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INOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpelHEro oOliero obpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit ®denepanuny», TpeOOBaHUN K pe3yjibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTEIBHOM MPOTrpaMMbl CpeAHEro o0Iero oOpa3oBaHUS
(®OIT  COO), npencrapieHHbIXx B  DenepaibHOM  TOCYAapCTBEHHOM
oOpaszoBatenbHoM ctangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHust
yu4eOHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
Qdenepany, peaqu3yIOIIUX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TooKeHH «Ctparerun pa3BuTusi Bocnutanuss B Poccuiickoit
Oeneparun Ha niepuoa a0 2025 roma» (Pacmopsixenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OMPEIEICHHUIO
oO1ielt crpareruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHSA 00YJaIONIUXCsl CpeACTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuentyanbHble noioxkeHus GI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH,
Collep KaHMs, pPe3yNbTaTOB OO0y4deHUss W TpeOOBaHWM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHOM  OpraHu3alluM, SBJSIETCS HEOThEMJIEMOM YacThi0 UX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAOIIUM HTallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IICHHOCTEH, MPUCYIIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIbTYpPhI
YeloBeKa, a TaKXKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBI0 M MNpUPOAHON cpene. Peanusyercs xummuueckoe oOpa3oBaHHE
0o0yyYarolmxcsi Ha YPOBHE CPEIHEro o0Iiero o0pa3oBaHusi CpeICcTBAMHU y4eOHOTO
npeamera «XUMHS», COIEpPHKAHUE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMMme MO XUMUU C YYETOM CHeIMPUKA HAyKH XHUMHUHM, €€ 3HAYCHUS B
MO3HAHUU TPUPOABl U B MATEPUAIBHOM >KU3HHU OOIIECTBA, a TaKXKe C Y4ETOM
o0uMX wened W NPHUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero ooiiero oopasoBanus B Poccuiickoit deneparuu.

XuUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WIpaeT O0CcoOYyI0 poiib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JJaHUM HOBOW 0a3zbl MaTepHANbHON KYJbTYPBHI.
OHa BHOCHUT CBOM BKJIaJ B (DOPMUPOBAHUE PAIMOHATHLHOIO HAYYHOT'O MBIIIUICHUS,
B CO3/IaHME I[EJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
MPUPOABI M YETOBEKa, KOTOpoe (OPMHUPYETCS B XMMHH HAa OCHOBE MOHHMAHWS



BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JaCTSIMU MPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSI C APYTMMU €CTECTBEHHBIMU HayKaMH, XUMUsS CTaja
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHUEM YCHEIIHOTIO
TpyJa W SKM3HU Kaxjoro uwieHa oOmiectBa. CoBpeMeHHas XUMHUSA Kak Hayka
cOo3uJaTeNbHas, KaK Hayka BBICOKMX TEXHOJIOTMW HalpaBlieHA Ha pelleHue
IJI00AIBHBIX MPOOJIEM YCTOMYMBOrO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBerctBuUM C OOmMMM LEISMH WU NPUHLUIAMH CPEIHEro OOLIero
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIEIIHONO BKIIOYEHUS B KU3Hb COLMyMa, MPOJIOHKEHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  TipeiMeTa  «XUMUS»  SBISIOTCS  0a30BBIE  KypChl  —
«Oprannueckas xumus» U «OOmas W HeopraHUYeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUs KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOIl HayKHU: CUCTEMa
3HAaHUU MO HEOPTAHUYECKOW XMMUHM (C BKIIFOYEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4yeckon xumuu. PopMUpOBaHME JAHHOM CHCTEMBI 3HAHWU NPHU U3YYEHUU
npenMera o0ecreyrMBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» copMuUpoBaHa B MNporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJIXO/Ia K U3Y4YEHHI0 Yy4eOHOro Marepuania U 0oOyCiOBIeHa
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHM BEIIECTBa
paccMaTpHUBAIOTCd HAa YPOBHE KIACCUYECKOM TEOpUU CTPOCHMSI OpPraHMYeCKuX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXHUMUYECKMX M JIIEKTPOHHBIX
npefacTaBieHud O cTpoeHuu BemiecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIE€BOAOPOJOB JI0 CIOXKHBIX OMOJIOTHMYECKH
AKTUBHBIX COEAMHEHUN. B Kypce OpraHnyeckol XUMHH ITOJIY4YarOT pa3BUTHE
c(hopMHpOBAaHHBIE HA YPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHUs MEpBOHAYAIbHBIC
MIPEACTABICHNUS O XUMUYECKOM CBSA3MU, KJIACCU(DPUKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON peaKkuu.

[Ton HOBBIM yrjioM 3peHusi B mnpeaMmere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs
TEOPETUYECKUA MaTepual © (PaKTOIOTMYECKHUE CBEIACHUS O BEIIeCTBaX U
XUMUYecKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» O00y4arolMMCsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE



NEPUOIUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTMYECKUX MO3UIINH,
rIyOKe TIOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBACHSIONIENH U TPOrHOZUPYIOIIEH.

Envnasg cucrtema 3HaHMM O BaXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W NPUMEHEHHUH, a TAKKE O XMMHYECKHUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEeKaHust jAonojHsercss B Kypcax 10 wm 11 xkmaccos
ANIEMEHTaMH COJEpPKaHMsI, HMMEIOIIMMHU KYJbTYPOJOTMYECKHA W MPHUKIATHOU
XapakTep. OTH 3HaHMUS CHOCOOCTBYIOT IOHUMAHHUIO B3aMMOCBS3U XUMUU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ POjb B IO3HABATEIbHOM W IMPAKTHYECKOU
JESITeIbHOCTH YEJIOBeKa, CIIOCOOCTBYIOT BOCHHUTAHMIO YBaXKEHHS K IPOLECCY
TBOPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUM XUMHH, TOMOTAIOT
BBIIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO © JIMYHOCTHO 3HAYUMBIX
npobiemax, CBS3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(GOPMALUIO U
INPUMEHATh €€ NI T[ONOJHEHUsS 3HAHWM, pEUIeHUS WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a7a4u. B nenom conepkanue yueOHOro
npeamera  «XHUMHS»  JTaHHOTO  YPOBHS  W3Y4YEHHsS  OpPUEHTUPOBAHO  Ha
dopmupoBaHue y 00y4aromUXCsI MHPOBO33PEHUECKONH OCHOBBI ISl TTOHUMAaHHUS
¢unocopckux HAEH, TaKUX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHMYECKOro M
OpPraHMYeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTb NPHUPOAHBIX SBIECHUW MNYTEM DJKCIEPUMEHTA U
pellleHus MPOTUBOPEYMH MEXAY HOBBIMU (akTaMd U  TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PELIEHUHU 3KOJIOTMYECKUX MpoO0ieMm, a
TaK)ke MpodsemM cOepekeHUs] IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmaHe pemeHus 3agad  BOCHMTAaHUS, pPa3BUTHUS W COLUAIM3ALNN
Oo0y4YaromMXxcs NPHUHATBIE NPOrpaMMON MO XHWMHHM MOJIXOJbl K OMNpPEIEICHUIO
COllep)KaHUsI M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBaroT (OpPMHpPOBAHUE
YHUBEPCAIBbHBIX y4EOHBIX JCHCTBUN, UMEIOIMUX 0a30BOe 3HAYCHUE JJIA
pa3IMYHBIX BHUJOB JIEATEIIBHOCTU: peUIeHus MpoOjieM, IOUCKA, aHalu3a M
00paboTku nHpOpMaIi, HEOOXOAUMBIX JJI1 MPUOOPETEHHUS OMbITA PAKTHYECKON
U HCCIIEIOBATENIBCKON NEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUU.

B npaktuke npenogaBaHMs XMMUM Kak Ha YPOBHE OCHOBHOIO OOILIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 OOIIEro 00pa3zoBaHus, PU ONpeIeICHUN
COJlep KaTeNIbHOM XapaKTepUCTUKU 1eJied HW3Y4eHUs MpeIMeTa HallpaBiIeHUEM
IEPBOCTENIEHHONM 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPaKTUYECKOU
NESATENbHOCTA YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOJUYECKON TOYKHM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
MIPEMETA SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CormacHO AaHHOW TOYKE 3PEHUS TJIABHBIMH ICISIMH H3YYCHHS TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) BISIOTCS:

e (opmupoBaHHEe CHUCTEMbl XUMHUYECKUX 3HAHUH KAk  BaKHEHIIEH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKAT KIIOUEBBIC TOHITHS, (PyHIaMEHTAJIbHBIC 3aKOHBI U TECOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIIEHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/aX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [JIi MPUOOpPETEeHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SBJICHUH,
UMEIOIIUX MECTO B MPUPO/JIC, B TPAKTUIECKOHN U TIOBCETHEBHOM KU3HH,

e pPa3BUTHE YMEHHUH M CIIOCOOOB AEATEIHHOCTH, CBA3aHHBIX C HAOIIOJCHIEM U
OOBSCHEHHEM XHMHUYECKOrO0 OJKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro OOpaIleHUs ¢ BEIICCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IeNiel U 3a1a4 U3y4YCHHs
npeaMeTa B IMPorpaMMe 10 XMMHH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpellHero olmiero oopasoBanusi. Ceronns B
MpENoJaBaH  XUMHUM B  OONbBIIEH CTEMEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYECKONH KOMITOHEHTE COJEp)KaHWsl OOydYeHHs, OpPHUECHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 0011€00pa30BaTeNbHON OpraHu3aliy, BIAJCIONIETO He
HAaOOpoM 3HaHUM, a (YHKIMOHAIBHOW T'PAMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHUSIMA aKTUBHOT'O TOJIYYCHHS 3HAHWUW M MPUMEHEHUS MX B PEaTbHOU KU3HU
TUTSI peIeHUS TIPAKTUISCKUX 3a71ad.

B CB3M ¢ 3TUM mpu U3YYEHUH TMpeaMeTa «XHMHS» JOMHUHHPYIOIICE
3HaUEHHE MPUOOPETAIOT TAKHE LIETU U 3a]1a4H, KaK:

aganTamys 00yJaromuXxcsl K YCIOBUSAM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHWE  WHTCIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMECHECHUECM;

dbopmupoBaHue y OOyYaromMXCsl  KIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUIsl Pa3IUYHbIX BHUJOB
JESTENbHOCTU: PEIICHUs MpoOseM, MOUCKA, aHAIN3a U 00pabOTKK MH(POPMAIINUH,
HEOOXOMUMBIX [IJISI TPUOOPETEHUS OIbITa JeATENHbHOCTH, KOTOpas 3aHWMAET
BOXHOC MECTO B TIO3HAHMM XHMHH, a TaKXKe JJIsi OICHKA C IO3UIUI



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M UYEIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN 00YYarOIIMXCA: CHOCOOHOCTH CAMOCTOSITENBHO IPUOOPETATH HOBBIE
3HAHMSI TIO0 XUMHUH B COOTBETCTBUU C KMU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH I MOUCKAa M aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COIeP KaHMNS,

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATHBHOT'O U JIOTHIECKOTO
MBILIUIEHUS1, HAOI0JaTeIbHOCTH, COOPAHHOCTH, AaKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpH IJIAHUPOBAHUM U TPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE y oOydyaroumxcss YOeXKIAEHHOCTH B  TyMaHHCTHYECKOU
HANPaBJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEHICHUHU TJI00aIbHBIX MIpoOsieM
paIMOHATBHOTO MPUPOAONOIB30BaHNUS, MOMOTHEHHUS SHEPTETUUECKUX PECYpPCOB H
COXpaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTro
OTHOIIEHUS K MPUPOAE M CBOEMY 3/I0POBbIO, a TaKXe MNPUOOpPETEHHUs OIbITa
UCTIONIb30BaHUSl TONYYEHHBIX 3HAHWM ISl TIPUHSATUS TPAMOTHBIX PEIICHHA B
CUTYaIUsIX, CBA3AHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B ydeOHOM maHe cpemHero oOIIero o0pa3oBaHUS MPEaMET «XHUMUS
0a30BOr0 YpOBHSI BXOJIUT B COCTaB IMpeAMETHOU obsactu «EcTecTBeHHO-HAYYHBIE
HpPEAMETBD.

OO6uiee yncIo 4acoB, OTBEIEHHBIX JJI U3YUYE€HUS XUMHH, HA 0a30BOM ypOBHE
cpenHero obmiero oopa3zoBanusi, cocrapisier 68 vacos: B 10 kimacce — 34 ygaca (1
yac B Hegento), B 11 kimacce — 34 gaca (1 gac B Hefeno).



COAEPKAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHU4YeCKON XMMUHU

[IpenMer opraHnueckoi XMMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB U MaTepUalioB. Teopus CTPOEHUS OpPraHUYECKUX
coenuuenuid A. M. BytnepoBa, e€ ocHOBHbIE TToJIOXKeHHs. CTpyKTypHbIE (HOPMYIIbI
OpraHWYecKuX BelecTB. [oMonorus, wu3zoMepuss. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUSX — OJITUHAPHBIC U KPATHBIC CBSI3HU.

[Ipencrasienne o kiaccudpukanuu opraHudeckux BemlecTB. HoMmeHkiatypa
OpPraHMYEeCKUX COCIUHEHUN (CUCTEeMaTHUYecKas) W TpPUBUAJIbHBIC Ha3BaHMS
BOKHEUIINX MPEACTABUTENEH KJIACCOB OPraHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX IPEBpalICHUN:
O3HAKOMJICHHE ¢ oOpa3llaMd OpPraHWYECKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJICHUE U
OMHUCAHWE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
MIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAHUE U TOPCHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psaa. MeraH U dTaH —
MPOCTEUIIINE TPEICTABUTENN QJIKAHOB: (U3MUYECKHE W XUMUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUsT WU TOPEHHs), HAXOXKAEHUE B MPUPOJEC, NOIYYECHHE U
pUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAll. DTUJIIEH U MPOMUIEH —
MPOCTEUIIINE TPEICTABUTENN QJIKEHOB: (U3MUYECKHE M XUMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpaTallUd, OKHUCICHUS U
NOJIMMEPU3ALINH ), TOJIyYeHUE U PUMEHEHUE.

Ankaguensl: OyrtagueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BakKHEUIIHE
XUMUYECKUE CBOMCTBa (peakuus mnonumepusanuu). [lonydyeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALICTUIICH
— TMPOCTEUIIMNA TNPENCTABUTEIh AJKHHOB: COCTaB, CTpoeHHE, (U3HUYECKHE U
XUMUYECKUE CBOMCTBA (peaklMu TUJPUPOBAHUS, TaJOr€HUPOBAHUSI, TUApaTAIUH,
TOpPEHUsI ), TOTyYCHUE U TPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakiu rajoreHUPOBAHUS U HUTPOBAHUSA), MOJIyYeHUE U MpuUMeHeHue. Tonyon:
cocmas,  cmpoeHue, uauyeckue U  Xumuyeckue  ceoticmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUs), NoaydyeHue u npumeHenue. TOKCUYHOCTh



apeHoB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOAAMH, NPHUHAJICKAIIUMH K
Pa3IMYHBIM KJIACCaM.

[IprponHble MCTOYHMKM YrIe€BOAOPOAOB. lIpupomaHbIl ra3 W MOIyTHBIE
HedTauble ra3pl. Hedte m e€ mpoucxoxaenue. Crnocodbl nepepaboTku HeTu:
NEeperoHKa, KpPEeKUHI (TePMUYECKUU, KaTalUTUYECKuil), mnupoius. I[IpomykTsl
nepepadoTku HeTH, UX MPUMEHEHNE B MPOMBINIJICHHOCTH U B ObITy. KameHHBI
YTOJb ¥ NPOAYKTHI €ro nepepadoTKH.

DKCIepUMEHTAIbHBIE METOJbl HW3Y4YEeHHs] BEIIECTB M HUX MpeBpalleHH:
O3HAKOMJIEHHE C o00pasllaMy IUIACTMAcC, KayyyKoOB M PE3UHbI, KOJIEKIHH
«Hedtb» m  «Yromp», MOJIECIUPOBAHHE  MOJIGKYJI  YIJICBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MMPOBEACHUE NPAKTUYECKON PabOThI: MONYyYEHUE HTUIICHA
Y U3YYEHUE €0 CBOMCTB.

Pacuérunle 3amaun.

BolunciieHdss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKLIHH IO M3BECTHBIM MAcCCE,
00BEMY, KOTMYECTBY OJJHOTO M3 MCXOJHBIX BEILIECTB UM MPOIYKTOB PEAKIUN ).

Kuciiopoacoaepxkamue oprannyeckue CoeAuHEeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
¢usznueckre MW XUMHYECKUE CBOMCTBA (peakuMM C AaKTUBHBIMU MeETaJUIaMH,
raJIOreHOBOJIOPO/IaMH, TOpEHHUE), TpUMeHeHHe. BojopomHbie CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa HA OPTraHU3M YEJIOBEKA.

MHoroatoMHbl€  COUPTHL. OTWIEHIJUKOIbL M  [JIMLEPUH: CTPOEHUE,
¢usznuecke W XUMHUYECKHME CBOWCTBA (B3aMMOJEWCTBHE CO IIETOYHBIMU
MeTaJlJlaMU, KaueCTBEHHAsl PeaKIus Ha MHOTOAaTOMHBIE CrUpTHI). [lelicTBue Ha
OpraHusM yesioBeka. [ [puMeHenre rmuueprHa U 3TUIEHTIIMKOJIS.

®deHoJI: CTPOCHHE MOJIEKYJbl, (U3NYEeCKMe W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenne genona.

Anpneruibel U kemonvl.  DopManplIerui,  aueTaIbIErua:  CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (peakUUU OKHUCIEHHUS U BOCCTAHOBIICHUS,
KAueCTBEHHBIE PEAKIMH), IOJIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE —MpenenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KUCIIOTBI: CTPOCHHE, (PU3MUYECKHEe U XMMUYECKHUE CBOMCTBa (CBOWCTBA,
obmue Uil Kjiacca KUCIOT, Peakius 3Tepu(puKalum), MOIy4eHHe U MPUMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBas KHUCIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KUCTOT. MbLIa KaK COJIM BHICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxuble 3(puUpbl Kak NpPOU3BOAHbIE KapOOHOBBIX KHUCIOT. [maponus
cnoxHBIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb JKHUPOB.




VYrneBoasl: coctaB, KjacCUpUKAIMSA  yriaeBoAoB  (MOHO-, JAU- W
nonucaxapuabl). ['oko3a — NpocTeliii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMMHYECKHE CBOMCTBAa (B3aMMOJACHCTBUE C
ruapokcuaomM Menu(ll), oxucieHne ammuayHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJIECHUE B INPUPOAE, NMPUMEHEHHUE,
ounonornueckas poib. DorocunTe3. OpykTo3a KaKk U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbsie noinumepsl. CTpoeHHe Kpaxmana U
netoso3bl.  du3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOIIH3,
KaueCTBEHHAsl PEAKLMsI C HOJOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX IMPEBpAILCHUN:
NpoBeJleHHEe, HaOJIIOJIEHHE W ONHMCAHWE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIIMH OJTHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIUIEPUHA C
ruapokcuaom meau(ll)), anpaerugoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rugpokcugom Menu(Il), B3aumoneicTBUE Kpaxmana C HOAOM),
pOBEJICHNE MPAKTUYECKOM pabOThl: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bolunciiennss mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA MM MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJTHOTO M3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3oTrcoaepxkaniye OpraHn4ecKue COeITMHEHUS.

AMMHOKHCIIOTBI KaK amM(OTepHble Oopranuueckue coeauHeHus. Gusnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuUMepe IIHIMHA). buonoruueckoe
3HAYeHUE aMUHOKUCHOT. [lenTusl.

benkn kak nOpUpOAHBIE BBICOKOMOJIEKYIIsSIpHbIE coeanHeHus. [lepBuunas,
BTOpUYHAs M TPETHUYHAas CTPYKTypa OenkoB. XUMHUYECKHME CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYEeCTBEHHbIE pEaKlMK Ha OeNKu.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M HUX MpEBpaIleHUI:
HaOJI0/IEHUE U ONKCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATYypalus OeNKOB IpU
HarpeBaHUM, LIBETHbIE PEAKLIUH OEIKOB.

BbicoKOMO/IeKYISIPHBIE COeIHHEHUS

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX COEAUHEHUN —
NOJIMMEPU3ALINS U TTIOJMKOHIHCAIHSI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAILCHUN:
O3HAKOMJIEHHE C 00pa3laMH MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,

Kay4YyKOB.
MexnpeaMeTHbIe CBA3U.



Peanuzanus MmexnpeaMeTHBIX CBA3EH NIPU U3YYEHUU OPTaHUYECKOW XMMHH B
10 kiracce OCYIIECTBISCTCS Yepe3 HCMOIb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-
HAay4YHBIX TOHSTUH, TaK W TOHATHUH, SBISIIOUIUXCS CUCTEMHBIMU JIJIi OTJEIbHBIX
peIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (DaKT, rumoresa,
3aKOH, TEOPHs, aHAIHM3, CUHTE3, KJIacCU(PHUKAIUS, MEPUOTUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIEPUMEHT, MOICIIMPOBAHUE.

dusuka: Marepus, DdHEpPrusi, Macca, aToM, OJEKTPOH, MOJIEKYa,
DHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI U SIMHUIIB UX H3MEPEHHUSI.

buonorus: xierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTUYECKU AaKTHUBHBbIC BemiecTBa (OE€NKH, YIJIEBOJbI, KUPBHI,
(dbepMeHThI).

['eorpadus: MuHEpambl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOMAEMbIE, TOILIUBO,
pECYpCBHL.

TexHonorusi: mNHIEBbIE TPOAYKTHl, OCHOBBI PpAlMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEACTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH.

11 KJIIACC
OBIIAA N HEOP'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMUM

XUMUYECKHM dJeMEHT. AToM. Sapo aroMa, HW30TONBL. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeeieHus AICKTPOHOB 10 OpOHTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYpAIUsl AaTOMOB.

[Tepuognueckuit 3akoH u llepuoanueckas cucremMa XUMHUYECKUX DJIEMEHTOB
. . MenpneneeBa. CBsi3b NEpUOANYECKOrO 3akoHa U [lepmoamdyeckoil CUCTEMBI
xumudeckux asneMeHToB . M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUSI CBONCTB XHMHYECKHX DJJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYIIaM U MEPUOAM.
3HaYEHHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Crtpoenue BemiecTBa. XHMHUYECKas CBA3b. BHIbI XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJSIpHAsi, MOHHAsA, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aKnenTopHbii). BomopomHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPHUIIATEIBHOCTD.
Crenenpb okuciieHus. IOHbI: KaTUOHBI U AaHUOHBI.



BemectBa  MOJIEKYJSPHOIO M HEMOJEKYJSPHOIO  CTPOEHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIbl KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKY.

[Tonsatue o mucnepcHbIX cucrteMax. VICTHHHBIE U KOJUIOMIHBIE PACTBOPBL.
MaccoBast 105151 Be1ecTBa B pacTBOpE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUMN. Howmenkiatypa
HEOPraHWUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknusa.  Kriaccudukamms — XMUMHYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHUYeCKON XHMHUHU. 3aKOH COXPAHEHHUS MacChl BEIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUH IPU XUMUUECKUX PEAKIIMX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3lInyHbIX (pakTopoB. OOpaTtuMblie
peakuuu. XuMmu4yeckoe paBHoBecue. DakToppl, BIMSIOMIKE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutnyeckas auccounanus. CuibHble U cialble nekTponutsl. Cpena
BOJHBIX PAaCTBOPOB BELIECTB: KUCJIasl, HEUTPaJbHAs, IEI0YHAs.

OKHUCIIUTENHEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METO/Ibl W3yYE€HUs BEMIECTB M HX IMPEBPALICHUI:
neMoHcTpanusa Taonui «llepuoguyeckas cuctema XuMu4eckux snemeHToB /[[. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTAUNIMYECKUX PEIIETOK, HAOI0JIeHne U
ONKCAaHKE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKeHHEe MEPOKCUIA
BOAOPOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIECHUE CPEABI PACTBOPOB BEIIECTB
C TIOMONIbIO YHUBEPCAIBHOIO WHIUKATOpPA, pEAKIMH HOHHOTO OOMEHa),
NPOBEJICHNE MPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GaKTOPOB Ha CKOPOCTh
XUMHYECKOU pEaKIUm».

PacuérHble 3anaum.

Pacyérel 10 ypaBHEHMSAM XUMHYECKMX pEaKLHMH, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETBI, PAaCU€Thl C HCHOJIB30BAHUEM IIOHATHUS «MAacCOBas
JIOJIS BEIIECTBAY.

Heopranuueckast xumust

Hemerannel. Ilonoxenue HemerayoB B Ilepuoguueckont  cucreme
xumudeckux siemeHToB [[. M. MenneneeBa u 0COOEHHOCTH CTPOEHHUS ATOMOB.
@u3nuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuUMepe
KHUCJIOpoJa, cephl, hocdhopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TaJloOr€HOB, CEpbl, a30Ta,
dochopa, yriaepoma U KpeMHHsI) W HMX  COeAMHEHUUH  (OKCHIOB,
KHCIIOPOACOAEPKAIMX KUCIIOT, BOJOPOJHBIX COETUHEHUN).

[IprMmeHnenne BaKHEUIINX HEMETAIIOB U UX COEAUHEHUM.



Meramisl. [lonoxxenne meraiuioB B llepuoanueckor cucremMe XHUMUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajioB. O0mue ¢uzndeckue cBocTBa MeTalioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUI DSl HAMIPSKEHUI METAJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPUM, KaJWM, KaJblLIHM,
MarHui, aJlOMUHHUH, IIUHK, XPOM, KeJIe30, ME/Ib) U UX COSIUHECHUM.

O6mue cnocoObl monyyeHus: MeTaioB. [IpumeHeHue MeramioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HMX IPEBpALICHUN:
H3ydeHHe KoJeKuu «MeTamibl U CIUIaBbl», OO0Pa3IOB HEMETAIUIOB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3a/a4, HaOJNIOJIeHHEe M OIMCAaHHWE JIEMOHCTPALIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA AJTOMUHUS C PACTBOPAMHU
KHUCIIOT U IIEJI0OYeH, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJUIOB).

PacuérHbie 3anaum.

Pacuérpl mMaccel BelecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIIMYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEHIECTB,
pacd€rbl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CITH OTHO
W3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponbp xumum B oOecrieueHUr SKOJIOTMYECKOM, SHEPreTUYECKONW W MHUIIEBON
0e30MacHOCTH, Pa3BUTHUM MeAWIMHBL [loHSATHE O HayYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBienuss 00 OOMMX HAyYHBIX NPUHIUIIAX [POMBIILICHHOTO
IIOJIyYEHUS] BaKHEUIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUANIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa,
Matepuaibl JJs 3JEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHMYECKUE U MUHEpaJIbHbIC
yI00pEHHSL.

XuMHusT U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIOIb30BaHUS MPENapaToB OBITOBOM XMUMUU
B [IOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBsI3ed NpU  HM3YyYEHUH OOwWed u
HEOpPraHU4YeCcKorl XUMUM B 11 Kitacce OCyIIECTBIISIETCA YEPE3 MCIIOIB30BAHUE KaK
OOIIMX €CTEeCTBEHHO-HAYUHBIX TOHSITUW, TaK W TIOHATUN, SBJISIIOLIUXCS
CHUCTEMHBIMHU JIJISI OTAEIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbIE TMOHSATHS: HAYyYHBIH (PaKT, THIIOTE3a, 3aKOH,
TeOpHs, aHajiu3, CHUHTE3, Kilaccupukamus, MNePUOAUIHOCTh, HAOIIOJICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



duznka: MaTepusi, IHEPTUsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIeCTBA, (PM3MUECKUE BEIUYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kierka, oOpraHusM, JKOCHCTema, Ouocdepa, Makpo- ¢
MHUKPORJIEMEHTHI, BUTAMUHBI, 0OMEH BEII[ECTB B OpraHU3MeE.

['eorpadusi: MuHepanbl, TOpHBIE MTOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIMBO,
PECYpCHIL.

TexHomorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrUsl, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEPUANIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IMHILEBAs
MPOMBIIIJIEHHOCTh,  (hapMarieBTUUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX MPEnaparoB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUasoB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI I10 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpPEeOOBAaHUA K pe3ylbTaTaM OCBOCHHUS
Oo0y4YarolMUMHUCsL TIpOorpaMM CpefaHero oo0mero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeaMeTHbIM M TMpeaMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM  Jis
pa3pabOTKHN IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrpPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETLHOCTHBIA MOAXOI.

B cooTrBercTBHM C CUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHUsl BbIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOIUMUCS POCCUUCKON TPaKJAHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJIM4YMe MOTUBALIUM K O0YyUCHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JTUYHOCTU HA OCHOBE
KIJTFOUEBBIX [IEHHOCTEH W UCTOPUUYECKHUX TPAAUIIHIA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOUIMXCSi PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH I[EHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHUs;

HAJIMYUE TTPABOCO3HAHUS IKOJIOTHIYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[ETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUSA MpeAMeTa «XHUMHS» JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCIHUTATEIBHOM JEATETHbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U HaealaMd POCCUHCKOr0 TPaKJaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMM Y  TpaBWIAMH  TOBEJEHHUSA,  CIOCOOCTBYIOLIMMHU  MpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00y4aroIuXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMera «XUMHUS»  OTPaXKaroT
c(OpMHPOBAHHOCTh OMbITA I[MO3HABATEIbHOW W MPAKTUYECKON AESTENIbHOCTU
OOy4YarOIIMXCs MO pean3alii MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa;ka1aHCcKOro BOCIIMTAHUSI:

OCO3HAaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYLHOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHHS K 3aKOHY U MTPABOMOPSIKY;

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M TMpaBUiaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIIPU CO3/IaHUH
y4€OHBIX MPOEKTOB, PEUICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TIPUHUMATh MOTHBBI, HaMEpPEHUsS, JIOTUKY U
apTyYMEHTBI JIPYTUX MPH aHAIN3€ PA3IMYHBIX BUJIOB YICOHOM NESITEIHHOCTH;

2) MaTPHOTHYECKOT0 BOCTINTAHMS .

IIEHHOCTHOT'O OTHONICHHWSI K WCTOPUYECKOMY ¥ HAydYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOpPYECTBA B 00OJIACTH TEOPHH M IMPAKTHYCCKOI'O
MPUMCHCHHUSI XMMHH, OCO3HAHUS TOT0, YTO IOCTH)KCHHUS HAYKH €CTh pe3yJbTar
JUIATETILHBIX ~ HAONIOACHUH, KPOIOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpeca M TI03HABATCIIPHBIX MOTHBOB B IIOJYYECHHH M TIOCIIECIYIOIIEM
aHanm3e WHQPOPMAIUUA O TMEPETOBBIX JTOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STHUYECKOTO TIOBE/ICHHS;

CITOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XMMHUCCKUMU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICGHMBATh CBOE IMOBEACHHUE M TOCTYIKH CBOMX TOBApHIICH C
MO3UIIMKA HPABCTBCHHBIX M TIPABOBBIX HOPM M OCO3HAHHE TOCIEACTBUN HTHX
MIOCTYTIKOB;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

MOHMMAaHMS IIEHHOCTEH 310poBOro M Oe3omacHoro oOpasza IKW3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (pm3mdecKkomMy u
NICUXHYECKOMY 3/I0POBBIO;

coOoieHUsT TpaBwil 0€30MacHOro OOpaIlleHUs C BelIeCTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYLOBOM JEATEIIBHOCTH;

MOHWMAHUS IIEHHOCTH TPaBWJI WHIWBUAYAJTHHOTO M  KOJUIGKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOMIUX 370POBBIO U KU3HHM JIHOJICH;

OCO3HAHUS TIOCJIECJICTBUN W HENPHUATHS BPEIHBIX MPHUBBIUEK (yHOTpeOIeHUs
AJIKOT'OJIsI, HAPKOTHUKOB, KYPEHUS);

5) TPy10BOT0 BOCIIUTAHUS:

KOMMYHUKATHBHOM  KOMIICTGHTHOCTH B y4eOHO-HCCIICIOBATEIBCKOU
JESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JAPYruX BHAAX
JIEATENLHOCTH;

YCTAaHOBKM HAa aKTHBHOE Yy4YacTHE B PEIICHWH TNPAKTUYCCKUX 3aaad
COIMAIbHOM HAINPaBJIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MPOQeccHil pa3IuyHOro pojaa, B TOM
YKCJI€ HA OCHOBE MPUMEHEHHSI PEMETHBIX 3HAHUHI 10 XUMUU;

YBaXEHUS K TPyLy, JIOJIAM TpyAa U pe3yjibTaTaM TPYAOBOM NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYAJbHON TpaeKTOpUU
oOpa3oBaHus, Oyaymied Mpodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C y4YETOM JIMYHOCTHBIX MHTEPECOB, COCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpedHOCTeN 0011IeCTBa;

6) IK0JI0rMYeCKOro BOCIIUTAHUSI:

HKOJIOTUYECKHU 11€71ecO00pa3HOro OTHOIIEHHMsS K NPUPOJE, KaK HCTOUYHUKY
CYILLIECTBOBAHHUSI KU3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapakKTepa SKOJOTUYECKUX MPOOJeM, BIHMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLUATILHON CPEBI;

OCO3HAaHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHKEHUN XUMHH JJis
pELIEHHs] BOIPOCOB PAallMOHAIBHOIO IPUPOIONOJIb30BAHUS;

AKTUBHOTO HEINPHUATHS JCUCTBUK, NPUHOCAIIUX BPEI  OKPYKAIOLIEH
OPUPOAHON Cpelie, YMEHUsI MPOrHO3UPOBATH HEOJArONMPUSTHBIE IKOJIOTMUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U NMPEIOTBPALIATh UX;

HAJIMYUS Pa3BUTOIO IKOJIOTMYECKOr0 MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpBI,
OTbITa JeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHKATHUBHON M COLMAIBHOU
NpPaKTHKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO IPOTUBOCTOSATH HJIEOJIOTHU
xemo(hoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHMMaHUSl CHEeUU(PUKA XUMUM KaK HAyKd, OCO3HaHUs €€ pojild B
(bopMUPOBaHUU pALMOHAIBHOIO HAYYHOTO MBILIUICHHS, CO3JaHUU LIETOCTHOrO
Npe/ICTaBIIEHUsI 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUHM TPUPOIHBIX 3aKOHOMEPHOCTEH W pelIeHUd MpoOJeM COXpaHEHHUS
MIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XHMHMHM JJIsI  COBPEMEHHOMU
OUMBWIN3ALUMHU: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOM pOJIH B
CO3/JIaHNM HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00AIBHBIX MPobiieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUECKOW, MUIIEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECIICUCHUM YCIOBUUN
YCIIEUIHOIO TpyJda M SKOJIOTMYECKM KOM(OPTHOM JKM3HM KaXKAOro 4WiIEHa
o0111ecTBa;

€CTECTBEHHO-HayYHOW TIpaMOTHOCTU: T[IOHUMAHUSA CYIIHOCTH METOOB
MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



HoJy4yaeMble 3HaHUS JJI aHAJIU3a U OOBSICHEHMS! SBJIICHUN OKPY’KaIOIIEro MUpa u
MPOUCXOASAIINX B HEM WU3MEHEHUH, YMEHHUS JIeaTh 00OCHOBAaHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIOIIUXCS MJaHHBIX C LENbI0 TOMYyYeHHUs
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJNb30BaTh XWMHUYECKHUE 3HAHHS JUIS
peleHus IpodJieM B pealbHbIX JKU3HEHHBIX CUTYalIUsAX;

MHTEpeca K MO3HAHUIO U UCCIIEJ0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HEMPEephIBHOMY  00pa3oBaHUIO W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3auyHbIX cepax npodeccruoHaIbHOU

JESITEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHMSI YUEOHOIro Mpeamera «XHUMHs» Ha
YPOBHE CpEeHEro 00111ero oopazoBaHus BKIOYAIOT:

3HaYUMblE A (GopMHpOBaHHS  MHPOBO33PEHHUS o0y4arommxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHayYHbIE MOHATHUS, OTPa’KaroIne
[EJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M ClHeUu(UKy METOJ0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPIHUsl, SIBJICHUE,
MpoLIECC, CUCTEMA, HAYYHBIM (paKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEI0BAHNE, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCAJIbHbIE Y4eOHbIe NeWCcTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJATUBHEIE), 00ecCIeunBaroIIne dbopmupoBaHue G yHKIIMOHATHHOM
TPaMOTHOCTH U COITUATHFHOW KOMIIETSHITMHN 00y4JarOIINXCST;
CITIOCOOHOCTH o0y4Jaronuxcs UCIIOJIb30BaTh OCBOCHHBIEC

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JICUCTBUSA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PEryJISTUBHBIMU
JIEUCTBUSIMU.

OBJajnenue YHUBEPCAJIbHbIMH y4eOHbIMH NMOo3HABATEJbHbIMHU
JEUCTBUSIMU

1) 6a30BbI€e JOTHYECKHE AeiiCTBHSI:

CaMOCTOSATENIbHO  (popMyNIHpOBaTH U aKTyaJlU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONpPENCNATh LENA JEATEIIbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU UX
JTOCTHXKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIBHOCTH C MTOCTABJICHHBIMU LIETAMU;

WCIOJIb30BATh MPU OCBOCHUHW 3HAHUW MPUEMBI JIOTMUYECKOTO MBILILICHUS —
BBIJICIIATh XAPAKTEPHbIC NPU3HAKU MOHSATUM W yCTAHABJIMBATH MX B3aWMOCBS3b,



UCITOJIb30BaTh COOTBETCTBYIOIINUE MOHSATHS JIJII OOBSCHEHUS OTICIbHBIX (PAaKTOB U
SIBIICHU;

BEIOWpAaTh OCHOBAaHWUS W KPUTEPUH IS KIACCH(PUKAIMKA BEMICCTB U
XAMUYECKUX PEAKIINM;

yCTaHABIIMBaTh TPUYMHHO-CJICICTBEHHBIC CBSI3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyKIeHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, II0
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PAcCMaTPHBACMBIX
SIBIICHUAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKIIFOUCHHUS;

IPUMEHATh B IIPOIIECCE TO3HAHMS, HUCIIOIb3yeMbIe B XUMHUH CUMBOJIUYECKHUE
(3HAKOBBIC) MOJIETIH, TTPEOOPA30OBLIBATH MOCIIbHBIC TTPEICTABICHHS — XUMUYCCKUAN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOM
peakIuyu — MpU PEHICHUH YYEeOHBIX IO3HABATEIBHBIX W MPAKTHYECKUX 3aj1ad,
MPUMEHSTh HA3BaHHBIC MOJICIIbHBIC MTPEICTABICHUS JIJIS1 BHISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYECKHUX PEAKITUH.

2) 0a30BbIE HCCJIEI0BATEIbLCKHE AelCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOT'O MO3HAHUS BEIISCTB W XHUMHYECKHUX
peaKuuii;

dbopMyIHpOBaTh MEU 1 3aa91 MCCICIOBAHMS, UCTIONB30BAaTh ITOCTABIICHHBIC
U CaMOCTOSTENbHO C(HOPMYJIUPOBAaHHBIE BONPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JIJIT (POPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSITEIILHOTO IIAHUPOBAHUS W IPOBEACHUS
YUYCHUYECKUX IKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHUSI HAOIIOJATh 32 XOJO0M
IpoIiecca, CaMOCTOATEIbHO TPOTHO3UPOBATH €ro pe3yibrar, (OpMYIUpPOBAThH
00001IIeHNS 1 BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YIHTAaTOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJCIaHHOM paboTe;

npuoOperarh OMNBIT YYCHHMUECKON HCCIEIOBATEIbCKOM W MPOEKTHOM
JEATENBbHOCTH, MPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY
MMOWICKY METOJIOB pEIICHUS TMPAKTHYECKUX 3a1ad, NPUMEHEHHUIO Pa3IMIHBIX
METO/IOB ITO3HAHMS.

3) pa6oTa ¢ uHpopMaLHEii:

OpPUEHTHPOBATLCSA B Pa3IMYHBIX MCTOYHHKAX HHpopManuu (HaydIHO-
MOMYJIsIpHAsT JIUTEpaTypa XWUMHUYECKOTO COJEp)KaHMs, CIPaBOYHBIC TIOCOOWS,
pecypcel MHTEpHETa), aHAIU3UPOBaTh HMHPOPMAIIUIO PA3JIMYHBIX BUAOB U (HOpM
IpeICTaBICHNS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH n
HEIIPOTHBOPECUYNBOCTD;



(GopMynupoOBaTh 3alpoChl U MPUMEHATh PA3IUYHBIE METOABI MPU IOUCKE U
orbope wuHbOpManMK, HEOOXOAUMOW [JIsl BBIMNOJIHEHHMS y4eOHBIX 3ajad
ONPEAEIIEHHOrO TUIIA;

OpUOOpETaTh OMBIT HMCHOJIB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUU U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TpPEACTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TAOIHILIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpeICcTBa Npu paboTe cC
XUMHYECKON HHpOpMaleil: NpUMEHSITh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTH4YeCKUe) 3HAaKU U CUMBOJIBI, (hopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHUE CpEICTBA
HarJIsIHOCTH.

OgiajeHne yHUBEPCAJIbHBIMI KOMMYHHKATHBHBIMU /I CTBUAMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAae€MOM TEMbI B XOJ¢ JUaiora W/Win
JUCKYCCUM,  BbICKa3blBaTh  HJA€H, (OPMYJIMPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHMSI MPEJIOKEHHOM 3a1a4H;

BBICTYINIaTh C MPE3EHTALMENl pe3yJbTaTOB I103HABATEIILHOW JEATENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO I COBMECTHO CO CBEPCTHUKAMH IPHU BBIITOJHEHUH
XUMHUYECKOr0 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3aluy y4eOHOro MpoeKTa U (PopMyIupoBaTh BHIBOBI
[0 pe3yJibTaTaM IPOBEIEHHBIX MCCIENOBAHMM IYTEM COIJACOBAaHUS NO3MLUN B
X0J1e 00CYKJIeHUsI 1 00OMEHA MHEHUSIMU.

Ogy1aieHNE YHUBEPCAJIBbHBIMH PeryIsiTHBHBIMH AeiiCTBUAMM:

CaMOCTOSITETILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIBHYIO
NESATENbHOCTh, OmNpenenss €€ Lead M 3aJadyd, KOHTPOJWPOBaTh M MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MpEIaraéMblii alrOPpUTM ACHCTBHA Tpu
BBITIOJIHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
¢ dekTuBHBIN crnoco0 MX peuieHus ¢ y4ETOM TONYYEeHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIHAIX;

OCYUIIECTBJISTh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CaMOAaHAJIN3a
U CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpeameTHbie  pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUS»
OTpaXkKaroT:

c(OPMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SIBJICHUU



npupoabl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIHOHATBHON TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs] MPaKTUYECKUX 3aj1a4
M DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIArarolMe TMOHATHS (XMMHYECKUI 3JIEMEHT, aroM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JEKTPOOTPHULIATEIbHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass M COKpaiiéHHas), MOJib, MOJSpHAas
macca, MOJSIpHBIH OO0BEM, YIJIEpONHBIM CcKeneT, (yHKUMOHAIbHAs TpyMIa,
paauKan, U30Mepus, U30MEPbI, TOMOJIOTMYECKUI PAJl, TOMOJIOTH, YTIE€BOAOPO/IBI,
KHUCIIOPOJ U Aa30TCOJIepKalllie COEAMHEHUsS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannyeckux BeniectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHH, MHPOBO33PEHUYECKHUE 3HAHUA,
JeXKAllUe B OCHOBE IOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJIICHUM, (PAKTOJIOIMYECKHE CBEJEHUS O CBOMCTBax, COCTAaBE, IOJYYECHUHU H
0€30MacHOM HCIOJBb30BAaHUU BA)XKHEWIINX OPraHMYECKUX BELIECTB B OBITY H
MIPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE NPHU3HAKH TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OIMCAHMM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHHUSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
(GopMyn OpraHMYeCKHMX BEIIECTB U YpPaBHEHUM XMMHUYECKUX pEaKLuH,
M3rOTaBIMBATh MOJEIH MOJEKYJ OPraHWYECKHX BEUIECTB ISl WIUIFOCTPALMH HX
XUMHUYECKOI0 U MPOCTPAHCTBEHHOI O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMJIEKHOCTh HU3yYEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K ONPEIEIEHHOMY
KJIAcCy/Tpylnmne CcoenuHEeHUuN (yrieBOJOpOMbl, KHCIOPOJA M a30TCOAepXkallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JaBaTh MM Ha3BaHUS IO
cuctematuueckoit Homenknatype (IUPAC), a takxe NpUBOAWTH TPUBUAIbHBIC
Ha3BaHUSA OTHAEJBbHBIX OPraHMYECKUX BEIIECTB (ITWIIEH, MPONWIIEH, AallETUJICH,
ATWICHIJIMKONb, TIULEPUH, (PEeHoN, (opManbAeruj, aueTalbJIeruja, MypaBbHUHAS
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAsI KMCJIOTa, CTEAPUHOBASI KUCIIOTA, TIII0KO034,
bpyKTO3a, Kpaxmal, HeJTI0I03a, TJIUIUH);

c(OPMUPOBAHHOCTb YMEHHSI ONpPENEIsITh BHJbl XUMHYECKOW CBSI3HM B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(OpMHPOBAHHOCTh YMEHHUSI TPUMEHSATHh TOJIOKCHHSI TEOPUU CTPOCHUS
oprannyeckux BemuiectB A. M. byrnepoBa A 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh  yYMEHUW  XapakKTepu3oBaThb  COCTAaB, CTPOCHHE,
dusznueckre M XMMHUYECKHE CBOWCTBA THUMHYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3THWIEH, MPOMWIEH, AalleTHICH,
Oyranuen-1,3, merunOyranuen-1,3, O€H30J, METAHOJ, 3TaHOJ, ATUJICHIJIUKOJIb,
IMIeprH, (EHOJI, aleTabACTU/l, MypaBbUHAS M YKCYCHAas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJIJIr0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHil ¢
UCITOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YIJIEBOIOPOJIHOTO
Coipbsi  (HeTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEepepaboOTKH U
MPaKTUYECKOE MPUMEHEHHE NPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYUCICHUS 1O XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA HMCXOJHOIO BEIECTBA WM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WJIM MPOJYKTOB PEAKIIUN );

chOpMUPOBAHHOCTh YMEHHUHN BIAJeTh CHUCTEMON 3HAaHUH 00 OCHOBHBIX
METOJIax HAyYHOrO TMO3HAHUS, UCIIOJIb3yEeMbIX B XMUMUU MPU MU3YUYECHUU BEIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MEpPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
HCIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS [JIl TPUHATHS pEIIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH M UX
NPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHU COOJIIOAAThH MPaBHiIa TIOIB30BAHMUS XUMUYECKOU
MOCy/1Iol U JIabOpaTOPHBIM O0OpPYJIOBAaHUEM, a TakKKe IMpaBwia OOpalleHus ¢
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKLUMSIMHU IO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUTAHHPOBATH U BBIMIOJNHITH XUMHYCCKUI
AKCHEPUMEHT (IIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOTYyUYCHHUE
ASTWJIIEHA M M3YYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKLIUU OPTaHUYECKHUX
BEIIECTB, JCHATypalus OETKOB MPU HArpeBaHWHU, IBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKH O€30MaCHOCTU TMpU OOpalieHuu ¢
BEI[ECTBAMU U JIaOOpPATOPHBIM O00OpPYAOBAaHUEM, TIPEACTABIATH PE3YyJIbTATh
XUMHYECKOTO HKCIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GopMyIUpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
nHpOpMaIMIO, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
uHdopMmanuu, MaTepHeT u aApyrux);



chOpMUPOBAHHOCTh  yMEHUH  COONIOJATh  MpaBWiIa  DKOJIOTHYECKH
I[EJIECO00PA3HOT0 TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENAX
COXpPAHEHHSI CBOETO 3JI0POBbA M OKpYXKAIOUIEeH MPUPOJHON Cpelbl, OCO3HABATH
OMMaCHOCTh BO3JICMCTBHS HA >KHUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbIch Toka3arens I[1/IK, moscHsITh Ha mpuMmepax CIIOCOOBI
YMEHBIIICHUSI W MPEJOTBpAlCHUS HMX BPEIHOTO BO3JCUCTBUSL Ha OpPraHU3M
YEJIOBEKa;

JUIS 00yYaroIIUXCS ¢ OTPaHUYECHHBIMH BO3MOKHOCTSIMHU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHHS BEIIECTB H
XUMHYECKHUX SIBICHUM;

JUISL CHENbIX U CHa0OBHASIIMX OOYy4YaroIIUXCs: yMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 chucTeMy obo3HaueHui JI. bpains misg 3amucu XuMHUYeCcKuX

bopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHMS Kypca «OOImas W HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOHM COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHUMHUU B T[IO3HAHUM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM  MBINUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PEIIEHUS MPAKTUYECKUX 3a1a4
1 DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHMSI K CBOEMY 3JIOPOBBIO M MPUPOIHOU
cpene;

BIIAJICHUE  CUCTEMOW  XMMHUYECKHMX  3HAHMH, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAraIONINEe IMOHATUSA (XUMUYECKHUH B3JIEMEHT, aToM, HM30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAJIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTD, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XMMUUYECKasl CBS3b
(KoBaJICHTHAs1, MOHHAs, METAJIINYECKas, BOJOPOJIHAS ), KpUCTAJIIMYECKasl PeIIETKa,
TUOBl  XUMHUYECKUX  pPEAKIMi, PACTBOP, DJIEKTPOJMUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJUTUYECKAST JUCCOLMAIMUSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM peakiMh, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuanuu, nepuoauueckur 3akoH [[. U. Menpneneesa,
3aKOH COXPAaHEHHs] MAacChl BEUIECTB, 3aKOH COXPAHECHUS W MPEBPALCHUS HEPTUHU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHMUS MPUYMHHOCTH M
CUCTEMHOCTH XHMHYECKHUX SIBIICHUH, (DaKTOJOIMYCCKHE CBEJACHUS O CBOMCTBAX,
coCcTaBe, MOJIy4YeHUH U 0€30MacHOM HUCIOJIb30BAHUM BaKHEUIITNX HEOPTraHUYECKUX
BEIIECTB B OBITY U MPAKTHUECKOHN JEATEILHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHHUH BBISBJIATH XapaKTepHbIE MPU3HAKH MOHITHIA,
YCTaHAaBJIMBAaTh MX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE ITOHATHS MPH
ONMCAHNN HEOPTAHUYECKHUX BEIIECTB U UX NIPEBPAICHUM;

c(OpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JIs
cocTaBieHMsT (GOpMyJl BEUIECTB U  ypaBHEHUH  XHMMHUYECKUX  pEaKluH,
cuctematuueckyro HoMmeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOpraHWYeCKUX BeUlecTB (yrapHblid ra3, YIJIEKUCbIA ra3, aMMHaK, TaméHas
U3BECTb, HETalIEHas! U3BECTh, MUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUMN OINpPENENSITh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX IEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMMHUYECKOU
CBs3M (KOBaJEHTHasi, MOHHAs, METAJUIMYECKasi, BOJIOPOJHAs) B COCIUHEHUSIX, THII
KPUCTAJUIMYECKON pEemETKM KOHKPETHOTO BEILECTBA (aTOMHAs, MOJIEKYJISpHasd,
MOHHAsI, METAJUIMYECKAs), XapaKkTep CpeAbl B BOAHBIX pacTBOpPax HEOPraHUYECKHUX
COCIUHCHU;

c(hOpMHPOBAHHOCTh YMEHUN yCTaHAaBJIMBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEUIECTB II0 HX COCTaBYy K OIpEAeNEHHOMY Kiaccy/Tpymnie
COEIMHEHUH (IIPOCTHIEC BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUIbI, OCHOBAHU,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKpBhIBAaTh CMBICI MEPUOAMUYECKOro 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (QYHKIIUH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJIeMeHTOB |—4 mnepuomgoB Ileproguyeckol CHCTEMBI
xuMudeckux daemeHtoB JI. M. MenneneeBa, WCIoOnb3ys MOHATHS «s-, P-, d-
DIIEKTPOHHBIE opouramm, «QHEPreTUYECcKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAUHECHHU
110 Iepuojam u rpymnnam [lepuoguyeckon cucteMbl XMMAYECKHX diieMeHToB []. 1.
Menpeneena;

chOpMUPOBAHHOCTh ~yYMEHHUH  XapaKTepu3OoBaTh  (OMHMCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKON CBA3M MEXKIY HEOPraHUYECKUMU
BELIECTBAMU C ITIOMOILIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

c(OpMHPOBAHHOCTh YMEHUS KIACCU(DULIMPOBATH XUMHUYECKUE DPEAKLIUU I10
pa3NMYHBIM NpPU3HAKaM (YUCIY M COCTaBY pPEAarupyrolluX BEIHIECTB, TEIJIOBOMY
sddexTy peakuuy, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 00OpaTHUMOCTU
peaklHy, YYaCTHIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHHMM COCTABIIATH ypPaBHEHHUS pEaKUUN Ppa3IuUHbIX
THUIIOB, TOJIHBIE U COKPAIIEHHbIE YPABHEHHSI PEaKLMii HOHHOTO OOMEHA, yYUThIBas
YCJIOBU, IIPU KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHIIA;



c(hOPMHPOBAHHOCTh YMEHHUU TMPOBOAWTH PEAKIMH, MOATBEPKIAIONINE
KAueCTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PAaCTBOpPaX HEOPTraHUYECKUX
BEIIECTB;

c(OpMHPOBAHHOCTh ~YMEHHMH  pacKpbIBaThb CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA TOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEAKIIN;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHEro Bo3aecTBus (mpuniuin Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHYECKHUE IPOIIECCHI,
JIeKaIlllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkke CQOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOIIMX HAYYHBIX NPUHIIMIIAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMUIECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM
MOHSITHSI «MAaccOBasi JI0JIsI BEIIECTBA B PacTBOpPE», OObEMHBIX OTHOIIECHUMN Ta30B
IpY XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOIO M3 YYACTBYIOIIMX B pEaKIUU
BEIIECTB, TEIUIOBOTO A(PdekTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHUsSI MacCChl
BEIIECTB, MPEBPAIEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBUjia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1a0OpaTOpHBIM O00OpPYJOBAaHUEM, a TakXKe MpaBWia OOpaleHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITIOJTHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOIHATH XUMHUYECKUN
AKCHEPUMEHT (pa3yioKEHUE MEPOKCHA BOJIOPOJia B MPUCYTCTBUM KaTalW3aropa,
OMpENIETICHUE Cpelbl PAaCTBOPOB BEIIECTB C IOMOIIBI0  YHHUBEPCAIBHOIO
WHANKATOPA, BIMSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIHH,
peaknuu WOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIuu Ha cyib(par-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad IO
temaM «Mertamisl» U «Hemeramnb») B COOTBETCTBHM C MpPaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU U J1aOOpaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJAbTaThl XUMHUYECKOIO JKCIepUMEHTa B (¢GopMe 3alucu
YpPaBHEHUI COOTBETCTBYIOLIUX peakiuii U (PopMyaupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIUIO, TONMYYaeMyl0 U3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIuu, TuTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ yYMEHUH  COONIOJATh  MpaBWjIa  DKOJIOTHYECKH
1eaecoo0pa3HOro MOBENCHUST B OBITY W TPYJAOBOM JEATENBHOCTH B IEIISIX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOJAHON Cpebl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEUIECTB, TOHUMAS
cmpicnt mokazarenst [IJIK, mosicHAT, Ha mnpuMepax CHoOcoObl YMEHBIICHUS U
MPEAOTBPAIICHUSI UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl OOYYaroMMXCs C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMMYECKUX SBJICHUM;

JUISL CIENBbIX W CIHA0OBUASIIUX OOYYAIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HadueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos

HaumeHoBaHMe pa3aesioB U TeM DyeKTpoHHbIE (LU (PPOBBIE)
Ne n/m Kontpoabnbie | IlpakTnyeckue

NMPOrpaMMbIl Bcero o0pa3oBaTejbHbIE Pecypchl

padoThI padoThI

Pa3nen 1. TeopeTnyeckne 0CHOBBI OPraHUYECKOH XUMUHU

[IpenmeT opraHMueCKOM XUMHUH. https://academy-

11 Teopus cTpoeHust OpraHMyECcKux 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequHeHuii A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoasl

[IpenenbHbIC YrIeBOAOPOIBI — https://academy-

2.1 pel - AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
AT ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHbie yriaeBo10pOIbL: hitps://academy-

2.2 pel yr AOPOARL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHPL, QTKATHCHDL, aTKHHbT 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomMaTH4ecKue yriieBOAOPOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
IT
24 PHPOAHBIC HETOHHHIH 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOAOB U HX MepepaboTKa
Hroro no pazneny 13
Pa3nen 3. Kuciopoaconep:kaiiue opranHnyeckne coeTHHEHUsI
https://academy-
31 Crprer. exon 3 0 0 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

7440-4b6f-bf84-c04fad71694f

Anpneruasl. KapOOHOBBIEC KHCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
TIOXKHBIE SQHPHI 0ba3-4945-h076-ch7ae5858b90
https://academy-
3.3 VriieBoabl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13

Pasnen 4. A3orcoaep:kaniue opraHnyecKue coeTuHeHnsl

https://academy-

41 AmuHbl. AMUHOKHUCIOTEL benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo paznery 3
Pa3nen 5. Boicokomoieky isipHblie coeNHEHHS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME



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 KJIACC

KonuyecrBo yacos DJIeKTPOHHbIE
HauMenoBaHue pa3aesioB H TeM HudpoBbIE
Ne i/ P Konrtpoabnbie  IlpakTnueckue (1 pp )
NMPOrpaMmbI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pasjnen 1. TeopeTuueckue OCHOBbI XUMHU
Crpoenue aromoB. [leprnoauueckuii 3akoH
1.1 u [leproanyeckas cucTeMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J1. . Menneneena
12 XUMUYECKUE PEAKIINH 6 1 1 https://lesson.edu.ru/04/10
.M o
1.3 Crpoenne semectsa. Muoroobpasne 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckasi Xamusi
2.1 Mertamnsl 0 https://lesson.edu.ru/04/10
2.2 Hemeramnst 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPTAHMHECKHX H OPIaHHIECKUX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Uroro no pazneny 17 https://lesson.edu.ru/04/10
Pazgen 3. XuMus u ;KU3Hb
3.1 XUMUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'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

IHHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoaudecTBO yacoB
Ne Mara DJIeKTpoHHbIe N (ppoBbIe
Tema ypoka Kontpoannbie | IlpakTndeckue
n/n Bcero U3yYyeHHs1 =~ 00pa3oBaTeJbHBIE PeCYPChI
padoTsI padoTsI
IIpenmeT opraHN4YeCKON XUMUH, https://academy-

1 e BO3SHUKHOBEHHE, pa3BUTUE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHUS OPraHUYECKUX https://academy-

2 coenunenuit A. M. bytiepoga, 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
€€ OCHOBHBIE IOJIOKEHUS ab0e-4¢59-9dcf-20517ae4b52¢e
[IpencraBnenue o
KJaccu(UKauy OpraHuIecKux
BeuecTB. HomeHnknarypa hitps: //academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTeMaTIECKa) H e1a9-410f-h8be-b4ch589aead1
TPUBHAIbHBIC HA3BaHUS
OpFaHI/I‘IGCKI/IX BCIIICCTB
AJKaHBI: COCTaB U CTPOCHHUE hitps://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKII A ec23-473c-h3d7-ed82fcaddd02
MeraH 1 3TaH — npocTenmne hitps//academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTCII ATRAH0B ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHE hitps://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBoncTBa 4158-4bd1-ae98-18dc1cfb9399

7 OTHICH H MPONHICH — 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁH.IHC npeaACTaBUTCIIN



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

[Tpaktuueckas padora Ne 1.

https://academy-

8 «ITonyyenue sTrneHa U content.apkpro.ru/lesson/53cd2379-
W3YyYEHUE €TO CBOMCTB) 2a45-43b1-9f67-7ebcdaf03ce0
Anxaauensl. byraguen-1,3 u

9 merunOyranmen-1,3. Hlonysenne https://lesson.edu.ru/04/10
CHHTETHYECKOTO KayJyKa U
PE3UHBI
AJNKHWHBI: COCTaB U OCOOCHHOCTH

10 CTPOCHI, FOMOHOFHTGCKPVM pAL https://lesson.edu.ru/04/10
AneTuiieH — mpocTeHmiA
NpeICTABUTEITh ATKHHOB
BerurciieHus 1o ypaBHEHHIO hitps://acadery-

11 . content.apkpro.ru/lesson/7dada027-
XUMITIECKOH eariiiy 8448-418f-b416-fhaledd4ab6d
ApeHbl: 0€H3011 U TOITYOJI D

12 Tp ) Yol content.apkpro.ru/lesson/d86d7d00-

OKCHHHOCTD apeHos d5h4-491d-aded-c3ddal Ofeef4
['eHeTnveckas CBsI3b

13 YIICBONOPOIOB, https://lesson.edu.ru/04/10
MMpUHAJIC)KAIIUX K pasJIMYHbIM
KJ1accam
[IpupoIHbIC HCTOYHUKH
YIJIEBOIOPOIOB: TIPUPOTHBIH ra3

14 Y TIONTyTHBIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
HEPTH U TIPOTYKTHI €€
nepepaboTKu
IT

15 PUPOIHBIC HOTORHUIH https://lesson.edu.ru/04/10

YIJI€BOIOPOIOB: IPUPOIHBIH ra3



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

Y TIOTTyTHBIE He(DTSAHBIE Ta3bl,
HE(PTH U IPOJTYKTHI €€
nepepaboTKu

KonTtponbnas paboTta mo

16 https://lesson.edu.ru/04/10
paszaeny «YTIeBOaOpOAbD)

IIpenenbHbIE OAHOATOMHBIE https://academy-

17 CIUPTHI: METAHOJI M ATAHOJL. content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBsizb 7440-4b6f-bf84-c04fad71694f
MHOTr0aTOMHBIE CITHPTHI: https://academy-

18 PTRL: content.apkpro.ru/lesson/461aa9c8-
S THIICHIITHKOID 1 HHHCPHH cOef-4827-a8e5-d12a0bedc826
DEHOI: CTPOEHUE MOJIEKYJIBL, https://academy-

19 du3HUecKre M XUMUYECKHUE content.apkpro.ru/lesson/649883hb8-
CBOﬁCTBa, MPUMEHEHUE 7c5f-4116-896e-10a2278b08f1
Anprerusr: GopManbIeTuI 1 hitps://acaderny-

20 ) A content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIAL ALCTOR Oba3-4945-h076-ch72e5858090
OIHOOCHOBHBIE MPEIEIIbHBIE https://academy-

21 KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAas ¥ YKCYyCHAs 3438-4b57-a3ec-ba0f9fe63c0d
[Mpaktuyeckas padota Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efba8hb98cdb
CreapuHOBas U OJIEUHOBAS

23 KHCIIOTHI, KaK MPEeICTaBUTEIN https://lesson.edu.ru/04/10
BBICIINX KApOOHOBBIX KUCIOT
Mpia KaK COJTU BBICIIIUX

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

MoIoIIee JeHCTBUE



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

CrnoxHble 3UpbI Kak
IIPOM3BOJIHBIE KapOOHOBBIX

https://academy-

25 - content.apkpro.ru/lesson/71ac43f2-
KHCIOT. & HIPOITHS CHONMHBIX 204-4945-a0eb-1e59cd5f4dof
3¢upoB
JKupel: ruapon3, IpUMEHEHNE https://academy-

26 5 Dbl THIP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHECKAS POJIb HUPOB a0d4-4945-a0eb-1e59cd5f4dof
YrieBodsl: COCTaB,
kinaccudukanus. Baxxueimume https://academy-

27 h content.apkpro.ru/lesson/709ce43a-
TPCACTABATEIH TOKO34, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa

28 Kpaxmas u nenmionosa kax https://lesson.edu.ru/04/10
IIPUPOJTHBIC TOJTMMEPBI
KonTposnbHas padora 1mo

29 pasiety https://lesson.edu.ru/04/10
«Kucnopoaconepxamye
OpTaHUYECKHE COCTMHEHUS

https://academy-
30 AMWHBI: METWIAMUH 1 aHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTEI KaK
amM(oTepHbIE OpraHUYECKHE https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAHHCHIT, 11X DHOTOTHICCKOE 43d1-4873-ace0-78eca6009628
sHauyenue. [lenrrmet
benku xak npupogHbie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7 -
COeIMHEHUS 43d1-4873-ace0-78eca6009628

33 OCHOBHIE IOHATHS XHMHH https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX



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

COEqMHEHUN

OcHOBHbBIC METOJbI CHHTC3a

34 BLICOKOMOHnyHHpHBIX 1 https://lesson.edu.ru/04/10
coemmHeHNH. ITimacTMaccel,
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I1O 34

[NPOI'PAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbIe
Tema ypoka Kourposbubie | IlpakTuueckue
n/n Bcero H3y4yeHUuss | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl

XUMHYECKHH DIIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHas: KOHPUTypaIusi aTOMOB
[Tepuonnueckuii 3akoH u [leprnoandeckas
CucTeMa XUMHNYCCKHUX SJICMCHTOB /. I/I

2 A N 1 0 0 https://lesson.edu.ru/04/10
MeHneneeBa, ux CBsi3b C COBPEMEHHOM
TEOpHEl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYCCKUX DJICMCHTOB U UX
COG}II/IHCHI/Iﬁ IIor I1aM U1 1iepuoagam.

3 Py p 1 0 0 https://lesson.edu.ru/04/10
3HavyeHHe NePUOJUIYECKOTO 3aKOHA U
CHCTEMbI XMMHYECKHUX dJ1eMeHTOB 1. 1.
MenpeneeBa B pa3BUTUH HAYKH
CrtpoeHue BelecTBa. XMMUYECKas CBA3b,

4 e€ BU/IbI; MEXaHU3MbI 00pa30BaHUs 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBs3U. BosiopoHas cBs3b
BaneHTHOCTB. DNEeKTpOOTPUIIATETBLHOCTb.
Crenedb okuciicHuA. BemecTna

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOECHHUS
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

6 VcTrHHBIE U KOJUTOMIHBIC PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBasi 101151 BEIIeCTBa B pacTBOPE



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

Knaccudukanums u HoMmeHkIaTypa
HEOPraHUYECKUX COECTUHEHHUM.
['eneTnyeckas CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3JIUYHBIX KIACCOB

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

Knaccudukanus XuMu4ecKux peakiuii B
HEOPraHUYECKOU U OpraHu4eCKOn
XUMUU. 3aKOH COXPAHEHUSI MACChI
BEIIECTB; 3aKOH COXPaHEHUS U
MPEBPAILECHUS SHEPT UM TPU XUMHUECKUX
peaKIusax

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

10

Ckopoctb peakiun. OO0paTHMbIe
peakiuu. XMMUYeCKOe PaBHOBECHE
[Tpaktrnueckas pabora Ne 1. «Bnustaue

pa3M4YHBIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLIU»

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

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

11

DNEeKTPOIUTHYECKAS JUCCOLUALIHS.
[Monsitre 0 BogopogHOM mokasatese (PH)
pacTBOpa. Peakuuu HoHHOTO OOMEHa.
I'mpponus opraHnvecKux u
HEOpPraHMUYECKUX BEILECTB

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

12

OKUCIIUTEIHHO-BOCCTAHOBUTEIHHbBIE
peakiuu. [TorsiTre 06 AyeKTpoan3e
pacIuIaBOB U paCTBOPOB COJICH

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

13

KonTponbhas pabota 1o pa3aeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUUN»

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

14

MeTtasuibl, BX TOJIOKEHUE B
[lepnonnueckoii CUCTEME XUMHUYSCKHUX
anemenToB J1. . Menneneesa u
0COOCHHOCTH CTpOeHHUs 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

¢u3nvecKkre CBOMCTBAa METAIIIOB

15

CriaBbl METAIIOB. DIEKTPOXUMHUYECKHI
PAl HAPSKEHU METAJJIOB

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

16

XUMHAYECKHUE CBOMCTBA BaKHEHUIITNX
METaJUIOB (HATPUH, KaJaui, KaJabIUH,
MarHui, allOMUHUIN) U UX COCTMHCHHUH

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

17

XuMudeckue CBOMCTBA IIUHKA, JKeje3a 1
HUX COeIUHEHUI

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

18

XHUMHYECKHE CBOMCTBA XpOMa, MEJIU M UX
COEIMHEHUI

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

19

[Tpaktuyeckas pabora Ne 2. "Pemenune
HKCHEPUMEHTAJIbHBIX 33a4 110 TeMe
«Mertamne»"

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

20

Hewmeramisl, 1X moJoKeHUE B
[lepnonnueckoii cucTeMe XUMUYECKHUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOEHUST aTOMOB

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

21

@uznyeckre CBOMCTBA HEMETAJIIOB.
ANIOTpONMs HEMETAIIIIOB (Ha IpUMEpe
KHcIopoa, cepsl, hocdopa u yriaepona)

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

22

XUMHUYECKHE CBOMCTBA IraJIOT€HOB, CEPBI
U UX COeJUHEHUU

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

23

XuMu4ecKkue CBOMCTBa a3oTa, (hocodpa u
WX COCIMHEHUI

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

24

XUMHYECKHE CBOMCTBA yriepoa,
KPEMHHS ¥ IX COCTUHEHUI

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

25

[IpumeHeHne Ba)XHEUIINX HEMETAIIOB U
UX COCITMHEHUI

https://lesson.edu.ru/04/10
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26

O06001IeHNEe U CHCTEMATH3aLKs 3HAHUI
no TeMe «Hemerannel». Beraucienus mo
YpPaBHEHUSIM XUMHYECKUX PEAKIIUNA U
TEPMOXHUMHUYECKHUE PACUETHI

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

27

[Mpaktuyeckas pabota Ne 3. «Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"Hemeramnsi"»

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

28

KoHnTtponbHas paboTta 1o TemMam
«MeTtamis» 1 «HemMeTamis)

29

Heopranuueckue u opranndeckue
kucnotel. Heoprannueckue u
OpraHu4ecKre OCHOBAHUS

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

30

AmdoTepHBIC HEOPTraHUIECKUE U
OPraHU4YeCKHE COCIMHEHUS.
['eneTnueckas cBs3b HEOPraHUYECKUX U
OPraHUYECKHUX BEILECTB

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

31

Poip xuMuu B o0ecIieueHNU
9KOJIOTUYECKOU, YHEPTETUUECKON 1
MUIIEBON 0€30MMacHOCTH, Pa3BUTHH
M€ IMIUHEI

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

32

IIpencraBnenus 00 0OIMIMX HAYYHBIX
IPUHIUIAX IPOMBIIIIEHHOTO TOJIy4E€HUS
BaXXHEHIIINX BEIISCTB

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

33

YenoBek B MUpE BELIECTB U MaTEPHAJIOB

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

34

XuMus u 3A0POBBE YCJIOBCKA

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34

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