPUPOBAHUSA, TajJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYYeHue u npumeHerue. TOKCUYHOCTH



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

[IpuponHble MCTOYHUKK YTIEBOAOPOAOB. IIpupoaHbli ra3 W MOMYyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHMS BELIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOr€HOIPOU3BOAHBIX, ITPOBEICHUE NPAKTUYECKON PaOOTHI: MOJYYEHUE ITHIICHA
Y U3y4E€HUE €0 CBOMCTB.

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).

Kucsopoaconep:kamue oprannyeckue coeMHeHUs

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBUE METaHOIa U 3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  [JIMIEPUH: CTPOCHHUE,
¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aUMOJACHCTBHE CO UICIIOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha

opraHusM 4enoeka. [[puMeHenne rimmuepruHa U STUIEHTITUKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anpnerunpl U Kemowuwvl. DopManpaeruj, auneTAIbAETUI: CTPOCHHE,
dbusznueckne U XMMUYECKHE CBOMCTBA (pEaKIMHM OKWCJICHUS U BOCCTAaHOBJICHWS,
KauECTBEHHBIE PEAKIMH), I0TYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHUE, (PU3MYecKne U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Uil Kiacca KUCIOT, Peakius 3TepupuKalum), MoJIy4eHe u IpUMEHEHHUE.
CreapuHoBasi M OJIEMHOBAasg KHUCIOTHI KaK MPEICTABUTEIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BHICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK NPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [maponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



YrimeBoael: cocraB, KjlacCHpUKANMs ~ yriieBojoB  (MOHO-, JH- U
nonucaxapubl). ['oko3a — MpocTeimii MOHOCaXapu: OCOOCHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MUECKME W XUMHUYECKHE CBOWCTBAa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ouonornyeckas posib. @orocunre3. GpykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
EUTI0NI03bl.  Du3uueckue W XUMHYECKHE CBOMCTBA Kpaxmania (THAPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpOBE/ICHNWEe, HAOJIOJICHHE W OMHCAHHWE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3a1aun.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH MO0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonoruueckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCHepUMEHTAIbHBIE METObl M3YYEeHMsI BEIIECTB W HUX MpEBpaIleHH:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JeHATYypalusi OEIKOB MPU
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHH S

OCHOBHBIE MOHATHUS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3AIHU, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISIPHBIX COCIMHCHHA —
TIOJTUMEPHU3AIIHS] ¥ TIOJTMKOHICHCAITHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

Me:xnpeaMeTHble CBSI3H.



Peanu3zanust MeXnpeIMeTHbIX CBSI3€l MPU U3YYEHUH OPraHUYeCKON XMMUU B
10 kyacce OCYUIIECTBIIIETCS YEpe3 MHCIIOIb30BaHHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHWA, TaK W NOHATHM, SBJISIOIIUXCS CUCTEMHBIMHU I OTAEIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(UKalMs, MepUOJUIHOCTb, HAOIIO/ICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

®uzuka: wMmaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEILIECTBO, TeN0, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MYECKNE BETUUNHBI U €IMHULIBI X U3MEPEHMUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEUIECTB B OpraHHU3ME,
doTtocuHTE3, OMOJOTMYECKH AaKTHUBHbIE BellecTBa (OENKH, YIIEBOIbI, MKHUPBI,
dbepMeHTHI).

['eorpa¢usi: MuHepalbl, TOPHbIE MOPOJIbI, IOJIE3HbIE UCKOMAaEMbIE, TOILIMBO,
pPECYPCBL.

TexHonorusi: MNHILEBBIE MNPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHTAaHMUS,
MOIOILIME CPEACTBA, JIEKAPCTBEHHbIE U KOCMETHUECKHUE Mpenaparbl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUus] JIEKTPOHOB IO OpOUTAISIM B aToMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYypaIlHs aTOMOB.

[Tepnonnueckuit 3akoH u Ilepruonnyeckas cucremMa XUMUUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOMCTB XHMHYECKHUX DIJIEMEHTOB U
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XuMHYECKass CBSI3b. BuAbl XUMUYECKOW CBSI3H
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJspHAas, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

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

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

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumuyeckoro paHosecus. [Ipunuun Jle- [laTenbe.

DnekTponuThueckas guccounanus. CuiabHbIe U caa0bie daekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBay, U3ydeHUE MOJIeNed KPUCTAUIMUECKUX PEHIETOK, HAOJIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJOPOJIa B MNPUCYTCTBUM KAaTAIM3AaTOPa, ONPEAECIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TIIOMOIIBI0 YHHUBEPCAIBHOIO WMHJIUKATOpPA, pEaKkIWd HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI, PACUYETHI C HCIOJIB30BAHUEM IIOHATHS «MAacCOBas
JIOJIS BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3NuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCIIOPOJIa, cephl, pocdopa u yrieposaa).

XUMHUYECKHE CBOWCTBA BAXKHEUIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B Ilepuogmyeckoil cucreMe XMMHYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
atoMoB MetasuioB. OOmme ¢gusznyeckue cBorcTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEUIIUX METAJJIOB (HATPUM, KU, KaJIbIUH,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

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

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl U CIUIaBbl», 0Opa3llOB HEMETAJIOB, PEIEHUE
AKCIEPUMEHTAJIbHBIX 3a/Ja4, HaOJIOJEHHE M ONUCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérer maccel BemecTBa win 00BEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, IHEPTreTUUeCKON W MUIIEeBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJIEHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BELIECTB M MaTEPUANIOB: BAXHEUIIHWE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 30POBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpermapaToB, MpaBuia OE30MacCHOTO WCIIOIB30BAHUS MPEMapaToB OBITOBON XUMUU
B MOBCEHEBHOM KU3HH.

Me:KnpeaMeTHbIE CBS3H.

Peanuzammsi  MeXnpeaMeTHBIX  CBs3ed TpU  U3ydyeHUHM  oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyILIECTBISETCS YE€pe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSITUM, TaK W TIOHSATUM, SBIISIFOUIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
AKCIIEPUMEHT, MOJIEIUPOBAHNE, U3MEPEHUE, SBJICHHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaAHOAKTUBHOCTH, MOJIEKYJIa, DHEPTeTUYECKH YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, 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  MPOMBIIUICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HaydHo-MeToauueckol OCHOBOWM s
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1€ATETbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHUS MpenMera «XUMHUS» Ha YPOBHE CPEAHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

I[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU IIEHHOCTHO-CMBICIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CHUCTEME XUMHYECKOT'0 00pa30BaHUS;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh
1EIU U CTPOUTDH )KU3HECHHBIEC TLJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeamera «XHUMHS» JIOCTUTalOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEACHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEeIbHOCTH
0o0y4JarommMxcs Mo peaju3aiyy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEM,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATEILHOCTH TPU CO3JIaHHH
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JIPYTUX MMPU aHAITM3E PA3TUYHBIX BUJOB YUYSOHOU JIEATCILHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

IIEHHOCTHOT'O OTHONICHHSI K WCTOPUYECKOMY ¥ HAyYHOMY HACJEIUI0
OTE€UYCCTBEHHOM XUMUM;

YBOXCHHUS K TIPOIIECCY TBOpYECTBA B 00JACTH TEOPHH W TMPAKTHYECKOTO
NPUMEHEHUS! XUMUM, OCO3HAHUS TOTO, YTO JIOCTHXKEHMS] HayKH €CTh Pe3yJbTaT
JUINTENTLHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOT'O TPY/la YU4EHBIX U MMPAKTHKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUM 3THX
MIOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUS IEHHOCTEH 370poBOro U Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY U
TICUXHYECKOMY 3/I0POBBIO;

coOroieHUsT TMpaBwil 0e30MacHOro OOpallleHHs C BeleCTBaMU B  OBITY,
MOBCETHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHIYAIPHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUSX, YIPOKAIOIINUX 3T0POBBIO M KU3HU JIFO/ICH;

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

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeOBATEIbCKON
NESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NeSITeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCIICHUHU TMPAKTUYCCKUX 3a]1a4d
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);



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

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00ATBHOIO XapakTepa SKOJIOTMYECKHX MpoOaeM, BIUSHUSA
AKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE PUPOAHON U COLIMAIIBHON CPEibl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHs NPOrHO3MPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENIbHOM, KOMMYHHKAaTUBHOW M COLMATbHOU
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

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

NOHMMaHUs chneuu(puK XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO3/7IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEHICHUH TI00aIbHBIX TIPOOIIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUILEBON H
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECTICUCHUH YCIOBUUI
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOJIb30BaTh



NoJTydyaeMble 3HAHUSI JIJISl aHAIKM3a U OOBSICHEHUS SIBJIEHUN OKPYXKAIOLIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS JielaTh 000CHOBAHHBIE 3aKIFOUCHHS HA
OCHOBE HAyuyHbIX (AKTOB U HUMEIOLUIUXCA JaHHBIX C IeJbl0 MOJIy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCIOJb30BaTh XHUMHUYECKUE 3HAHMS IS
pelieHus npobJieM B peabHbIX )KU3HEHHBIX CUTYalIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMoO0Opa30BaHUI0, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K 0OCOOEHHOCTAM TpyJa B pazlUYHbBIX cepax mpodeccrHoHaIbLHON
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHET0 00LIero 00pa30BaHMsl BKIIOYAIOT:

3HAYUMBbIE  JUIS dbopmMupoBaHus MHPOBO33PEHUS OO0 y4JaroIIMXcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIE MOHSTHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPIus, SBIICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIe NEeUCTBUS (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeunBarOIINe dhopmMupoBaHue (G yHKITMOHATBHOMN
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEUCTBUSI B MIO3HABATEILHOU M COIMATIBHOM MIPaKTHKE.

MeranpenMeTHbie pe3yiabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30Bble JJOruYecKue aeMcTBusi:

CaMOCTOSITeTbHO  (OpMynIMpoOBaTh U aKTyaIM3UpPOBaTH  MPoOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmnpeAeiaTh IEeNH JCITEILHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUHW 3HAHUU MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEpHbIE MPU3HAKU MOHATHM M YCTaHABJIMBAaTh MX B3aWMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUS U KPHUTEPUU [JI KIacCU(PUKAIMKA BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIAYKTUBHbBIE, JENYKTHUBHbBIC, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHSATH B MPOLIECCE TTO3HAHUS, UCIIOJIb3YEMbIE B XUMHUHM CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPA30BBHIBATH MOJICTHHBIC MPECTABICHUS — XUMHYCCKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — TMpU PEUIeHUH YYEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICNIbHBIE MIPE/ICTABIICHUS ISl BBISIBICHUS XapaKTePHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJIETh OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
MO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbBIX CYKJICHUN;

BJAJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOIO IUJIAHUPOBAHMS U  IPOBEACHHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUS HAOMIOAATh 32 XOA0M
npolecca, CaMOCTOATENbHO MPOrHO3MPOBATH €ro pe3yibTar, (HopMyaupoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTh OMBIT YYEHUYECKOM HCCIEeIOBATEIbCKOM W MPOEKTHOU
NESITENbHOCTH, TMPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOJI0B MTO3HAHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGoOpManuu (HAydHO-
NOMyJIsipHasl JUTEpATypa XHUMHYECKOrO COJAEpXaHUs, CIPABOYHbIE MOCOOMS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEYHUBOCTS;



(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 W PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMUYECKON uH(pOpMalMeil: TpUMEHSATh MeXIpeAMeTHble ((dusudyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCTIONIb30BaTh W MPeoOpa30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAae€MOM TeMbI B XOJE JHUajora u/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIIAaTh C TMPE3CHTAIMEH pe3ylbTaTOB IM03HABATENLHON MIEATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO HCCIEAOBAaHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHA MHCHHSIMU.

OgyajieHre YHUBEPCAJIbHBIMH PeryJsiTUBHBIMH I€CTBUSIMU:

CaMOCTOSITETILHO TUTAHUPOBATh M OCYIIECTBIISATH CBOKO ITO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOTHEHWN YYEOHBIX U HCCIIEIOBATEIbCKUX 3a7a4, BHIOMpaTh HamOomee
3¢ dexTuBHBIN croco0 HMX peneHuss ¢ Y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
Y CaMOOIICHKH.

NPEJAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckas XUMHS)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TIO3HAHUU SIBJICHUU



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM JJI pElIeHUsS] 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, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHAas
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHUCJIOPOA U a30TCOJAEPKAIHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BaXKHEWIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHSITHS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
GopMy1 OpraHMYECKMX BEIIECTB W YpPAaBHEHUH XUMHYECKHUX pEaKIui,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUID K OINPEIEIEHHOMY
KJIacCy/Tpynne COoeAuHEHU (yriaeBOAOPONbI, KHUCIOPOJ U a30TCOAEpIKaIIne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, AalleTUJIEH,
STWICHIJIUKONb, TAUIEpUH, (eHon, (Gopmaibaerus, ameraiblerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO32a, Kpaxmal, HeI0103a, TIUIIH);

c(OpMHPOBAHHOCTh YMEHHS OIpPEACNATh BHUAbBl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOKCHHUS TCOPUU CTPOCHHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepH30BaTh  COCTaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnbOyraauen-1,3, OeH30J, METaHO], STAHOJ, STHJICHIJIHUKOIIb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCIIOJIb30BaHUEM 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, KOTWYECTBA HMCXOIHOTO BEIISCTBA WJIM IMPOIYKTA
peakiuu IO W3BECTHBIM 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 W3YYCHUH BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCTIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHUS JJIs TPUHATUS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIATh MpaBuia MOJIb30BAHUS XUMUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMIOJHATh XHUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBUHM C TMpaBWJIaMU TEXHUKA OE€30MacCHOCTH TpU OOpalieHuu C
BEIIECTBAMH W J1A0OPaTOPHBIM OOOPYIOBAaHHWEM, TPEACTABIATh PE3yJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (OopMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAITNIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmaiuu, IHTepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOAHON Cpeibl, 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 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHETMBIX W CIA0OBUIANIMX OOYy4aIONUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSA» OTPAXKAKOT:

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 MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUN 3JIEMEHT, aToMm, H3orom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKAs CBS3b
(KOBaJICHTHAsl, MOHHAsI, METAJUIMYECKAsi, BOJIOPOAHAS), KPUCTAIINUECKAs PEIIETKaA,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakiMi, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUSA W MPEBPAIlCHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YETIOBEKa,;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSA3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTh, HETAIIEHAS! U3BECTh, MIUTHEBAS COJIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX IEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, MOHHAs, METaJNINYECKas, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BEIllecTBa (aTOMHas, MOJIEKYJsipHasi,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHUU yCTaHaBIINBAaTh MPUHAIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEIMHEHUI (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbI, OKCHJIbl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICH MEPUOANYECKOr0 3aKoHa Jl.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapakTepu3OBaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKMX JJIeMeHTOB |—4 mepuonoB Ilepuonuueckon CHCTEMBI
XxuMH4Yeckux d3jemeHToB JI. M. MeHpaeneeBa, MCHOAb3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnoanueckon cucreMsl XUMUYECKHAX daeMeHToB /. M.
Mengeneena;

c(hOpMUPOBAHHOCTb YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATh XMUMHYECKHUE PEAKIUU IO
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS SJIEMEHTOB, 0OpPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YpPaBHEHHUS DPEAKUUUA pPa3THUHBIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCIJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 1O KOHUA;



c(hOpMUPOBAHHOCTb yYMEHUW TIPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

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

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

c(hOpMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE IPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCICHHUS C WCIOIH30BAHHEM
MOHSTUSA «MaccoBasi J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHUYECKUX PEaKIHIX, MACChl BEIleCTBa WU 00bEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIIECTB, TEIUIOBOrO A(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NoCyZ0M W JabopaTOPHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE Pa3IMYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOWU PEaAKIIUH,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PEaklMH Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH TPU OOpaIllEHUH C BEIIeCTBAMH U JaOOPaTOPHBIM 000PY/IOBAHHUEM,
NPEJICTaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpaBHEHHUM COOTBETCTBYIONIUMX peaKUUid U (HOPMYIHPOBATH BHIBOABI Ha OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKPYXKAOUIEH MPUPOAHON Cpelbl, 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;

JUTsT OOYYarOIINXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cUcTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

HaunmeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acos

DJIeKTpOHHBIe (HM(pPpOBHIE)

Ne n/m Konrpoabusie | IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTbI padoTbI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[IpeameT opraHu4eCKON XUMHUH. https://academy-

1.1 Teopust CTpOeHUST OpraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenquuenuit A. M. bytiepoBa Sele-4e24-ac02-efb16fad49f6a
Hroro mo pazneny 3
Paspnen 2. YrieBonopoasl

[IpenenpHBIC YTIIEBOIOPOIBI — https://academy-

2.1 bl yt AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATaret ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHbie yrieBoaopoibl: https://academy-

2.2 pel yr AOPOAEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJTKCHPL, ATTKATIMEHET, AJTHHET 4158-4bd1-ae98-18dclcfh9399

https://academy-

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

d5b4-491d-aded-c3ddal9feef4
IT
24 PUPOZIHBIS HETORHHIAL 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJIOPOJIOB U MX TepepadboTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUs
https://academy-
3.1 Crnuptsl. deHon 3 0 0 DS.FACatemY

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anpaeruapl. KapOOHOBBIE KHCIIOTHI.

7440-4b6f-bf84-c04fad 71694f
https://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
CrroxHbie Shupe! 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 VYrineBosl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13

Pasnen 4. A3orconepxaiiue opranudeckue coeJHHEeHUs1

https://academy-

4.1 AMUHBL. AMUHOKHUCIIOTBL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Htoro no pazneny 3
Pa3znen 5. BoicokoMosIeKyJ/JIApHBbIE COeIMHEHUS
5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KVIACC

KoauuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnyeckas cucteMa XMMHUUECKUX 3 0 0 https://lesson.edu.ru/04/10
aneMeHToB [l. 1. Menneneera
1.2 XUMUYECKUE PeaKIHH 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 POCHIE BELECTRA. AHOT00bpaste 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Htoro mo pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranuueckasi Xumust
21 MeTamsl 6 0 https://lesson.edu.ru/04/10
2.2 Hewmerannsl 9 1 https://lesson.edu.ru/04/10
2.3 (B3D HEOPIAHIHECKIIX i OPraHIHeCKiX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XuUMHS ¥ )KU3HB 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero HU3y4eHusi | 00pa3oBaTeJbHbIC PeCypPChl
padoTbI padoTbI
IIpenmeT opraHM4ecKoOi XUMHH, https://academy-

1 €€ BOBHUKHOBEHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OpraHUYECKUuX https://academy-

2 coequHenuit A. M. bytnepoga, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€& OCHOBHBIE II0JIOKECHUS ab0e-4c59-9dcf-20517ae4b52e
IIpencraBnenue o
KJ1acCU(UKALUK OPTAHUYECKUX
Bemects. HomenknaTypa hitps://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemaTeckas) u e1a9-410f-b8be-bAch589aead1
TpPUBHAIIbHBIE Ha3BaHUS
OpraHNYECKHX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE https://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIITH PAlt ec23-473¢-b3d7-ed82fcaddd02
MeraH u 3TaH — npocTenmne https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTCIIH AIKATOB ec23-473¢-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE hitps://academy -

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBoncTBa 4158-4bd1-ae98-18dc1cfh9399

7 THICH i IPOIHICH — 1 0 0 https://lesson.edu.ru/04/10

IIPOCTEUIINE TPEACTABUTEIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTueckas padora Ne 1.

https://academy-

YTJICBOAOPOAOB: HpHpOI[HLIﬁ ra3s

8 «ITomyyeHue aTuiieHa U content.apkpro.ru/lesson/53cd2379-
M3yYEHHE €ETO CBOMCTB) 2345-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byranuen-1,3 u

0 -1,3. I1

9 MeTibyTaer OTyreHue https://lesson.edu.ru/04/10
CHHTCTHYECKOTO KaydyKa
pE3UHBI
AJIKUHBI: COCTaB M 0COOEHHOCTH

10 CTPOCHIA, FOMonomqueCKpr pAL https://lesson.edu.ru/04/10
AneTniieH — npocTermui
npeaACTaBUTCIIb AJIKWHOB
Brrancnenus mo ypaBHEHUIO https://academy-

11 . P content.apkpro.ru/lesson/7dada027-
RUMITICCROM peaKtit 8448-418f-b416-fbaledd4ab6d
ApeHbI: 6EH30I1 U TOTYOI hitps://acadenmy-

12 Tp ] Ol content.apkpro.ru/lesson/d86d7d00-

ORCHIHOCTE apeHoB d5b4-491d-aded-c3dda19feef4
I'eneTnueckast cBsI3b

13 YHICBOAOPOOB, https://lesson.edu.ru/04/10
NPUHAIEKANUX K PA3THIHBIM
KJlaccam
IIpupogHble HCTOYHUKH
YIIEBOIOPOIOB: IPUPOIHBIN ra3

14 U MONYyTHBIE He(TSAHBIE Ta3bl, https://lesson.edu.ru/04/10
HEPTh U TIPOJTYKTHI €€
nepepadboTKu
IT

15 PUPOZUHBIC HETOHHII https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U MONYTHbIC HE(TSAHBIE Ia3bl,
He(Thb U MPOJTYKTHI €€
nepepadoTKu

KonrponsHas pabora no

16 https://lesson.edu.ru/04/10
pazzaeny «YTIeBOIOPOIbI
[IpenenbHbIE OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ U OTAHOI. content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBs3b 7440-4b6f-bf84-c04fa471694f
MHOT0aTOMHBIE CITUPTHI: https: //academy-

18 TR content.apkpro.ru/lesson/461aa9c8-
YTHIICHIKOIL 1 HIHICPUH c0ef-4827-a8e5-d12a0bedc826
DeHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 buzHYeCKre U XUMUICCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1

https://academy-
An :

20 PACTHI (I)Oi)MaJILL[erI/II[ 1 content.apkpro.ru/lesson/8664b319-
AUCTATBACTHAL. AUCTOH 0ba3-4945-h076-ch7ae5858b90
OIHOOCHOBHBIE TIPEICIIbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHasA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTrueckas padota Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTED 386d-444a-8de3-7efba8b98cdb
CreapuHoOBas U OJICMHOBAs

23 KHCJIOTBI, KaK MIPEACTaBUTEITN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCJIOT
MpEb11a KaK COJIM BBEICIINX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIEeE TEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxubie 2¢upbl Kak
MTPOU3BOAHBIC KAPOOHOBBIX

https://academy-

25 I content.apkpro.ru/lesson/71ac43f2-
KHEIIOT. & WIPOIHS CHONTIRIX a04-4945-a0eb-1e59cd5f4df
3¢pHUpoB
JKupsl: THIpOIN3, IPUMEHEHUE hitps://academy-

26 5 ppl: TP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOrIICCKas poIlb KHPOB a0d4-4945-a0eb-1e59cd5f4dof
YrieBodsl: COCTaB,
kinaccuukanus. Baxxueimme https://academy-

27 .' content.apkpro.ru/lesson/709ce43a-
TpCACTABUTE]H. TITOKO3a, deb6-4281-963b-01d26212d4d0
bpykTo3a, caxaposa
Kpaxma €JUII0JIO3a Ka

28 PAXMAL I IISILITI0J038 KaK https://lesson.edu.ru/04/10
MPUPOIHBIE TTOJIUMEPBI
Konrtposnbhas pabora o

29 pasaery https://lesson.edu.ru/04/10
«Kucnmopojacoaepxkariue
OpPraHUYECKHE COCTMHEHUS

https://academy-
30 AMWHBI: METWIAMUAH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHUHOKHCIOTHI KaK
am(oTepHbIe OpraHNYECKHe https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHILL, HX DUOMOTHHCCKOC 43d1-4873-ace0-78ecab009628
3gauenue. [lentuabsl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
COCJTMHEHUS 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TIOTHITHA XHMIH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COE€IUHEHNN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

34 . 1 https://lesson.edu.ru/04/10
coeaunenuii. ITmacrmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



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

11 KVIACC

KonunyectBo yacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Konrtpoasbnbie  IIpakTHueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTeIbHbIE
padoTbI padoTbI
pecypchbl

XUMHYECKUH dJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DnexkTpoHHas KOHPUTYpaLUs aTOMOB
Ilepunonnueckuit 3akoH u [lepuonnueckas
cHucTeMa XuMHUUYecKux amemeHnToB JI. 1.

2 . 1 0 0 https://lesson.edu.ru/04/10
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKUX JIEMEHTOB U UX
COCJIMHEHUH 1O TPyMIaM U MEePHOJIaM.

3 byt 3 1 0 0 https://lesson.edu.ru/04/10
3HavYeHNE EPUOJUICCKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX dy1eMeHTOB [[. 1.
MeneneeBa B pa3BUTUU HAYKU
Crpoenue BemiecTBa. XMMHUUYECKasi CBSA3b,

4 €€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b
BaneHTHOCTB. DNEKTPOOTPUIIATENBHOCTD.
Crenenb okucieHus. BemecTa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOECHUSA
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE ¥ KOJUIOUIHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 1015 BEIIECTBA B pacTBOpEC



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

Krnaccudukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
['eneTuyeckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

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

Knaccudukanus XuMu4eckux peakiuii B
HEOPraHUYECKON U OpraHUYECKON
XUMHHA. 3aKOH COXpaHCHUA MAaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBpallICHUA DHCPIUU ITPU XUMHUYICCKUX
peakuusax

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

CxkopocTts peakiuu. O0paTumbie
peakuu. XMMHU4YECKOE paBHOBECUE

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

10

Ipaktuyeckas padora Ne 1. «Biustaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XMUMUYECKON peakium»

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

11

DIEKTPONTUTHICCKASI TUCCOIHALIUSL.
[ousTHE 0 BogopoaHOM mokasateie (PH)
pacTBopa. Peakiuu HOHHOTO OOMEHA.
I'uaposn3 OpraHMYecKux U
HCOPraHNMYCCKHX BCIUICCTB

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

12

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [lonsTue o6 anexTponuze
pacIuIaBoB U pacTBOPOB CoJei

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

13

Kontpoinbnas paboTa mo pasaeny
«Teopernueckre OCHOBbI XUMHUU»

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

14

Mertanibl, UX IMOJIOKEHHUE B
[lepnonnueckoii cucteMe XUMHUYECKUX
anemenToB 1. . Menpneneesa u
0COOEHHOCTH CTpOoeHUs1 aToMoB. O01IHe

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



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

(bI/ISI/I‘ICCKI/Ie CBOMCTBa METAJJIOB

15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUI
Ps HAIIPSKEHUN METaJIOB

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

16

XHWMHUYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIuH,
MarHui, aJlOMUHUN) U UX COETUHEHUN

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

17

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U
UX COCIMHEHHUN

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

18

XWMHYECKUE CBOMCTBA XpOMa, MEJIU U MX
COECIUHEHUN

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

19

[paktuyeckast padota Ne 2. "Permenne
HKCHEPUMEHTAJIBHBIX 3334 110 TeMe
«Meramns»"

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

20

Hemeraibl, ux mojgoxeHue B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB 1. . Meneneena u
0COOCHHOCTH CTPOCHHUSI AaTOMOB

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

21

dusuueckre cBOMCTBAa HEMETAIIOB.
AJToTpOTIHISI HEMETAJUIOB (Ha MpUMeEpe
KHCIIopoJia, cepkl, hocdopa u yrieposa)

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

22

XHUMHUYECKUE CBOMCTBA rajOr€HOB, CEPbI
U UX COEOIUHEHNN

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

23

XUMHUYECKHUE CBOMCTBA a30Ta, (hocodpa u
HUX COeIUHEHUN

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

24

XHUMHYECKUE CBOMCTBA yIiepoa,
KPEMHUS U UX COCIUHCHUM

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

25

[IpuMeHeHre BaXKHEUIIIUX HEMETAIIOB U
HUX COeIUHCHUN

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



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

26

O00011eHrEe U cCUCTEMAaTU3ALM 3HAHUM
o teMe «HemeTamaely. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXHUMHUYECKHUE PACUETHI

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

27

[IpakTrueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME
"Hemeranmbi'"»

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

28

KonTponbHas pabora no temam
«Metamnel» n «HemeTanis)

29

Heopranmueckue u opraHn4ecKue
KHUCJIOTHI. HeOpFaHI/I‘IeCKHe u
OpraHu4eCKHe OCHOBAHUS

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

30

AmboTepHbIe HEOpraHUYECKHE U
OpraHHYECKHUE COECTUHEHHUSI.
['eneTnveckas cBsi3b HEOPTAaHUYECKHUX U
OpraHUYECKHUX BEIECTB

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

31

Poine xuMun B 00ecIieueHUN
3KOJIOTUYECKOU, IHEPreTUYECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MEIULNHBI

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

32

[IpencraBnenus 00 0OMIMX HAYIHBIX
MPUHIUIAX POMBIIUIEHHOT'O OJTY4YEeHUS
BaKHEHILNX BEILECTB

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

33

UYenoBek B MUPE BEILIECTB U MAaTEPUAIIOB

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

34

XUMHS U 310pOBbE YEIIOBEKA

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



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

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 knace/ IN'abpuensn O.C., Octpoymon U.I'., CnaakoB C.A., AkuuonepHoe o0iiecTBo «M31aTenbcTBo
«Ipocsemenue»,2021 r
Xumus, 11 knacc/ IN'abpuensu O.C., Octpoymon U.I'., Cnaakos C.A., AkunonepHoe o0iiecTBo «M31aTenbcTBo
«Ipocsemenue»,2021r.

METOAUYECKUE MATEPHUAJIBI JISA YYUTEJIA

Xumusi(6a30BbIypoBeHb ). Peanuzarus oOpa3zoBanus: MeTogudeckoe mocooue s yuurens / Kapepuna A. A., [Tuayruna
I'.B.; nox pen.I'. B. ITnuyrunoii. M. : ®I'bHY «MHcTuTyT cTpaTeruu pa3sutus odopazoBanus PAO», 2022 81 c.:u.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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