MMWHHUCTEPCTBO IMPOCBELIEHUS POCCUIICKON ®EJIEPALIUNA

MunuctepcTBo o0pazoBanuss Camapckoii 001acTu

PACCMOTPEHA:

Ha 3aceqaHuu
MO mikoJtel

[TpoTokom Ne3
oT «29» 08 2024 .

I'bOY COI c.HoBokypoBKa

COT'JIACOBAHA:
3aM. JUPEKTOPOM 1O
YBP

JI.A. EpmakoBoii
oT «30» 08 2024 .

PABOYAS ITPOI'PAMMA

(ID 957976)

YTBEPX/IEHA:
HMupextopom 'BOY
ColI
c.HoBokypoBka

C=RU, O=I'BOY COLWW
c.HoBokypoBka,
CN=TaTbsHa
"'eHHagbeBHa MacnoBsa,
E=novokur63@mail.ru
00al44e41b2b9dal13

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

115 ooyyaromumxest 10 — 11 kmaccos

2024r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TMPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumus» B o0Opa3oBaTelbHBIX opranuszanusx Poccuiickoii
denepanyy, peanu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
Odenepanuu Ha niepuoa a0 2025 ronma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U PAa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IICJIEH,
CoNepKaHUs, PE3yJbTaTOB OOy4YeHUs W TPeOOBaHWI K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBanue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTebHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIUX
IIEJIOCTHON CHCTEME XUMHUYECKOrOo oOOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4eJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. PeammsyeTcss Xummueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpOBHE CPEIHEro OOIero oOpa3oBaHUsI CPEACTBAMHU YIEOHOTO
npeaMera «XHUMHSA», COJEPKAHHE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHelU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HU OOLIECTBA, a TaKXKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickort @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (DOPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IIEJIOCTHOTO MPEICTABIICHUS 00 OKPYKAIOIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOLIErT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHas XMMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBj€Ha Ha pELICHUE
r100anbHBIX MPOOJEM YCTOWYMBOILO pa3BUTHsI YEIOBEYECTBA — ChIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIUIAMH CPEIHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK UM i1 BbIPAOOTKM MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKH3Hb COLMYMA, NPOJOJDKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBngomiuMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmias M HeopraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XUMUU (C BKIIOUCHUEM 3HAHUW W3 OONIeH XUMUH) U
OpraHn4eckon xumuu. GopMUpPOBAaHNWE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO MHOIoo0pasus
BELIECTB HA OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO YdeOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
pacCMaTpHUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
OpEJICTaBICHU O CTpoeHuH BemecTB. CBeeHUs 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOIOIMYECKU
aKTUBHBIX COEQUHEHHH. B Kypce OpraHnyecKou XUMHM IIOJNIY4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIIUH.

[Ton HOBBIM yriOM 3peHHs B HpeaMmere «XuMHus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEICHHS O BEIIEeCTBaX U
XMUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHudyeckas
XUMHSD» OOYyYaroIIMMCS TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JOIMUECKUX IO3MULIMM,



riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
o0o01Iaromnieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaOXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX U MPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 xkimaccoB
AIIEMEHTAMHU COJACPKaHHs, WMEIOUUMH KYJIbTYPOJOTHYECKUI U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENIbHOM W TMPaAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS] 3HAHUM, pEeIIEeHUsS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1ienom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS  OPUEHTHPOBAHO  HA
dbopMupoBaHHe y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, Takux Kak: MaTepualbHOE EJUHCTBO HEOPraHMYECKOro M
OpraHUYECKOTO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MNYTEM DOKCHEPUMEHTA U
pelieHusT MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Tak)ke MpoOJieM cOepexeHus: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUaJIOB.

B nmaHe pemenus 3amad  BOCHOMTAaHUS, pPAa3BUTHUA U COLMAIM3ALUU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMPEICICHUIO
CONIlEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIIUX 0a30BOe 3HAYEHUE MJIA
pPa3IMYHBIX BHUAOB JACSATENbHOCTU: PpEIICHUS NpoOsieM, TOHUCKAa, aHaau3a M
00paboTku nHpopMannu, HEOOXOTUMBIX JJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HCCJENOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHUs XMMUM Kak Ha YpOBHE OCHOBHOTO OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU LeNed HU3y4eHUs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylbTypbl. C
METOJMYECKOW TOYKH 3PEHHUSI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
npeaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCA:

e (opMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHWH KaKk  BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAHHUE CYIIHOCTH OCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapakTepa, 03HAKOMIJICHHE C HMCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BCIIECTB M XUMUYECKHUX pEaKIMii, HEOOXOAMMBIX [JIi MPUOOPETCHUS
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BemEeCTBaAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a1a4 U3y4YCeHUS
npeaMeTa B mporpaMMe 10 XUMUW YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoanus. CeromaHs B
NpErnolaBaHy  XWUMHM B OOJIBIICH  CTETEHW OTHAETCA  MPEINOYTCHHE
NPAKTHYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3alliy, BIAICIOIIETO HE
HaO0OpOM 3HaHWH, a (YHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSMHA aKTUBHOTO TIOJIYYCHHUS! 3HAHWUW M MPUMEHEHUS MX B PEaJbHON KU3HU
JUTSL pEIIeHUs TPaAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ ATUM Tpu M3YYCHUHM TpeaMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHHUE MPUOOPETAIOT TaKKE LIEIH U 3aJ]a4H, KaK:

amanTamnys 00y4aromuXCcsl K YCIOBHUSAM ITUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATECILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHCHHUEM;

dbopmupoBaHre y OOYYalOIMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi Pa3IUYHBIX BHJIOB
JeSITEIIbHOCTH: PelIeHusl mpo0jeM, TToNcKa, aHalu3a U 00paboTku MHGpOpMAIUH,
HEOOXOJUMBIX IS TPUOOPETCHHsI OMbITa AESATEIbHOCTH, KOTOpas 3aHHUMacT
BaXHOC MECTO B T[O3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHA
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CHOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHanu3a yu4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpaBJIEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00aNbHBIX MpoOsieM
paIoHaIBHOTO MPUPOAONOIB30BaHNUs, MOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TOJIYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mmane cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-HAYyIHBIE
IPEIMETHD.

OO11ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefeno).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMHUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. Te€opus CTPOEHUS OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHSI. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCcKHUX BemecTB. [omonorusi, wu3zoMepus. XuMHYECKas CBSI3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMaruueckas) W TpUBHAJIbHBbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPTaHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJAECHUE U
ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKNX BELIECTB
IIpU HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUINE TPENCTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakMu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOTYyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psiji. AlIETHIICH
— MPOCTEHIIMA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOMCTBA (PEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS), MOJyUeHUE U IPUMEHECHHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, U3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyenue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIUMU K
pa3IMyYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepaboTku HePTH:
IEPErOHKa, KPEKUHI (TepMUYECKHI, KaTaquTUdeckuil), nuposus. [IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB UM PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE ITUJICHA

Y U3y4YEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WMJIM MPOJYKTA PEAKIIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIIHH ).

Kucaopoacoaep:xaiiue opranudyeckue coeJuHeHns

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTEHOBOJIOPOJIaMH, TOpPEHHUE), TpUMEHEeHue. BomopomHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHO A M 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPThL.  ODTUJIEHTJIMKOIb M  TJMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIECJTOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHenue rauiepuHa 1 3THIICHTJIMKOJIS.

®deHos: CTpOCHHWE MOJEKYJbl, (U3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyYCHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIC KHCIOTBI. MypaBbpuHas U
YKCYCHasi KHCJIOThI: CTpOEHHE, (PU3MUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX
KHCIIOT. MbIla Kak COJH BBICIIIUX KaPOOHOBBIX KHCJIOT, X MOIOIIEE ACHCTBUE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [rok03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHWEe W XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia u
nenono3bl. du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs peaKIUsi C HOJIOM).

DKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHUE U OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJTHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernioB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Boluucienuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO0 HW3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HX MPEBpaIleHU:
HAOJI0/IECHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OEIKOB Mpu
HarpeBaHuU, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEH AL

DKCHepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEeBpaIleHUil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHSTUN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHS: SIBJICHUE, HAYYHbIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3MUECKUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, OJE3HBIE UCKONIAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. IINEKTPOHHASI KOH(PUTYpaLUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepuoanyueckoid CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMHUYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuenTtopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYyISIpPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIecTB. ['eHeTnyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANMX K Pa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Knaccupukanuss  XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMHUUECKUX PEaKIIHIX.

CkopocTh peakiuuu, €€ 3aBUCMMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUeCcKoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IETOYHASI.

OKUCIUTETHHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMIETOK, HAOIOICHUE |
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO0 OOMeHa),
MPOBEICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUWil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemerauioB B llepuoanueckoit  cucreme
xumudeckux snemeHToB JI. . MenpaeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duzryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINMS HEMETAUIOB (HAa MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHECHUMN.



Meramnel. [lonoxenne meramnos B Ilepmoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO1ue cnocoObl moyuyeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPALLCHHI:
U3y4YeHUEe KOJUIEKIMH «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTANLHBIX 3ajad, HAaOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrniedeHHH SKOJIOTHYECKOW, SHEPTETUYECKOW U TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX [PUHLHUIAX [POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl IJs1 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E30MaCHOTO KCIIONB30BAHUS MPEMAPATOB OBITOBON XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBSI3eM MNpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS 4epe3 MCIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HaAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



duzuka: MaTepus, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIWHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4YecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3UCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IMPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINUIEHHOCTh,  IPOU3BOICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUAaOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI [10 XUMHNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJarImMMUCS TPOrpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTrBeTcTBUM C CUCTEMHO-IIEATENBHOCTHBIM TOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLMi 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[E]TN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJdbTAaThl OCBOCHHUS MpeaMeTa «XUMHUsS» JTOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATBIMH B OOIIECTBE
HOPMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIHOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroIMXCcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITCIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBa)XEHHsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
OPUMEHEHUS XHWMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHMSI HAyKH €CTh pe3yJsIbTaT
JUINTEIBHBIX ~ HAaOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANBbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
NO3UIUI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE TOCIEACTBUH ITHX
HOCTYIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (PH3MUYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

NOHMMAaHUA UEHHOCTH TPaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30IacHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUs MOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YHOTpeOIeHus
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHHUS);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATENIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPYLY, JIIOASM TPyAa U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTUYECKHU 1I€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTUYECKUX MpOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAHUS JOCTHXKCHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIBHOTO IPUPOJOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHUYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHHs e€ poid B
(GbOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHus] 00 OKpyKarolleM MHpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
HMBWIN3ALMU: B €€ TIyMaHHCTHYECKOM HANPABIECHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOMW 0a3bl MaTEpUAIbLHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILIEBON U
HKOJIOTUYECKON ©O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, 00ECIEYEHHH YCIOBUN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOASIINX B HEM NU3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust npo6JsieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodheccrnoHanbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cCHenUpUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENETATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJI30BaTh IMPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHUS W KPUTEPUHM I KJIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYUHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXICHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHYECKOU
peakiuy — TMPU PEIIEHUU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuit;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIET0BAHMS, UCTIOJIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOIO TUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOA0M
mpoIiiecca, CaMOCTOSITEIPHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MIPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
NEATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuyHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMYJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE IOCOOWS,
pecypcbl MHTEpHETa), aHaMM3UpOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOPM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIupoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
orbope wH(bOpPMAIMK, HEOOXOAWMMOW MJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEETEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMY  TpPEICTaBICHUS
uHbopMaIluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XMMHMUYECKON MH(pOpMaALUeil: NPUMEHATh MEXNpeAMETHbIE ((pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEBUATYpbl, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMEHl Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThI MO0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM MPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHHS MO3UIUI B
X0J1€ 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
NeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJJHEHUM Y4e€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOIY4YEHMs] HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJU XUMHM B TIO3HAHUM SBJICHUHN



opuponbl, B (HOPMHpPOBAHMHM MBIIUIGHUA H  KYJbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIue MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMmyina (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJOTMUYECKUI psiJl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHCJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE INOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BA)KHEWIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATHI,
yCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPH
OMNMCAaHUM COCTaBa, CTPOCHHMS U MPEBPALIEHUI OPraHUYECKUX COEUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEINA MOJIEKYJ OPraHMYECKHMX BELIECTB ISl MIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHUI0 K ONPEAEeIEHHOMY
KJaccy/Tpynmne CoequHEeHuN (YIriIeBOIOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHWsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHBUAIBHBIC
Ha3BaHUS OTACJBHBIX OPraHMYECKHUX BELIECTB (STWIJIEH, IPOIUJIEH, AallETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIF0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWJICH, alleTHJICH,
Oyramguen-1,3, merunOyramueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbuHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]Yy HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
PaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJIUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BElIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAod M JabopaTOopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIOTHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HATPEBaHUH, TIOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUHU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTM TpU OOpallleHuH ¢
BCIIECTBAMH H JAOOPATOPHBIM O0OPYIOBAaHUEM, WPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO SKCIEpHUMEeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJIOTHYECKHU
1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIEHUsS HX BPEIHOIO BO3JEHCTBUSI HA OpPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX W CHA0OBUASINIUX OOYYaIOIMUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
Opupoabsl, B  (QPOPMUPOBAHUU MBIIUICHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oTol, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJd, MOJIb, MOJISAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KkOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pELIETKA,
TUANBl XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJUTBI,  HEIJEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHUs
IEKTPOJIMTUYECKON aHcconManuu, nepuoanyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUHA SA3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (DAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJB30BaHNN BKHEHIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIIpHasd,
MOHHAs!, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIMHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHoOJNIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanuy, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUM
0 IIepruoIaM | rpymmnaM lleppoanyeckon CUCTEMbI XUMUYECKHUX 31eMeHTOB /J[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKOW CBA3M MEXKIY HEOPraHU4EeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OPaTHMOCTU
peaKiMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TU PEAKLIUU UAYT JO KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYyTEM MOHBI, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  PacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyHbIX (DAKTOPOB; XapaKTep CMEIICHNUS XUMUYECKOIO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BELIECTB, TEIJIOBOIO 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPAILLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHIIa MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYIOBAaHMEM, a TaKKe IMpaBuUia OOpalleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUJIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
AKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B NMPUCYTCTBHH KaTalln3aTopa,
ONpe/eNieHue CpeAbl pPACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTb XMMUYECKOM peaKlMH,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPHMEHTANbHBIX 3a/1a4 IO
temam «Metamisl» U «HemeTtannel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
Oe3omacHOCTH IpHU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
IOPEJICTaBIATh PE3YJIbTaThl XUMHUYECKOIO OSKCIEpPUMEHTa B (QopMe 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUl U (OPMYyIUPOBATH BHIBOJBI HAa OCHOBE
ITHX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJIU3UPOBATH XUMHYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJIa  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHbBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumeHoBaHue pa3/ieioB U TeM

KoanuecTBo 4acoB

daekTpoHHbIE (UU(pPOBHIE)

Ne ni/m Konrtpoabnbsie IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teoperndeckue 0CHOBBI OPraHU4eCKOM XUMHH
[IpenmeTt opraHuyYeCKON XMMUU. https://academy-

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

coequHenuil A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pasneny 3
Pa3znea 2. YrieBoaopoanbl

IIpenenbHbIE YTIIEBOAOPOIB — https://academy-

2.1 P 4 P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATianet ec23-473¢-b3d7-ed82fcaddd02
HenpeenbHble YTiIeBOJOPO/IBL: https://academy-

2.2 pel E AOPOAIEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
ATICCHEL, ATIKAIHCHDL, AJTHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

23 ApOMaTHYECKUE YTIIEBOIOPOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
[Ipupo € UCTOYHUK
2.4 PHPOZIRIE HOTORHIH 3 1 0 https://lesson.edu.ru/04/10
YTIIEBOIOPOIOB U UX MepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xanue opranniecKkue coeJuHeHNs!
https://academy-
3.1 Crnuptsl. OeHon 3 0 0 pS:racacemy

content.apkpro.ru/lesson/5439¢18b-




7440-4b6£-bf84-c04fa471694f

Anpaerunsl. KapOoHOBBIE KUCTOTHI.

https://academy-

32 C 7 content.apkpro.ru/lesson/8664b319-
TIOKHEIE 3P 0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e¢212d4d0
Hroro no pazneny 13
Pa3nes 4. A3oTcogepskanue opraHu4ecKue coeJHHEeHH
https://academy-
4.1 AMuHBI. AMUHOKUCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205201b73e
Hroro no pasneny 3
Pa3znen S. BbicokoMoJieKyJISIPHbIE COeIHHEHUS
5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Uroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaunmeHoBanue pa3aeoB U TeM uudpoBLIe
Ne n/m P Kontpoabubie IlpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
snemenToB 1. Y. MenaeneeBa
1.2 XUMUYECKUE PEAKIIUU 6 1 1 https://lesson.edu.ru/04/10
C .M o
1.3 TPOCHHE BEIIECTRA. AIHOroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazaeny 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannueckasi XuMus
2.1 Mertaninl 0 1 https://lesson.edu.ru/04/10
2.2 HemeTamisr 1 https://lesson.edu.ru/04/10
2.3 CBA3b HCOPTAHMUCCKHX U OPrAHHYECKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pasznea 3. Xumusd u :KN3HbL
3.1 XuMHA U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJymn4yecTBO yacoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero H3y4eHUsi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpeamer opraHn4ecKkon XUMHH, https://academy-

1 e€ BOBHUKHOBEHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUCHUEC Sele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUsI OpraHUuYECKUX https://academy-

2 coequHenuii A. M. Byrieposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢-
€€ OCHOBHBIE ITOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢e
[IpencraBnenue o
KJIACCU(UKAIINN OPTAaHHYSCKUX
BemiectB. Homenkmarypa https://academy-

3 ' yp 1 0 0 content.apkpro.ru/lesson/726ee099-
(cuctemarieckas) e129-410f-b8be-bdcb389acadl
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHUE https://academy-

4 ’ N p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHCCHIH P ec23-473¢-b3d7-ed82fcaddd02
MerTan u 5TaH — IpocTenIme https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
TpCACTABUTCII ATKAHOB ec23-473c-b3d7-ed82fcaddd02

https://academy-
AJIKEHBI: COCTaB U CTPOCHUE,

6 . p 1 0 0 content.apkpro.ru/lesson/4038171e-
CcBOMCTBA 4158-4bd1-ae98-18dc1cfb9399
OTUJICH U IPONUIEH —

7 p 1 0 0 https://lesson.edu.ru/04/10

MPOCTEUIIINE MPEICTABUTETN




AJIKCHOB

[TpakTrueckas padota Ne 1.

https://academy-

8 «IlonydeHnue sTuneHa u content.apkpro.ru/lesson/53¢cd2379-
W3YyYEHHUE ETO CBOMCTB)» 2a45-43b1-9f67-7ebcdaf03cel
Ankanuensl. byranuen-1,3 u

0 -1,3. 11

9 METIIDYTAIHCH 1,5, T0MyHeHHe https://lesson.edu.ru/04/10
CUHTETHYECKOTO Kay4yyKa U
PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOCHHA, FOMOHOFH%eCKP‘I,H PAR. https://lesson.edu.ru/04/10
ALIETUIIEH — MPOCTEUIIHI
MIPE/ICTaBUTENb aJTKUHOB
Boruucnenust no ypaBHEHUIO hitps://academy-

11 . yp content.apkpro.ru/lesson/7dada027-
XHMHACCKON peakiim 8448-418f-b416-fbaledd4ab6d
ApeHbI: GEH30I1 U TOIYO. hetps://academy-

12 Tp ' YOI content.apkpro.ru/lesson/d86d7d00-

ORCHTHOCTS ApeHoB d5b4-491d-aded-c3ddal 9feef4
I'enernueckas cBs3pb

13 YHICBOZOPOLOB, https://lesson.edu.ru/04/10
MPUHAUISKALUX K PA3IUYHBIM
KJ1accam
[IpupoaHbie UCTOYHUKHT
YIJIEBOJOPOIOB: IPUPOJHBIN a3

14 U TIONyTHBIE HE(TAHBIC Ta3hl, https://lesson.edu.ru/04/10
HE(PTh U IPOAYKTHI €€
nepepaboTKu
IT

15 PHPOZIHBIE HETOHHHIH https://lesson.edu.ru/04/10

YIJIEBOJOPOJOB: IPUPOIHBIN a3




Y TIOTTYTHBIE HEPTSIHBIC Ta3bl,
He(pTh ¥ MPOAYKTHI €€
nepepadoTKu

KonrtponsHas pabora no

16 https://lesson.edu.ru/04/10
paszaeny «YTJIeBOAOPOIBI»

[IpenenbHbIE OJHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJ. content.apkpro.ru/lesson/5439¢18b-
Bonoponnas cBs3b 7440-4b6£-bf84-c04fa471694f
MHOr0aTOMHBIE CITUPTEL https://academy-

18 PIEn content.apkpro.ru/lesson/461aa9c8-
B c0ef-4827-a8¢5-d12a0bedc826
DeHOI: CTPOCHUE MOJIEKYJIbI, https://academy-

19 (hU3UYECKHe U XUMUYCCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c5f-4£16-896e-10a2278b08{1

https://academy-
Anbnie : popMmanbae

20 BACTHJEL: § iM PACTHA T content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIAL AUCTOH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE MPEIETbHBIC https://academy-

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

22 «CBOICTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHACIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHoOBas U 0JICMHOBAsI

23 KHUCJIOTBI, KaK MPEICTaBUTENN https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX KHCIIOT
Mpbuia KaK COJIA BBICIINAX

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

MOIOIIeE NENCTBUE




CroxHble 3¢upbl Kak
MPOMU3BOAHBIE KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71lac4312-
KHCTIOT. 1 MpOITH3 CITOKHBIX 20d4-4945-a0cb-1e59cd5f4d9f
a¢upoB
JKupsl: ruaponns, IpuMeHEHHE https://academy-

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

HOJIOTHHECKAA POJIb HUPOB 20d4-4945-a0eb-1e59cd5f4d9f
VrneBoasl: cocTas,
knaccudukanus. Baxueiime hitps://academy-

27 . .' content.apkpro.ru/lesson/709ce43a-
TpCACTABUTC]IH. TTIHOKO3a, deb6-4281-963b-01d2e212d4d0
dbpykTOo3a, caxapos3a
K

28 PAXMAT I HEILTI003a Kak https://lesson.edu.ru/04/10
MIPUPOJTHBIE TIOTUMEPHI
KonrponsHast pabora no

29 pasiety https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHBI: METUJIAMUH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73¢
AMUHOKHUCIIOTHI KaK
aM(OTEPHBIE OPTAHUYECKHE hetps://academy-

31 p p 6 content.apkpro.ru/lesson/c2{2f3d7-
COCHEHILA, X DHOTOTHHCCKOC 43d1-4873-ace0-78eca6009628
3HayeHue. [lenTuanl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2{2{3d7-
COE€TUHEHUS 43d1-4873-ace0-78eca6009628
OcHo € 110

33 HOBHPIC TOHATHA XHMHH https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJIIPHBIX




COETUHEHUN

OCHOBHBIE METOBI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

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

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJLHbIe
Bcero P
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yUYeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH DJIEMEHT. ATOM.
DNeKTpOHHAass KOHPUTYpaIus aTOMOB

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

[lepuonnueckuii 3akoH u llepuoanueckas
CHCTEeMa XUMMHYECKuX 3aeMeHToB J[. 1.
MengeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHWYCCKHUX JJIEMCHTOB U UX
COCTMHEHUH 10 TPYIIIaM U TTePUOJIaM.
3HaYeHHE MEPUOANIECKOTO 3aKOHA U
CHCTEMBI XUMHUUYECKHX dyemMeHToB J[. 1.
MeHneneeBa B pa3BUTHH HAYKH

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

Crpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BU/IbI; MEXaHU3MBI 00pa30BaHMs
KOBaJICHTHOM CBsI3U. BogopoaHast cBsA3b

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

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

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

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJTTIOMIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

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




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTMHEHUI.
['eHeTnuecKast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

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

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHUYEeCKON U OpPraHu4YeCKON
XUMHH. 3aKOH COXPAaHEHHS MAaCChI
BELICCTB; 3aKOH COXPaHEHUS U
IIPEBPALICHNS] DHEPTUN IIPH XMMHYECKHUX
peakuusax

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

Ckopoctb peakiuu. OOpaTumbie
peakiyn. XMMHYECKOe paBHOBECHE

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

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKON PEaKUm»

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

11

DNEKTPOIUTHYECKAs TUCCOLHUAIIHUS.
[Tonsitue o BomopoaHoM nokasaresne (pH)
pactBopa. Peakinu noHHOrO 0OMeEHa.
I'maponus opraHnyeckux u
HEOPraHUYECKUX BEIIECTB

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

12

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peaxiun. [Tonstie 06 snexrponuse
pacIu1aBoB U pacTBOPOB COJIEH

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

13

KontponbHas pabora 1mo pasaeny
«TeopeTnyeckrie OCHOBBI XHMUM)

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

14

Mertanisl, X MOJ0XKEHHUE B
[Tepuoanueckoii cucreMe XUMHUECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe

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




(u3Hueckue CBOMCTBA METAIIIOB

15

CnuiaBbl METAIIIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJlIOB

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

16

XUMHYEeCKHE CBOMCTBA BaXKHEHIITNX
METaJUIoB (HATPHUH, KaTui, KaJabIui,
MarHui, aIIOMUHAN) U UX COSTUHEHUN

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

17

XuMHUYeCcKHe CBOMCTBA IIMHKA, JKeje3a 1
UX COEOUHEHUN

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

18

XUMHUYECKUE CBOWCTBA XpPOMa, MEAU U UX
COCTUHEHUU

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

19

[Ipaktrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Metamb»"

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

20

Hemerannel, ux noiaoxeHue B
[Tepronnueckoit cucreMe XMMUYECKUX
snemenToB M. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

Pur3nyecKue CBOMCTBA HEMETAIUIOB.
AnnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u yrieposa)

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

22

XHUMHUYECKUE CBOMCTBA FAJIOTE€HOB, CEPBI
U UX COCTUHECHUN

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

23

XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa u
UX COeOUHEHUN

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

24

XUMHUYECKUE CBOWCTBA YIJIEPO/a,
KPEMHHUS U UX COETMHEHUI

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

25

[IpuMeHeHre Ba)KHEUILNX HEMETAJUIOB U
UX COCIMHECHUU

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




26

O0001Ienre U cucTEMAaTH3alNs 3HAHUHI
o TeMe «HemeTraimie». Beraucienuns mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

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

27

[IpakTuyeckas padora Ne 3. «Perenune
HKCHEPUMEHTAIBHBIX 3371a4 110 TEMe
"Hemerasr"»

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

28

KontponbHas pabora mo Temam
«Metannel» n «Hemeraisly

29

Heopranudeckne u opraHuYecKue
KuCIoThl. Heopranndeckue u
OpraHU4eCcKHe OCHOBAHUS

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

30

AM@oTepHbIe HEOpraHu4YecKue 1
OpraHUYECKHUE COCTUHEHUSI.
['eHeTnyeckas CBsI3b HEOPraHUUECKUX U
OpraHMYECKUX BEIIECTB

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

31

Pons xumun B 06ecnequHH
3KOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeAUIIHBI

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

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTYYEeHHUs
Ba)KHEUIIINX BEIIECTB

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

33

YenoBek B MHUPC BCIICCTB U MATCPUAJIOB

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

34

XuUMUS U 300pOBbE YEIOBEKA

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

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




YYEBHO-METOJINYECKOE OBECHHEYUEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A., AkuiroHepHoe 0011ecTBO «31aTenbcTBO
«ITpocsemienue»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., OctpoymoB WU.I'., Cnaakos C.A., AkuioHepHoe 00111ecTBO «31aTenbcTBO
«IIpocsemenue»,2021r.

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

Xumusi(6a30BbIiTypoBeHb). Peanm3arus obpazoBanus: MmeToanueckoe mocodue ais yuntens / Kasepuna A. A., [luuyruna
I'.B.; mox pen.I'. B. [luuyrunoii. M. : ®I'BHY «ucTuTYT cTpaTeruu pa3zsutust oopazoanus PAOy», 2022 81 c.:u.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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