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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpebOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOll 00pa3oBaTEIbHOM MPOTpaMMBbl CpeAHEro oOIero o0pa3oBaHUS
(®OIT  COO), npencraBmeHHbix B DeaepalibHOM  TOCYJApCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
yueOHOoro mnpenMera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
denepauny, peamu3yIOMUX OCHOBHBIE 00pa3oBaTEebHBIE MPOrPAMMBI, U
OCHOBHBIX TONOXKeHHW «Crtparerum pasBUTHS BoOcHUTaHud B Poccuiickoit
Oenepanun Ha niepuo 10 2025 roma» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAXO0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwielt crpateruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS 00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3amM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TpeOOBaHMN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3alluM, SBISETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IIEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOU cpene. Peamm3yercss XuMUYecKoe 0Opa3oBaHUE
oOyJaroluxcs Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpelnesieHbl B
nporpaMmMe MO XMMHUHU C Y4YETOM CHeUU(PUKA HAYKHM XUMHHM, €€ 3HAUeHUS B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM



Oo0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XuMHs KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyI0 pojb B
COBPEMEHHOW IUBWJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATILHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEACTABIEHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YeNOBeKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHas XMMHA Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJiEHA Ha pEIICHUE
r00anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHSI YEJIOBEYECTBA — CBIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISIMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B IKU3Hb COLMYMa, MPOAOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomMu — TipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuveckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEepXaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyeckor Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

Ctpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOW XHMHHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUU CTPOCHHS OPTraHUYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
OpeICcTaBlICHU O cTpoeHuu BemlecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
aKTMBHBIX COEOUHEHHH. B Kypce OpraHmyeckom XuUMHM IIOJIYyYarOT pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs NMEPBOHAYATILHBIE



MIPEICTABIICHUS] O XUMHUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON pEaKIIUH.

[Ton HOBBIM yriaoM 3peHHss B mpeameTe «XuMus» 0a30BOT0 YpPOBHS
paccMaTpuBaeTcs M3yUYCHHbIH Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMHUS» OOydYarolmuMcsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 0OBICHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOKHEHWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 kmaccoB
AJIIEMEHTaMH  COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U TPUKIAIHON
XapakTtep. OTH 3HaHHS CHOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3U XUMUHU C
JPYTUMHU HayKamu, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JEATeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIONKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHThL €€ Uil TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEINICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHoro
npeaMera  «XWUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OO0ydYarOMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI ISl TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MYyTEM OKCIEPUMEHTa W
pEeIIeHUs] TMPOTUBOPEYMIT MEXKIYy HOBBIMH (aKTaMH U  TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU YKOJIOTHYECKUX MpobiieM, a
TaKke mpo0JeM cOepekeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUsSI HOBBIX
TEXHOJIOTUM U MAaTepPHUaJIOB.

B rmmane pemeHuss 3a7ad  BOCIUTAHUS, PA3BUTHS M COLMATU3AIMNH
OOyJaromMXcsi MPUHITHIC MPOTPAMMON IO XUMHHU TOJXOJbI K OIPEACIICHUIO
COJIEpKaHMsI M TIOCTPOSHUsI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUNA, UMEKOIIUX 0a30BOo€ 3HAYEHUE IS
pa3MUYHBIX BHJIOB JICSITEIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMaIUU, HEOOXOAUMBIX JIJIsI IPUOOPETEHHS OTbITa MPAKTUYECKOM
U HUCCJEN0BATENbCKOM AESTEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.



B mpaktuke mnpemojgaBaHuWs XWMHH KAk HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, TaK U HA YPOBHE CPEAHETO OOIIETO0 00pa30BaHMUs, IPU OMPEICICHUN
COJICPKATENIbHON XapaKTepUCTUKU IIeNie H3ydeHUs MpeAMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATETLHOCTH 4YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHGHTOB MHPOBOM KyIbTypbl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ] K OIpENeJCHHUIO LeNel H3ydyeHUs
MpeaMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEJIAMH H3Y4YCHHS IpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW Kak  Ba)KHEHIIEH
COCTAaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KITFOYEBBIC TOHATHUS, (PyHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHUE U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHYCCKUX SIBJICHUH,
UMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHHOCTU, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel M 3a/1a4 U3y4eHUs
mpeaMeTa B IPOorpamMme 1Mo XUMHUHA YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
NpETNolaBaHNK  XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYCCKOH KOMITOHCHTE COJCp)KaHHUS OOYYCHUS, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0011€00pa30BaTeIbHON OpTraHM3alliy, BJIAJICIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHHUS UX B PEATbHOU >KU3HU
JUTSL pEIeHUs TTPaKTUYECKHUX 3a]1a4.

B CB3M C ATUM TIpH U3YYCHUH TIpeaMeTa «XHMHS» JOMUHHUPYIOIICE
3HaYCHUE MPUOOPETAIOT TAaKKUE 1IN U 3a]a4H, KaK:

amanTamnys 00yJarouuXxcsl K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;



dbopmupoBaHre y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEpPCAJbHOE 3HAYEHWE [IJI1 Pa3IMYHBIX BHJIOB
NEeATEeILHOCTH: PEIICHHs MpoOJeM, IMorcKa, aHanu3a U 00padOTKu MH(POPMAIIUH,
HEOOXOUMBIX JUII TPUOOPETCHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHHMAaeT
BaXHOE MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C MO3UIUH
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHWU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HECHHBIMU MMOTPEOHOCTSIMH, UCITOJIb30BATh
COBpEMCHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VIS TTOMCKA M aHajdu3a YIeOHOU |
HAyYHO-TIOMYJIIPHONM WH(POPMAITUH XUMHUYECKOTO COJICP KAHMS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIILICHU S, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcst YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
PaIMOHAIBHOTO MPUPOJIONOJIb30BAHUS, TTOTIONHEHHUSI SHEPTETUUECKUX PECypCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSI TOJMYYEHHBIX 3HAHUW I TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebHOM mmaHe cpemHero oOmmIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON oOjacTh «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee uncIo 4acoB, OTBEAEHHBIX JIJIS1 M3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpemHero ooOmero oopaszoBaHus, cocrapisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHMsI BEIIECTB W HX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
Ipy HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIA psifl. DTHIEH U TPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u mermwnOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH THMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpuponmHslii ra3 W IIONYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe MEeTaHOJIa U 3TaHOJa Ha OPraHKU3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3THUIICHTJIMKOJIS.

@deHoJ: CTpOCHHE MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DPOpMANBIAETHI, ALETAIBIEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUecKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjiacCHUKAIUS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruznpokcuiom mMeau(Il), okucneHnne ammuadHbiM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaAXO0XJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @otocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W ONHCAHWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaTroMHBIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJYKTa PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX MPEBpAIICHUIL:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHEH AU

OKCNEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M WX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIHUX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(uKaIius, MepuoIuIHOCTh, HAOIIOAEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYeCKre YpOBHH, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOINYECKOTO 3aKoHA U [lepuoauyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM M TEPUOJIaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHslii). BomoponHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciienus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMMOCTb OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMuIeckux siaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iloKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (GakTOpOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PaCUEThl, PACUE€Thl C HCIOJIB30BAHUEM IIOHATHS «MACCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumust

Hemerannel. Ilonoxkenne HemetaiuioB B llepuoguueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCANHEHUHN.

OObmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTAJIbHBIX 3a/a4, HaAONIOJEHWEe M OIKCAHWE JEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieueHUM 3KOJOTUYECKOM, YHEPTreTUYECKON U TMHUILEeBOU
0€30MacHOCTH, pa3BUTUM MeAUUUHBL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEWUINNE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHalibl, KpacKW, CTEKJIO, KepamukKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MHUHEPAJIbHbIC
yI0OpeHwusl.

XuMus M 3J0pOBbE YEJIOBEKA: MpaBUjia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEJIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBS3€d TpW  WU3yYyeHUH oOmed u
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



®duzuka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC MOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (DapMalieBTUUECKass  MPOMBINLUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4ME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TIpa)KJAHCKOro OOIIECTBA, MPUHIATHIMA B OOLIECTBE
HOpMAaMM U TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEILHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4YaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHUSA:

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUilaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN yYEOHBIX W IMO3HABATEJIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IIPUMEHEHUSI XHMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBuil 0Oe30MacHOro oOpalleHus C BeIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl UEHHOCTH NPaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUN W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTWIXKEHUM XUMHUHU IS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOIHON Ccpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OIIbITA JEATETBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodobuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJI0CTHOTO
IpecTaBiIeHusT 00 OKPY)KAroIeM MHUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOW 3HAYUMOCTH XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPABIECHHOCTH W BAXXHOU POJM B
CO37[aHMHM HOBOM 0a3bl MaTepUATBLHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJa U OKOJOTUYECKH KOMQPOPTHOM JKM3HU KKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHMMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MIPOUCXOMSINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEepeca K MO3HAHHIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3inuHbIX chepax npodheccuoHaIbHOM
NESATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS  OOydYaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIC MOHSATHUS, OTPAKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoIrecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LEIH JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh NP OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA U YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI NIl OOBSICHEHUS OT/IETbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIi;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKasd (opmysa, ypaBHEHHE XHUMHUYECKOU
peakiMy — TMpU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AelICTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKLnii;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (POPMHUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMyIHpOBaThH
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHAIM3UPOBaTh MHPOPMALIUIO PA3NMYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTE;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAy4yHBIM SI3bIK B KayecTBE CpeACTBA Hpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTEMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH J1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB IO3HABATEIHHON JEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3WIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJbHBIMHU PeryIsiTHUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITEIbHOCTD, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIroOpuTt™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TMPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XUMHUHU B TIO3HAHUU SIBJICHUIM



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbIM cKeneT, (yHKIMOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBE, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS NPH
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
GopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUM yCTaHaBIMBATh MPHUHAJJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOEHUI0 K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cuctematuyeckoil Homenkiatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, aleTUJIEH,
TWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblaerus, aueTaibIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCIMHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPAa3IHMUHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHCTEMOM 3HAaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TOPUHATHS PEIICHHN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U J1IabOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITTOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMIOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEI[ECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOpPAaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOM NEATETRHOCTH B IIEISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST ¥ TMPESJAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHuvecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJH XHMHUH B TIO3HAHWUU SBJICHUU
npuponabl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] MPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATralOINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XMMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJUIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJUTUYECKAS JTUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3BIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHUS MPUYMHHOCTA H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN ESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIf
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAaK, raméHas
U3BECTh, HeTallEéHask U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI EPUOIUYECKOr0 3aKoHa /[,
W. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »3JIeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, ucnoiib3ys MOHATUA «s-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoanueckon cucTeMbl XUMHYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHHUYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIMH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHeW OKUCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEaKlny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBAs
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHLA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3aIu4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUM XapakTEpU30BaThb XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKlUU
BELIECTB, TEIJIOBOro 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIO M J1TabOpaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh yMEHUH IUIAHUPOBATH U BBINOJHATH XUMHYECKHIM
HKCIIEPUMEHT (pa3jioKEHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENCHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW peaklivu,
peakiy MOHHOTO OOMEHA, KauyeCTBEHHbBIE pPEaKIMu Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaie» U «HeMmeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 00OpPYIOBAHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHKOB (CpPEICTBa MacCOBOM
KOMMYHUKaIru, IHTepHeT 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS.  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYaloONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer opraHn4ecKON XUMUMU. https://academy-

1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHud A. M. ByTJ]ep()Ba Sele-4e24-ac02-efb16fad9f6a
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl

[IpenenbHbIE YTI€BOAOPOIBI — hups://academy-

2.1 P T P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATIareT ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble YTIIEBOAOPOIBL: hups://academy-

2.2 pedt yr P ' 6 0 1 content.apkpro.ru/lesson/4038171e-
ATIKCHDL, ATTKAIHCHDL, JTKHHET 4158-4bd1-ac98-18dc1cfb9399

https://academy-

2.3 ApomaTH4ecKue yriaeBoA0pOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[IpupoHbIe UCTOUHUKHU
2.4 PHPOA 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOIOB U UX MepepaboTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeUHeHNs
https://academy-
3.1 Cruprt. Geron 3 0 0 content.apkpro.ru/lesson/5439¢18b-




7440-4b6f-bf84-c04fad71694f
https://academy-
A . Kap0 .
3.2 CHBHeFH'HH APOOHOBLIC KHCIOTE! 7 content.apkpro.ru/lesson/8664b319-
HOKHEIE SQHPEL 0ba3-4945-b076-cb7ae5858b90

https://academy-

3.3 VYrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro no pazgeny 13

Pa3znen 4. A3oTconepxkamye OpraHndecKkue coeuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroro no pazneny 3

https://academy-

content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2

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

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34




11 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHE pa3aeiioB H TeM nu(poBLIe
Ne n/m P Kourposbnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemeHToB /1. 1. Menaeneena
1.2 XUMUYECKUE Peakiuu 6 1 1 https://lesson.edu.ru/04/10
Crpoenue BeliecTsa. MHOrooopasue
1.3 TPOCHHE Betllects HOToobpasH 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckasi xummusi
2.1 ‘ MeTtamisl 6 0 1 https://lesson.edu.ru/04/10
2.2 ‘ Hemeraminl 9 1 https://lesson.edu.ru/04/10
CBs3b HEOPraHUYECKUX U
2.3 p OPTAHHCCKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazgeny 17 https://lesson.edu.ru/04/10
Pasznen 3. Xumus u :Ku3HL
3.1 ‘ XUMUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaudecTBo uacoB 5 N
JIEKTPOHHBIE U(POBHIE
Nen/m = Tema ypoka Kontpoabnsie IlpakTuueckue P P
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
. . https://academy-
[IpeameT opraHn4ecKkoil XUMHH, e

1 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HMKHOBCHHUE, PA3BUTHE U 3HAYCHHE Selededd-ac0d-efb16fa49f6a
Teopusi cTpoeHUST OPraHUYECKUX https://academy-

2 coenquHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
MOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[IpencraBienue o kinaccuduxanum
Opra’Hnyeckux BemecTs. HomeHknarypa https://academy-

3 p ’ yp 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaTHueckasi) U TpUBHAJIbHBIC ©129-410f-b8be-bAch589acad]
Ha3BaHUs OPTaHUYECKHUX BEIIECTB

https://academy-
AJKaHBI: COCTaB U CTPOCHHE,

4 . 1 0 0 content.apkpro.ru/lesson/258ddc06-

TOMOJIOTHHCCKHIH P ec23-473c-b3d7-ed82fcaddd02
o https://academy-
MeraH u 5TaH — MPOCTEUIIIHEe

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABUTCIIH ATTKAHOB ec23-473¢-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399
OTHJIEH U NPOHUICH — IIPOCTEHIINE

7 P p 1 0 0 hitps://lesson.edu.ru/04/10
MIPEACTABUTENH AJIKEHOB

8 [TpakTuueckas padota Ne 1. «Ilomyuenue | 0 | https://academy-

OTHUJICHA U U3YYCHHEC €TI0 CBOMCTBY

content.apkpro.ru/lesson/53¢d2379-




2a45-43b1-9f67-7ebcdaf03ce0

Aunkanuensl. byranuen-1,3 u

TJIAIEPUH

9 metunoyraguen-1,3. [lomyuenue https://lesson.edu.ru/04/10
CHHTETUYECKOT0 KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH psill. ALIETUIIEH — https://lesson.edu.ru/04/10
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB
Brruncnenus no ypaBHEHHIO XUMHYECKOU fls k.

11 content.apkpro.ru/lesson/7dada027-
peakiutn 8448-418f-b416-fbaledd4ab6d
Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh hitps://academy-

12 content.apkpro.ru/lesson/d86d7d00-
aperon d5b4-491d-aded-c3ddal9feef4

13 Fererimeciast CBAsh YIICROIOPOLOE, https://lesson.edu.ru/04/10
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB:

14 NPUPOHBII ra3 U MOMyTHbIE HeDTIHbIE https://lesson.edu.ru/04/10
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBII ra3 U MOMyTHbIE HePTIHBIE https://lesson.edu.ru/04/10
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu

16 Konrponbras pabora no pasieity https://lesson.edu.ru/04/10
«YTIIeBOIOPOABD)

[IpenenbHbIe OAHOATOMHBIE CTUPTHI: hitps:/facademy-

17 content.apkpro.ru/lesson/5439c¢18b-
METaHOJ U 3TaHo. BomopoaHas cBs3b T440-4b6£-bfR4-c04fa47 1 694F
MHOroaroMHble CHUPTHI: ITUICHTITUKOIb U https://academy-

18 content.apkpro.ru/lesson/461aa9¢c8-

c0ef-4827-a8e5-d12a0bedc826




@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

https://academy-

19 . content.apkpro.ru/lesson/649883b8-

XUMUYECKHE CBOWCTBA, TPUMEHCHHE 7e5£-4£16-8966-10a2278b0SF]
https://academy-
Anpnerunsl: (hopMabaerii U

20 ACTHIRL: ¢ i ACTHA content.apkpro.ru/lesson/8664b319-

AUCTATRACTHA. ALCTOH 0ba3-4945-b076-cb7ae5858b90
https://academy-
OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE

21 _ content.apkpro.ru/lesson/b4feaa04-
(HCHOTEL: MYPABbHHaA H YieyeHad 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckast padora Ne 2. «CBoicTBa htpeffacadenny.

22 . content.apkpro.ru/lesson/9834d408-
PacTBopa YKCYCHOM KHEHOTHD 386d-444a-8de3-Tefbagbo8cdb
CrteaprHOBas U OJICMHOBAs KUCIIOTHI, KaK

23 MPEJICTaBUTENIN BBICIINX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT
Mbi1a KaK COJIM BBICIINX KapOOHOBBIX

24 % Xap https:/lesson.edu.ru/04/10
KHCJIOT, KX MOIOIIEe AESHCTBHE
CrnoxHbIe 3(UPHI KaK MPOU3BOTHBIE https://academy-

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX content.apkpro.ru/lesson/71ac43f2-
3¢upoB a0d4-4945-a0eb-1e59cd5{4d9f
WK . https://academy-

UPBL: THUJIPOJIN3, TPUMEHEHHE,
26 5 content.apkpro.ru/lesson/71ac4312-
uosoriHcckas poitb X1pos 20d4-4945-a0eb-1e59cd5£4d9f
YrieBosbl: cocTaB, KiacCupUKaITHsI. https://academy-

27 Baxwuelime npencTaBuTeNu: riI0K03a, content.apkpro.ru/lesson/709ce43a-
bpykTO3a, caxaposa deb6-4281-963b-01d2e212d4d0
Kpaxmai u 1eJuIro103a Kak IpupoIHbIe

28 P H PHpO https://lesson.edu.ru/04/10
MOJIUMEPHI

29 KonTtponsHast pabota o pazaeny https://lesson.edu.ru/04/10




((KPICJ'IOpOI[COI[Cp)KaH_[I/IC OpTraHU4YE€CKUC

COEIMHEHUI
https://academy-
30 AMUHEBL: METWIAMUH U aHUJINH 1 content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-9205f201b73¢
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS https://academy-
31 OPraHMYEeCKHE COCTMHEHUS, NX 1 content.apkpro.ru/lesson/c2£2f3d7-
ononoruyeckoe 3Hauenue. Ilentuanl 43d1-4873-ace0-78eca6009628
Bbenkn xak nmpupoaHsie https://academy-
32 pHp 1 content.apkpro.ru/lesson/c2£2£3d7-
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 43d1-4873-ace0-T8eca6009628
OCHOBHBIE TTOHATHUSA XUMUH
33 . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OCHOBHBIE METOOBI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1 https://lesson.edu.ru/04/10
[InacTmaccel, KayuyyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

XUMUYECKUH 371eMEHT. ATOM. DJIEKTPOHHAas

1 1 0 0 https://lesson.edu.ru/04/10
KOH(HUTypamus aTOMOB
[Tepuonuueckuii 3akon u Ileprnoanueckas
cHUCTeMa XMMHUYECKuX deMeHToB []. H.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MeHpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHHUM 10
rpyImam 1 repruojaM. 3HaueHHe

3 26 p 1 0 0 https://lesson.edu.ru/04/10
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anementoB .. Meneneena B
Pa3BUTUHU HAyKU
Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€

4 BH/JIbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU 1 0 0 https://lesson.edu.ru/04/10
cBsi3u. BopopoaHnas cBsi3b
BaneHTHOCTh. DNEeKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. BemecTa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS
[TonsTue o nucnepcHbIX cucteMax. cTuHHbIE

6 U KOJUIOUJHBIE pacTBOPBL. MaccoBas 1o 1 0 0 https://lesson.edu.ru/04/10

BEILIECTBA B pacTBOPE




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakimi B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUS MaCChl BEIIECTB; 3aKOH
COXpaHEHUs Y MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XUMHUYECKOE paBHOBECHE
[IpakTuueckas padora Ne 1. «BausiHue

pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKON peaKkium»

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

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

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

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

11

DnexTpoiauTHdecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiuu nonHoro oomeHna. ['maponu3
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

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

12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKknuuu.

[TonsiTre 06 3eKTpoIK3e paciyiaBoB U
pacTBOpPOB CoOJEr

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

13

14

KonTponpHas pabota mo pazaeny
«Teopernyeckre OCHOBBI XUMHUU»

Meraubl, ux nonoxxenue B [lepuoamueckoit
CHCTeMEe XUMHYECKHX dmeMeHToB /1. 1.
MeHeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Pu3ndecKue CBOWCTBA
METaJJIOB

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

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




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIpsHKEHUN METaJUIOB

XHUMHYECKHEe CBOMCTBA BaYKHEHIIINX METAJNIOB
(HaTpWid, KM, KaJIbIIWA, MarHuu,
ATIOMUHHNA) U UX COCTUHEHUN

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

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

17

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COoeTMHEHUN

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

18

19

20

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamnb»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[lepuoanueckoi cucTeMe XUMHUYECKHUX
snemenToB /1. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOEHHUS ATOMOB

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

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

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

21

®uU3NYECKUE CBOKMCTBA HEMETAIIIIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yriepozaa)

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

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHUYecKre CBOMCTBa a30Ta, hocodpa U Ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUSA U
HUX COeIUHEHUN

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

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

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

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTUHEHUN

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

26

O0001IeHYE ¥ cUCTEMATH3alU 3HAHUI 1O

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




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3aa4 M0 TEME 1 https://lesson.edu.ru/04/10
"Hemeramnsl"»

73 KonTponbHas padota no remam «MeTtauib» u 1
«Hemeraiutby

79 Heopranuueckue u opraHnyecKue KUciaoThl. | hitps://lesson.edur/04/10
Heopranuueckue u opraHnyecKkue OCHOBaHUS
AmdorepHble HEOpraHU4eCKue 1
opraHuueckue coequHenus. ['enernueckas

30 1 https://lesson.edu.ru/04/10
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPreTHYECKOH U MUIIEBOI 0€30MacHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHN MEAUILIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHLUIIAX IIPOMBIIUIEHHOIO MTOIY4YEHUS 1 https://lesson.edu.ru/04/10
BAKHEHIIINX BEIIECTB

33 UYennoBek B MUpPE BEIIECTB U MATEPUATIOB 1 https://lesson.edu.ru/04/10

34 XHUMHA U 310pPOBbE YEIIOBEKA 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Xumusi(0a30BbIilypoBeHb ). Peanuzanus o0pasoBanus: MmeToandeckoe nocoodue ansa yuutens / Kasepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Iluuyrunoii. M. : ®I'BHY «HcTuTyT cTpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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









AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 275152970271060640478711546600023288287568428928
Bnageney Kaaumupckan Anna MedHaabesHa

OedcTevTened C01.171.2024 no 01.711.2025



http://www.tcpdf.org

		2024-11-01T11:44:36+0500




