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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHMS
dbenepanbHOil 00pa30BaTEIbHOM MPOTpaMMbl CpeaHero o0Iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  dDenepadbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XuMus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoi
Qdenepanuy, peanu3ylOIIMX OCHOBHbIE 00pa3oBaTelbHBIE NPOrpaMMbl, U
OCHOBHBIX TonoxkeHul «Ctpaterun pa3BuTus BocnuTaHuss B Poccuiickoi
@®enepauun Ha niepuon 10 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XHMHUH, K ONPEIEICHHUIO
oO1mielt cTpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0yUYaIOIIUXCS CPEJICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbHbie nonoxenuss GI'OC COO o B3aMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeIbHON  OpraHU3allK, SBISETCA HEOThEMJIEMON YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHYXHT 3aBEpIIAOIIUM HTAllOM peaju3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHHA. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KYIbTYpPhl
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 WM TpPHUPOAHONM cpene. Peanmusyercs xumudeckoe o00pa3oBaHHe
oOydJaromuxcs Ha YpOBHE CpPETHETr0 OOIIero oOpa3oBaHMs CPEJACTBAMH Y4eOHOTO
peaMeTa «XHMHS», CONEpPKAHUE U IIOCTPOCHHE KOTOPOrO ONpENEIeHBl B
nporpaMMe MO XUMHH C Y4€TOM cHenu(UKA HAyKd XUMUH, €€ 3HAYCHUS B
NO3HAaHUM TMPHUPOABI U B MaTepUaIbHON KHU3HU OOILECTBA, a TaKXKe C Y4ETOM
o0mMX wLede ¥ NPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero odmiero oopazoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poiib B
COBPEMEHHOW IUBUIIM3AINH, B CO3/JaHWM HOBOW 0a3bl MaTepHUAbHON KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJaJ B ()OPMHUPOBAHUE PAIOHAIBHOIO HAYYHOT'O MBINIICHHUS,
B CO3/IaHHME LIEJOCTHOIO MPEJCTaBICHUS 00 OKpY)KAarOIIEM MHUpE KakK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMUU HA OCHOBE NOHMMaHMS



BEIIECTBEHHOI'0 COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH O0JACTAMH MPUMEHEHUS.

TecHO B3aMMOJIENCTBYA C APYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS CTajla
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
TpyJla W >KM3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMUA HamlpaBlieHa Ha PEIICHUE
I00ambHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON 0€30MacHOCTH U OXPaHbI 3JI0POBBSL.

B coorBercTBUM ¢ OOmMMMH MLEISIMU W TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
00pa3oBaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapistoniuMu  TipeAMeTa  «XuMHUs»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» u «OOmas W HeEOpraHWYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKON XUMUHM (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUW MPU WU3YyYECHHUH
npenMera 00ecleyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHsS BCEr0 MHOTro00pas3us
BEIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB U TEOPUI XHUMUH.

CtpykTypa coaepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHIO Yy4YeOHOro wmarepuaia u 0OyClOBJeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACIIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHM4YeCKOM XHMHUHU BEUIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHHYECKUX
COCIMHEHUN, a TaKkKE Ha YPOBHE CTEPEOXMMUYECKHMX M DIIEKTPOHHBIX
MpEACTaBICHU O CTpoeHHH BemecTB. CBeleHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOAOPOJOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce OpraHnM4eckod XWMHU IIOJIYYarOT pPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHBIC
MPEICTABICHUS O XMMHUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS], O XUMUYECKON PEAKIINH.

Ilog HOBBIM yriioM 3peHuss B HpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpuBaeTCsi M3YYEHHBIH Ha YPOBHE OCHOBHOrO 00mIero oOpa3oBaHuUs
TEOPETUYECKUN MaTepuan © (PaKTOIOTHYECKHE CBEJACHUS O BeElIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD 00y4arOIIUMCS MPEOCTaBISAETCS] BO3MOXKHOCTh OCO3HATh 3HAUEHHUE



MEPUOJUYECKOTO 3aKOHA C OOILETEOPETUYECKUX U METOAOJOTMYECKHX IMO3HUIIHM,
riyoke TMOHATh HUCTOPUYECKOE U3MEHEHHE (PYHKUMH 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3UPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpoTekaHus gomnosiHsercs B kypcax 10 um 11 knaccom
AJIEMEHTAMH COJICP)KaHUS, UMEIOIIMMHU KYJIbTYPOJOTHUECKUNH U MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MNOHUMAHUIO B3aMMOCBSA3UM XHUMHUU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEILHOW U MPAKTUUECKOU
JESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHHMIO YBAXKEHHSI K TPOLECCY
TBOpPYECTBA B 00JACTH TEOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaI0T
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATHL WH(OpMAIHUIO U
OpUMEHATh €€ IS TIONMOJIHCHUS 3HAHWUM, pEeIIeHUs] WHTEIUICKTYalbHBIX M
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1adu. B 1enom coaepkanue yaeOHOTO
npeamera «XUMHS» ~ JAHHOTO  yPOBHS  HW3Y4YEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHue y OO0ydYarOIIMUXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi MOHUMAaHUS
dunocopckux HaeH, TaKMX KaK: MaTepuajbHOE €IMHCTBO HEOPTraHUYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTpOEHHUEM, T[03HABAEMOCTh TMPHUPOJHBIX SIBICHUNA MYTEM OHKCIIEPUMEHTA U
pEelIeHHs] TMPOTHBOPEYMM MEXKIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
IPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU DKOJIOTMUECKUX Mpodiem, a
TakKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TE€XHOJIOTUM U MaTepHUaJIOB.

B nmnmane pemenus 3amad  BOCHUTAHHS, pPa3BUTHA W COLMAIU3ALAA
oOydJaromuxcs NPUHITHIE MPOrpaMMON MO XUMHH TOJIXOIBI K OMNPEIEICHUIO
colepKaHUsi M TOCTPOCHHUS TMpeaMeTa NpeaycMaTpuBaioT (HOpMHpPOBaHUE
YHUBEPCAJIBbHBIX Y4EOHBIX JACHCTBUH, WMEIONMX ©0a30BOe 3HAYCHHUE IS
pPa3TUYHBIX BHJIOB JICSITEIILHOCTH: pEIIeHUs TMpoldiieM, TOWCKa, aHauu3a |
00paboTku nHGOpMAITIH, HEOOXOIUMBIX JIJII IPUOOPETEHUS OTBITa MTPAKTUUYECKOMN
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHHMs XMMHHM KakK Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus, IPU OMPEACICHUN
COJIEpKATEeNIbHOM XapaKTepUCTUKU LeJied M3Yy4YeHHUs MpeAMETa HampaBICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOr0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEeIbHOCTU YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOIMYECKON TOYKU 3PEHHUs TaKOW NOAXOJ K ONPEHECICHUIO LEJIeU U3y4YeHUs
MPEAIMETA SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIaBHBIMU LEISIMU H3YYEHHs IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK BaKHEHIIEH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOWU
J€eXaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHE M TMOHMMAHHE CYUIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHUE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHYECKUX pEaklHi, HEeOOXOIHUMBIX JUIsi TNpuoOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHH,
UMEIOIIMX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEAHEBHOM JKU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTHU, CBI3AHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DJKCHEPUMEHTa, COOJIOJIEHUEM TMpPaBUI
6e30macHOro o0palleHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ atuMm, copeprkaTenbHas XapaKTepUCTUKA LIeNeH U 3a/1ad U3yYCeHHUsI
npeaMeTa B IporpaMMe 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanus. CerojHs B
NpernojaBaHud  XUMUU B OOJbIIedl  cTenmeHW OTAAETCS  MPEeanouTeHUe
NPAKTUYECKON KOMIIOHEHTE COAEp)KaHUsA OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliM, BIIAJICIONIETO HE
HA0OpOM 3HaHUW, a (PYHKIMOHAJIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUTSl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBA3u c 3TUM nOpu u3yYyeHHHM NpeaMeTa «XHUMUsS» JTOMUHHPYIOIIEE
3HauEHUE MPUOOPETAIOT TAKKE 1IETU U 3a]1auH, KaK:

azganTanys oO0y4aromuxcsl K yCIOBHSAM JUHAMHYHO Pa3BHBAIOLIErOCs MUpa,
GopMupoBaHHE  HMHTEJUIEKTYaJdbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
pELICHNI B KOHKPETHBIX KM3HEHHBIX CUTyallUsX, CBSI3aHHBIX C BEIECTBAMMU M HX
IPUMEHEHUEM;

¢opmupoBanue |y OOyyaromMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIM), HMMEIOIIMX YHHUBEPCAJbHOE 3HAYEHHWE I Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs TPo0sieM, MOUCKa, aHanu3a U 00paboTkKu WH(pOpMAaIUH,
HEOOXOAMMBIX Ui TPUOOPETEHHs OMbITa MACSTENbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B MO3HAHUU XMMHHM, a TAKXKE JUIsI OLEHKU C MO3ULUN



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M UYeJI0BEKa U MPUPOJIHYIO CPEY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C JKM3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOMCKa U aHaliu3a Y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHUS;

dbopMupoBaHue U pa3BUTUE Y 00YUAIOIIMXCS aCCOIMATUBHOTO U JIOTHUYECKOTO
MBIIUICHHS, HAOTI0aTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAUMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUU W TPOBEJCHUM XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi yOeKJAEHHOCTM B  T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJIM B PEIICHUU TJI00AIBHBIX MPOOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUHYECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTU OEpexHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHMs OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWUU ISl TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpenHero ooOImero oOpa3oBaHHS TMpeaMeT «XUMU»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeIMETHOU 001acTu «ECTeCTBEHHO-Hay4YHbBIC
IPEAMETHI.

OG61iee ynco 4acoB, OTBEAEHHBIX ISl M3YYCHHS XUMUU, Ha 0230BOM ypOBHE
cpeaHero obmiero odpasoBaHusi, cocrapiseTr 68 dacos: B 10 kiacce — 34 ygaca (1
gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Helelo).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIY4YEHUH HOBBIX BEIIECTB W MaTepHalioB. Teopusi CTPOCHHSI OPraHUYECKHX
coenunenuid A. M. bytneposa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHMYecKuX BellecTB. lomoisorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHUYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYeCKUX COEJUHEHUN (CucTeMaTUyecKas) U TpUBUAJIbHbIE Ha3BAHMS
BaXXHEHIIMX MIPEICTaBUTENIeH KIIACCOB OPraHUYECKUX BEUIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIeCTB W HX MpeBpaIleHU:
O3HaKOMJIEHHE ¢ oO0pa3llaMd OpraHMYeCKUX BEHIECTB W MaTepuajaMud Ha uX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OMKMCAaHKUE JEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
[pU HarpeBaHuu (TU1aBlieHUEe, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN aJKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMELIEHHUsT W TOpPEHHMs), HAXOXKIEHUE B IMPUPOJE, IMOIYyYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPECTABUTEIN AaJKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAUUHU, OKUCICHHUS H
MIOJINMEPU3ALINH ), IOJTYyYEHUE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m mMerunOyranueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKHUM psall. AlleTUiIeH
— MPOCTEHUIINK NPEJCTABUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (PU3UUECKUE H
XUMUYECKHE CBOMCTBA (peakUHH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpEeHUs ), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (uU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUSL), NoIyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALICKANIUMA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKU YIIIEBOAOPOAOB. IlpupomHbli Ta3 W MOIyTHBIE
He(dTanble Ta3pl. Hedth 1 e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTu:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTalIUTU4YecKuil), muponu3. IIpoaykTsi
nepepaboTKu HeTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB U PE3HUHBI, KOJUIEKLIUN
«Hedpte» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, NMPOBEACHUE NPAKTUYECKON PabOThI: MOJYyYSHHE STHIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

PacuétHnle 3aaumn.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WM MPOJIYKTA PEAKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoaconepskanue opraHu4eckKue cOeAUHECHUS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. METaHON MW 3TaHOJ: CTPOCHHE,
dusznueckre M XUMHYECKHE CBOMCTBA (peakiMu C aKTHUBHBIMH METaJUIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TAHOJIA HA OPTaHU3M YeJIOBeKa.

MHOroatoMHbl€  CIHUPTHL. ODTWICHIJIMKOIb W  TIHLEPUH: CTPOEHHE,
¢usznueckre W XUMHUYECKHE CBOMCTBA (B3aUMOJECHCTBHE CO IIEIOYHBIMU
MeTajulaMi, KaueCTBEHHAasl peakUHs Ha MHOrOAaTOMHbIE cnupThl). JledicTBue Ha
opranusm 4enoseka. [[pumeHenue rmuepruHa U 3TUIICHIIIUKOIIS.

deHos: CTpOEHHE MOJICKYJBl, (QU3MUeCKHe M XUMHYECKHE CBOMCTBA.
TokcuunocTs denona. [lpumenenne genona.

Anpnerunpl U Kemowusl. DopmanbAeruj, aleTAIbJIETUI: CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA (pEaklUU OKHUCIIEHHS M BOCCTAHOBJICHMUS,
KAuECTBEHHBIE PEAKIMH ), IOJyYEHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TMpejeNibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs |
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (pU3nMueckue U XUMHUYECKHEe CBOICTBa (CBOMCTBA,
olmiue JIsl Kiacca KUCIOT, Peakius 3TepuuKalum), MoJIydeHne U MpuMeHEHue.
CreapuHOBasi U OJIEMHOBAs KHMCJIOTHI KaK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHCJIOT. MbL1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOILIEE JIEHCTBHUE.

Cnoxuble >(QUpPbl KaKk MPOU3BOAHbIE KapOOHOBBIX KuCIOT. [‘maponus
c10kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocTaB, KilaccMpUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelimmii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACIHCTBUE  C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, MPUMEHEHHE,
ounonorunyeckas poiib. @otocunres. pykro3a Kak U30Mep TIIOKO3BI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Hewnoyio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmana (TUIpOJu3,
KayeCTBEHHas peaKIys C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M HMX IPEBPALICHUN:
OpoBeJieHNEe, HAONI0ICHHE M ONUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHPTOB (OKUCJIEHHE 3TaHOja
okcugoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEUCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCH[A
cepeopa(l) u ruapokcugom wmenu(ll), B3ammopeiicTBHEe Kpaxmanga C HOAOM),
NPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WM IPOAYKTA PEAaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHn4ecKue COeTMHEHMS.

AMUHOKHCIIOTBI KaKk aM(OTepHbIE OpraHnyeckue coequHeHus. dusnueckue
U XMMHMYECKUE CBOMCTBA aMMHOKMCIIOT (Ha IpuUMeEpe INIMIMHA). buonormyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumel.

benku kak npUpoOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. l[lepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalusi, KaUeCTBEHHbIE PEaKIIMU Ha OEJKH.

OKCHEpPUMEHTAJIBHBIE METOABbl HM3Y4YECHMsI BEIIECTB M HX IPEBPAIICHMIA:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE peaklun OENKOB.

BbIcOKOMOJIEKYIsIpHBIE COeAUHEHUS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHAS MOJIEKYIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS U ITOJTUKOHICHCALIUS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BEIIECTB M WX MPEBPAICHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YYCHUHU OPraHUYECKON XMUMUU B
10 kmacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX MOHATUH, TaK W TOHATHM, SBIIONIMXCS CUCTEMHBIMH JUIS OTHAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0O IIUKJIA.

OO61Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIacCU(UKaLus, MEePUOIUYHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHNE.

®usuka: MaTepus, DHEPrus, Macca, aToM, DJJEKTPOH, MOJIEKYIa,
HSHEPreTUYEeCKUd YypOBEHb, BEIIECTBO, TeJO, O0BEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BEIUUMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (OE€NKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypChl.

TexHomorus: NHIIEBbIE MNPOAYKTbI, OCHOBbI PAlMOHAJIBHOIO NUTaHMUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE IPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne OCHOBBI XUMHU

XUMUYECKUA dieMeHT. AToM. Snpo aroMa, H30TONBIL. JJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PUTYypaLIHs aTOMOB.

[Iepuonnueckuit 3akoH u [lepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b nepuoandeckoro 3akoHa u Ilepuoamyeckoi cuctembl
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUSI CBOICTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB MO TPYMIaM U MEPHOJIaM.
3HavueHUe NEePUOIMUECKOT0 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BuAbl XUMHUYECKOW CBSI3HU
(koBaJIeHTHAsl HEMOJISIpHAs W TOJSIpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHONW XWMHYECKOW CBsi3u (OOMEHHBII ¥ JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOECHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[TonaTue o gucnepcHbix cucTeMax. VICTUHHBIE M KOJJIOUAHBIE PACTBOPBL.
MaccoBast 10Jis1 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAISKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas  peaknus. Knaccudukanuss  XUMHUUYECKUX — peaknui B
HEOPraHWYECKON M OPraHMYECKONM XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM MTPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTuMble
peakuun. XuMHYeCcKoe paBHOBecue. DakToOphl, BIUAIOUIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnekTponautnyeckas aucconuanus. CuibHBIE U ciaadbie 251eKTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BEILIECTB: KUCas, HEUTpaJIbHAs, 1IEJI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCNEpUMEHTAIbHBIE METOJbl H3YyYE€HUS BEUIECTB M MX MPEBpaIlCHUM:
neMoHcTpaius Taosmi «llepuoandeckas cucrema xumuueckux siementoB . U.
MenneneeBay, M3ydeHUE MoJieNied KPUCTAIIMYECKUX PEIIETOK, HAOIIOJCHUE U
OmHCaHue JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHJIMKATOPA, PEAKIUU HMOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BnusHue paznuyHbIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHHSM XUMHUYECKHX pEaklHil, B TOM YHCIEC
TEPMOXMMHUYECKUE PACUYETHI, PACUEThl C MCIOJIB30BAHUEM TMOHATUS «MaccoBas
JIOJISI BELIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxkenune HemetaiuioB B Ilepuoamyeckoil  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHUS aTOMOB.
du3nuyYecKkue CBOWCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaIoB (Ha mpumepe
KHCIIOpOJIa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUMIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrmepoma W KpeMHHS) W HX  COCIMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAJUIOB U UX COEUHECHU .



Mertamisl. llonoxenue meramnoB B llepuoguyeckon cucteMe XUMHYECKUX
sanementoB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JIOYEK
aTomoB MeTauioB. O6mue ¢uzndeckue cpoiictBa MetaiioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH Pl HANIPSKEHU METAJUIOB.

XUMHUYECKHE CBOMCTBA BaXXKHEHIIUX METAJUIOB (HATPHM, Kaluil, KalbIUH,
MarHui, alfOMUHUN, [IUHK, XPOM, JKeJI€30, ME/ib) U UX COCTMHEHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl W3YyYE€HHUSI BEIIECTB M HX MPEBpPAICHUN:
U3y4YeHHe KOJUIeKIMU «MeTamibl U CIUIaBbl», OOpa3Il0OB HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTAIBHBIX 3a7a4, HaOJI0JICHUE W ONKHCAaHUE JEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U TIeJIouei, KaueCTBEHHbIEC PEaKI[UU Ha KATHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHYECKON M MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIHHBL. [loHsATHE O HAyYHBIX METOoAaxX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIyYEHUS] BAXKHEUIINX BEILIECTB.

YenoBek B MHpE BEUIECTB U MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHUS.

XuMHUsST U 3J0pOBBE YEJIOBEKA: MpPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmia 0E30MaCHOTO HCIOJIb30BAHUS MPENapaToB ObITOBONW XUMUU
B MOBCEIHEBHOM >KU3HM.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHBIX  CBA3€H HOpU  HU3yYeHUHM 0O0med wu
HEOPraHU4YeCKOM XMMHUHU B 11 Kiacce OCyIlIeCTBISETCS 4epe3 UCHOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMH JUISI OTAEJBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTh, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, DJICKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOTI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUICCKUA YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYCCKUE BEIUYUHBI U SIUHUIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMbIe, TOTLIMBO,
PECYpCHI.

TexHoMOrus: XUMHUUYECKasi MPOMBIITUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUATIOB, CEIIBCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHIICBAS
POMBIIIIEHHOCTh,  (hapMaleBTUUYECKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPEenapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO11ero 00pa3oBaHusl BbIIEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HaJIMYMe MOTUBAIMU K 00Y4YEHHIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKJACHUI JMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TPAIUIIMi 6a30BOI HAYKH XMUMHUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH I[€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, MNPUCYIIMMH IETOCTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD >KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBLHOW [EATETbHOCTH B COOTBETCTBHHU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, AYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMH W TpaBWJIaMHU  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TMpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJibTaThl OCBOEHUA IMpeAMeTa «XHUMHUS»  OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbBITA IMO3HABATEIBHOW W MPAKTUYECKON JCSATEIHHOCTU
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaxaaHCKOT0 BOCTIMTAHMS .

OCO3HAHMS 00YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB M 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U MIPaBOIOPSAKY;

MPEACTAaBICHUS. O COLUMAIBHBIX HOPMax M TMpaBWIAX MEXITUYHOCTHBIX
OTHOIIECHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATEIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX U MO3HABATENbHBIX 3aJ1ay, BHIMTOTHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh WM NPUHUMATh MOTHBBI, HaAMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHBIX BUAOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBCHHOM XMMUM,

YBaXXEHUSI K TPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAONMIOJCHUN, KPOIMOTJIUBBIX  JKCICPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHUBOB B TOJYYEHHUU M TOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUEeCTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITHUECKOTO TTOBEICHMUSI;

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE U TOCTYNKH CBOMX TOBApHUILIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370pOBOTO W  0Oe30macHoro oopasza >KH3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0E€30IMMacHOr0 OOpallleHHWs C BEHIeCTBAaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH TPAaBUJ HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HH JIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSATUS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUSI);

5) Tpy/10BOT0 BOCTIMTAHUSA:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4yeOHO-UCCIEA0BATEIbCKOM
JESTENBHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruX BHUAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MMPUMEHEHHUS ITPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXEHUS K TPYyAY, JIIOASM TpyJa U pe3yJbTaTaM TPYIOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAIbHOU TPACKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IJIAaHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIEe, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa HKOJOTHMUECKUX TPOoOeM, BIUSHUS
AKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHOMN M COIIMATBLHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUSATUS JICUCTBUN, MPUHOCAIIUX BpEl OKpYyKarolen
IPUPOJHON Cpejie, YMEHUSI TMPOTHO3UPOBATH HEOIATONPHUATHBIC KOJIOTHYECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO AKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NesTeTbHOCTH AKOJIOTUYECKOMN HAIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBLHOMN
NPaKTUKE, CIHOCOOHOCTM W yMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJIECOJOTHUHU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHMSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XMMUM KakK HAyKd, OCO3HaHUS €€ ponu B
(dbopMHUpPOBaHUN PAIMOHAIHHOTO HAYYHOT'O MBIIIJIEHUS, CO3aHUM IEJOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU NpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMAaHHUCTHYECKON HANpPaBICHHOCTH W Ba)XXHOM pOJIH B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCHEIIHOTO TpyJAa ¥ OKOJOTHYECKH KOMMDOPTHOW IKHU3HU KaXJAOTO dYIICHA
00111eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BAThH



MOJIy4aeMble 3HAHMS JJIs aHAJIu3a U OOBACHEHHUS SIBICHHUI OKPYKAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS J1eJIaTh 0OOCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HAay4dHbIX (DaKTOB M MMEIOIIUXCSH JaHHBIX C 1EJIbI0 IOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus IpobyieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K MMO3HAHUIO U HCCIIEN0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZAa B PaslIMuHbIX cpepax mpodeccuoHaIbHOU
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA y‘{€6HOFO npeamMeTa «XuUMHSI» HA
YPOBHEC CPCAHCTO 06HI€FO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUSA, OTPAXAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTHHBI MHpa H CHCHI/I(l)I/IKy MCTOJOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIUII, TUIIOTC3a, 3dKOHOMCPHOCTb, 3aKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (HO3HaBaT€HBHBI€, KOMMYHHKAaTHBHBIC,

PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHO
I'PaMOTHOCTH Y COIMAJIBHOW KOMIETSHITUH 00YJIarOIIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEPCAJIbHBIE YUCOHBIC
JIEVCTBUS B ITO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeagMeTHbIE pE3ylbTaThl OTPa)XaroT OBJAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMU W  PETyJISTHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbI€ JJOTrHYECKHE TeHCTBHA:

CaMOCTOSITEIbHO  (DOPMYJIMpPOBAaTh M aKTyallM3UpPOBaTh  IpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENICNIATh LENU JEITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUHU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTATHI ICATCIIBHOCTH C MMOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKW TOHSITUN W YCTaHABIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BLIOUpATh OCHOBAaHMS M KpUTEPUU sl KiIacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIAYKTUBHBIC, IEAyKTUBHBIC, IO
aQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHUST B pPacCMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOJBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, IPEOOPA30BHIBATE MOCIIBHBIC TIPEACTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) DJJIeMEHTa, XuMUueckas (opMyia, ypaBHEHHE XUMHUUYECKOU
peakiuu — TMpU pPEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbLCKHE eHCTBHUS:

BJIaJIETh OCHOBAMHM METOJOB HAYyYHOIO MO3HAHUS BEUIECTB U XHUMHUYECKUX
peaxkiuu;

dbopMynHpoBaThH LIETU U 33]]a4H UCCIIEOBAHUS, UCIIOJIb30BATh MOCTABIICHHbIE
U CaMOCTOSITENIbHO CGhOPMYJIUPOBaHHBIE BONPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA U MPOBEIACHUS
YUYEHUUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOJOM
nporecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuoOperaTh OMNBIT YYEHHYECKOM HCCIICIOBATEIbCKOH M IPOCKTHOM
JESITENBHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUMCKY METOJOB PEIICHUS MNPAKTUYECKUX 3a/lady, MNPUMEHEHHUIO Ppa3IMYHbIX
METOJI0B MTO3HAHUSL.

3) padoTa ¢ ungopmanmeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX uHPopMauuu (Hay4dHO-
MONYJISIpHAsT JIUTepaTypa XUMHYECKOrO COJEpKaHUsl, CIpPaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHamM3upOBaTh WH(POPMAIIUMIO PA3IUYHBIX BUAOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIBI MPHU TMOUCKE U
orObope wuHpOpMaANMK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MPUOOPETaTh OIBIT HCIHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  MPEICTaBICHUS
uHpopmaiu (CXeMbl, rpauKu, JTUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mmpu paboTe C
XHMHYECKOW WHPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIC (pusnueckue w
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYpPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISITHOCTH.

OByajeHne YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH TeHCTBUSIMM

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIHUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BLICTYNaTh C TMPE3CHTAlMed pPe3ylIbTaTOB IO3HABATEIBLHOW JCSATEILHOCTH,
TIOJTYYCHHBIX CAaMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHCHUN
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO MCCIETOBAHUIO CBONCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHHUM MyTEM COTJIACOBAHUS TMO3UIUN B
X071 00CYXIeHUSI 1 OOMEHA MHEHHUSAMH.

OBiajieHUe YHUBEPCATbHBIMHU PEryJIsiITUBHBIMH IeHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IIO3HABATEIIHHYIO
JEeSTENbHOCTh, ONpenensia e€ ILeNu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejaraeMblii  aJlrOpUTM JICHCTBHMA TMpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCJIENAOBATENbCKUX 3aJad, BBIOMpaTh HamboJee
3 PeKTUBHBIN CMOCO0 WX pEmICHHS ¢ y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH HAa OCHOBE CaMOaHaIH3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHbie pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNM O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XUMHUU B TMO3HAHUM SIBJICHUMN



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM /JI pEIICHUs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUUYECKHUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATUS (XUMUYECKUNM DJIEMEHT, aTOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YIIEpOAHBIM CKeleT, (YHKIUMOHAIbHAS TPYIINA,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPO/ W a30TcolepkKalllie COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKkOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUUYECKUX
SBJICHUH, (PAKTONOTMYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU JEeSATEIILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMU BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHABIMUBATh MUX B3aUMOCBSI3b, HUCIIOJIH30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OpraHUYeCKUX COSUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JJIs
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIIMBATh MOJENIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJIA HILTIOCTPAIUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPHUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBY M CTPOEHUI0 K ONpeaeiaEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb WM Ha3BaHUA IO
cucremarndeckoir HomeHknatype (IUPAC), a Taxke NpPHBOIUTH TPUBHAILHBIC
Ha3BaHUSI OTAEJBbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMNMUJIEH, AalleTHJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMaNbIeTu, aleTaabIAeTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIIUIIHH);

c(hOpMHUPOBAHHOCTh yMEHHsSI OINPEACNATh BHABl XHUMHYECKOW CBSI3M B
OpraHUYECKUX COECTMHEHUSIX (OJUHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh yMEHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAaHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOEHUE,
dbu3nUecKkue M XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTEIICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, 3TWIEH, MNPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, O€H30J, METAHOJ, 3TaHOJ, ATUJICHTJIMKOJb,
IIIMLEPUH, (EHOJI, aleTalbJeruj, MypaBbUHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHAsl KUCII0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHCHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YIIJIEBOJAOPOIHOTO
Colpbsi  (He(Tb, MNPUPOJHBIM Ta3, Yrojb), CHOCOOBI HX NEPepadOTKU U
IPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepPepadoTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJUTH BBIYUCICHHUS 110 XHMHUYECKHM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaklud MO H3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB WJIH MPOIYKTOB PEaAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIAJeTh CHUCTEMON 3HaHM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YyUYEHUU BEUIECTB U
XUMHYECKUX SIBIIEHUN (HaOI0IeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS [JIs1 TPUHITHS pElIeHUU B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIlMsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IATh TTPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOM W Ja00paTOpHBIM O00OpyAOBaHHWEM, a TaK)Ke MpaBmiia OOpaIeHUus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMH TIO BBITOJHEHHUIO J1aO0OPaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH ITUTAHUPOBATH U  BBIIOJHITH XUMHYECKUH
HKCIIEPUMEHT (TIPEeBpAIIEHUs OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUYCHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KA4€CTBEHHbIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalusi OCIKOB NMPU HArpEeBaHWUU, IBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBUM C TIpaBUJIAMH TEXHUKH O€30MaCHOCTU TMpuU OOpalleHuu ¢
BEIIECTBAMU W JA0OpPaTOPHBIM OO0OPYJOBaHUEM, TIPEICTABISATH PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHpOpMaLNIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeICTBAa MacCOBOMU
uHdopmanuu, UHTEpHET U OpYyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIONATh  MpaBWIa  DKOJIOTUYECKH
1[€JeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOETrO 3/0POBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABAThH
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica nokaszatens I[I/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUs] W TNPEJOTBPALEHUS HX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYNHBIX METO/aX MO3HAHUS BELIECTB U
XUMUYECKUX SBICHUM;

JUISL  CHenbIX U ClHaOOBHUIAIIMX OOYyYalolUMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEJCTABICHUH: O XHMHYECKOM COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHWUM SIBJICHUM
npupoabl, B  (GOPMUPOBAHWK MBINUICHUS W KYJIbTYPbl  JUYHOCTH, €€
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs peleHUs TPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHUK, KOTOpas  BKIIKOYAECT:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJITMYECKas, BOJOPOIHAS ), KPUCTAIIIMUECKasl pelIETKa,
TAMNBl ~ XUMHUYECKUX  pEaKIUi, pPaCTBOpP, JJICKTPOJUTBI, HEIJICKTPOJMUTHI,
BJICKTPOJIMTHYECKAsT JAUCCOLMALUSA, OKHUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTh
XUMHUYECKOW peakIih, XUMHYECKOE€ PaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
P XUMHUYCCKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUCCKHH SI3bIK XUMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIC)KAIME€ B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SIBICHUM, (PaKTOJIOTMUYECKHE CBEICHHA O CBOMCTBaX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM JACATEIBHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHM BBISBISTH XapaKTepHbIE NPU3HAKU TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (oOpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucremarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, YrJ€KUCIbIM ra3, aMMHUaK, raméHas
W3BECTb, HETAIIEHAs] U3BECTh, MUTHhEBAS COJIA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPE/IEsATh BaIGHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAsS, METAJNTMYECKasi, BOJIOPOJIHAS]) B COCAMHEHUSIX, THUII
KPUCTAJUTMYECKONW PEMIETKH KOHKPETHOrO BeIeCTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUM yCTaHABIMBAaTh MIPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNpeACTIEHHOMY Kiaccy/Tpyrre
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOLIYIO, OOBSICHUTEIIbHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1-4 mnepuonoB Ilepuoamdeckold CHCTEMBI
xuMuueckux saemeHToB JI. M. MenpeneeBa, WCIONb3ys MOHATHS «S-, P-, -
AJIEKTPOHHBIE opouTaINY, «OQHEPTETUYECKUE YPOBHIY, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3W MEXKAY HEOPraHUYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMUYECKHE PEAKIMH TI0
pPa3IUYHBIM TpU3HAKaM (YUCIY M COCTaBy PEarupyroliux BEUIECTB, TEIJIOBOMY
s dekTy peaknnuu, U3MEHCHHIO CTCIICHECH OKHCICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIuy, y4acTHIO KaTalau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHHA COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKLUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TU PEAKIUU UAYT OO KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJUTH PEAKIMH, MOJATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPaCIO3HABATh
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpbiBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOM
peaKkiuu OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMHYECKUE TMPOIIECCHI,
JIe)KalMe B OCHOBE ITPOMBILLUIEHHOTO MOJYYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAYYHBIX NPHUHIUIIAX U
9KOJIOTUYECKUX MPOoOIeMax XMMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOJAUTH BBIUMCICHHS C HCIOJb30BAHUEM
MOHSTUS «MaccoBasi JOJIsI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
IPU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA WU 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMHU
BEIECTB, TEIUIOBOTO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacCChI
BEIIECTB, NMPEBPAILCHUS U COXPAHECHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
NOCYJIOH W J1a00OpaTOpHBIM O00OpYyJAOBaHHWEM, a TaK)Ke IpaBwWiia OOpalieHUus C
BEI[ECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBINOJHATh XUMHUYCCKHUIN
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPENICICHUE CpEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO  YHHBEPCAIBHOTO
WHJUKATOPA, BIMSHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOM pPEaKIIHH,
peaKkIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIuu Ha cyinbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamibl»y U «HeMmeTamisl») B COOTBETCTBHUU C TMpaBUJIaMHM TEXHUKH
0€30IacHOCTH TPH OOPAIICHUH C BEIIECTBAMH M JIAOOPaTOPHBIM 000pYyIOBaHUEM,
MPEJICTaBIATh PE3yNbTaThl XHWMHYECKOTO OJKCIepuMEeHTa B ¢dopMe 3alucu
YPaBHECHHI COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTHYCCKH aHAIM3UPOBATh XHUMHUYCCKYIO
nHpOpMaNMIO, MOJy4aeMyl0 W3 pa3HbIX MCTOYHHKOB (CpEICTBAa MacCOBOMU
KOMMYHUKauu, UHTEpHET U ApyTuXx);



chOpMUPOBAaHHOCTh  YMEHHMH  cOONIOAaTh  MpaBWia  JKOJOTUYECKU
1[€JeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESATENIBHOCTH B ILENAX
COXPAHEHHUSI CBOErO 3/J0pPOBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, mosicHATP Ha mnpuMepax CcrnocoObl YMEHbBIIEHUS U
MpeI0TBPAIllCHHs] KX BPEAHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKa;

Uil 00YyYaromMXCA C OrPAaHUYEHHBIMM BO3MOXHOCTSMH 3/I0pPOBbSI: YMEHUE
MPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHenbIX U ClHa0OBUIAIIMX OOYYaloOIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThI
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[IpenMeTr opraHUYeCKON XUMUU. )
https://resh.edu.ru/subject/29/10/
1.1 Teopust cTpoeHNst OpraHUIECKUX 3
coenqunennit A. M. bytneposa
Hroro mo pazmeny 3
Pa3nen 2. YrieBoaopoabl
IIpenenpHBIE YIIIEBOIOPOIB —
2.1 pea yr JIOPOA 2 https://resh.edu.ru/subject/29/10/
aJIKaHbI
HenpenenbHble yriieBOgOPOILL:
2.2 ped yr FIOPOA 6 1 https://resh.edu.ru/subject/29/10/
aJIKEHBI, aJIKaJUeHb], aJKHHbI
2.3 ApoMaTHYECKUE YIIIEBOI0POIbI 2 https://resh.edu.ru/subject/29/10/
ITpupogHble HCTOUYHUKH
2.4 pHpoaL 3 1 https://resh.edu.ru/subject/29/10/
yIIEBOJOPOIOB U UX MepepaboTKa
Utoro no pazueny 13
Paznea 3. Kucaopoacoaepxamme opranudeckue coelMHeHmsl
3.1 Cnuptel. enon 3 https://resh.edu.ru/subject/29/10/
Anpaeruasl. KapOOHOBEIE KUCIIOTEL
3.2 e p 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢upbl
3.3 YrneBoasl 3 1 https://resh.edu.ru/subject/29/10/




Hroro no pazneny

13

Pasnen 4. A3oTconepxainue OpraHuvecKue coeTuHeHust

4.1 AmMuHnl. AMUHOKHCIIOTEL. benku 3 https://resh.edu.ru/subject/29/10/
Wroro mno pazmeny 3
Pa3nes 5. BoicokomouieKy/IsipHbIe COeINHEHUSsI

51 [Tnactmaccer. Kayuyku. Bonmokna 2 https://resh.edu.ru/subject/25/10/
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThI
Pasznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproanueckuii
3akoH " Ilepmoamueckas cucrema
1.1 pHoa 3 https://resh.edu.ru/subject/29/11/
XUMHUYECKUX 31eMeHToB /I, M.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue .
1.2 4 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro mo pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaimisl https://resh.edu.ru/subject/29/11/
2.2 HemeTamner 1 https://resh.edu.ru/subject/29/11/
C e e
2.3 BA3D HCOPTafaceinX 1 2 https://resh.edu.ru/subject/29/11/
OPraHUYECKUX BEIICCTB
Utoro no pazneny 17
Paznea 3. Xumus 4 :KU3Hb
3.1 X¥MHA U )KU3HD 4 https://resh.edu.ru/subject/29/11/
Uroro mno pazueny 4
OBILIEE KOJIMYECTBO HACOB I10 34 9 3

[TPOTPAMME




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanyecTBO yacoB Hcnoab3oBan
Kon | Ilpa ue
DJIeKTPOHHbIE
Tpoa KTH OﬁOpyHOBaHI/I
Ne Be undposbie
Tema ypoka bHBI | 4YecK f1 HEHTpa
n/n er JlaTa nzyyeHus " o0pa3oBaTe/bHbBI
e ue TO'lKa
0 e pecypchl
pabo | pabo pocra" pecyp
TBI TBI
1 [IpenmeT opraHnYecKOr XUMUH, €€ 1 https://resh.edu.ru
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE /subject/29/10/
Teopust cTpoEHU OPraHUYECKUX
o .. https://resh.edu.ru
2 coenmuHenuit A. M. ByriepoBa, €€ 0CHOBHBIE 1 i
/subject/29/10/
MOJIOKEHUS
[IpencraBnenue o KIaccuPpUKaAUH
3 oprannveckux BemectB. Homenkiarypa 1 https://resh.edu.ru
(cucremaTuyeckas) U TpUBUAIbHBIC /subject/29/10/
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1 https://resh.edu.ru
TOMOJIOTUYECKUH Pl /subject/29/10/
5 Mertan u 3TaH — npocTeuIme 1 https://resh.edu.ru
NPEACTABUTENIN ATKAHOB /subject/29/10/
https://resh.edu.ru
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 p. /1
/subject/29/10/
7 DOTUJIEH U IPONUIIEH — MPOCTEHIINe 1 https://resh.edu.ru
MPEACTABUTENIN ATKEHOB /subject/29/10/
8 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1 Ob6opynoBanue | https://resh.edu.ru




OTWJICHA U U3YUCHHUC CTO CBOMCTB»

uenrpa TP

/subject/29/10/

Ankanuensl. byranuen-1,3 u

https://resh.edu.ru

9 MmeTmiOyranuen-1,3. I[Tomyaenue
yTasn yq /subject/29/10/
CUHTETUYECKOTO KaydyKa U Pe3UHbI
AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS,
. https://resh.edu.ru
10 TOMOJIOTUYECKHUH psisl. ALIETUTICH — ]
. . /subject/29/10/
MPOCTEHIINI MPECTABUTEH AIKHHOB
11 Brrunciienus o ypaBHEHUIO XUMUYECKON https://resh.edu.ru
peakuuu /subject/29/10/
12 Apensl: 6eH30J1 1 TOJTyoJ. TOKCHIHOCTD https://resh.edu.ru
apeHoB /subject/29/10/
13 I'eneTnueckas cBs3b yrieBOJA0POIOB, https://resh.edu.ru
NIPUHAIEKAIINUX K Pa3IMYHBIM KJlaccaM /subject/29/10/
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:
. https://resh.edu.ru
14 MIPUPOJIHBIN Ta3 U MOMYTHBIC HEPTIHBIE Ta3bl, i
. /subject/29/10/
He(Th ¥ MPOAYKTHI €€ TepepadboTKu
[IpupoiHbIC ICTOYHUKH YTIIEBOJOPOJIOB:
. https://resh.edu.ru
15 MIPUPOJIHBIN Ia3 U MOMYTHBIC HEPTAHBIE Ta3bl, ]
.. /subject/29/10/
HeTh ¥ MPOAYKTHI €€ repepadboTKu
16 KonTtponsHas pabora no pazaeny
«YTI€BO10POIbI»
17 IIpenenbHBIE OJHOATOMHBIE CITUPTHI: https://resh.edu.ru
METaHOJI U 3TaHOJI. BomopoaHas cBsI3b /subject/29/10/
18 MHOroaToMHbI€ CITIUPTHL: ITUIEHTIIMKOIb U https://resh.edu.ru
TIULEPUH /subject/29/10/
19 ®deHoJI: CTpoeHUE MOJIEKYIIbI, PU3NUECKUE U https://resh.edu.ru
XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE /subject/29/10/
20 Anpreruasl: GopManbIerua U aeTaabaeTH/I. https://resh.edu.ru




AreTon /subject/29/10/
21 OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBEIE https://resh.edu.ru
KHUCJIOTBI: MypaBbUHAS U YKCYCHAs /subject/29/10/
29 [TpakTiaeckas padborta Ne 2. «CoiicTBa OGopynoBanue | https://resh.edu.ru
pacTBOpa YKCYCHOM KHCJIOTBD» uenrpa TP /subject/29/10/
23 CreapuHoBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk https://resh.edu.ru
MPEACTABUTENH BBICIINX KAPOOHOBBIX KHCIIOT /subject/29/10/
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX https://resh.edu.ru
KHCJIOT, MX MOIOIIEe JIeiCTBIE /subject/29/10/
CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
https://resh.edu.ru
25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX i
/subject/29/10/
3¢upos
26 Kupsl: ruaposii3, npuMEHEHHE, https://resh.edu.ru
OuoJsioruueckasi poJib )KUPOB /subject/29/10/
VYrieBoapl: cocTaB, KiIacCUpUKAITHSI.
" https://resh.edu.ru
27 Baxwueline npencraBuTeNu: TIIHOKO3a, i
/subject/29/10/
(dbpykTO3a, caxapo3a
28 Kpaxman u nemiono3a kak NpupoHble https://resh.edu.ru
TOJIMMEPHI /subject/29/10/
KonTtponpHas pabora no pazaeny
29 «Kucnopopcoaepxaiimue opraHu4ecKue
COEIMHEHU
https://resh.edu.ru
30 AMUHBI: METHJIAMHUH U aHUJIUH p. /1
/subject/29/10/
AMMHOKHCIOTHI KaKk aMm(poTepHEIe
Gorep https://resh.edu.ru
31 OpPraHUYECKUE COECTUHEHUS, UX i
/subject/29/10/
Oounonoruueckoe 3HaueHue. [lenTu bt
32 benku kak npupoaHbIe https://resh.edu.ru




BBICOKOMOJICKYJIAPHBIC COCIUHCHUA

/subject/29/10/

OCHOBHBIE TTIOHATHS XUMHHU

https://resh.edu.ru

33 . 1 i
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI /subject/29/10/
OCHOBHBIE METOABLI CHHTE3A

34 BBICOKOMOJIEKYIIIPHEIX COSIUHCHUN 1 https://resh.edu.ru

Yip . /subject/29/10/
[TnacTMmaccel, kKaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanyecTBO yacoB Hcnoan3oBa
Kon | IlIpa HHe
DJIeKTPOHHbIE
TPOJ | KTH obopynoBaH
Ne undposbie
Tema ypoka Bce | BHBI | 4Yeck JlaTa usyyenus He HeHTpa
n/n " o0pa3oBaTejibH
ro e ue TO‘{Ka
ble pecypchbl
"
pabo | pabo pocra
TBI TBI
1 XUMUYECKUH 3IEMEHT. ATOM. DIJIEKTPOHHAA 1 https://resh.edu.r
KOH(UTYpaIs aTOMOB u/subject/29/11/
[Tepuonnueckuii 3akoH u [lepnoanyeckas
5 cUCcTeMa XUMHYeCKuX 3yemenToB JI. H. 1 https://resh.edu.r
MenneneeBa, X CBA3b C COBPEMEHHOM u/subject/29/11/
TEOpHUEH CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB H X COeTUHEHUH I10
3 rpyIIam U rnepuojiam. 3HaueHue 1 https://resh.edu.r
TIEPUOJIUUECKOTO 3aKOHA U CHCTEMBI u/subject/29/11/
XUMHU4YeCKuX 31eMeHToB /.M. MenneneeBa B
Pa3BUTUU HAYKH
Crpoenue BelecTBa. XUMHUYECKasl CBSI3b, €€
. https://resh.edu.r
4 BH/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM 1 )
u/subject/29/11/
cBs3u. Bogopoanas cBs3b
BanieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.
5 Crenenn okucienus. Bemecrsa 1 https://resh.edu.r

MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

u/subject/29/11/




[TonsTue o gucnepcHeIx cucrteMax. cTuHHbIE

https://resh.edu.r

6 M KOJUIOMJHBIC pacTBOPEI. MaccoBast 101
P P u/subject/29/11/
BEIIECTBA B PaCTBOpE
Knaccugukanus 1 HoMeHKIaTypa
7 HEOpPraHWYECKUX COEAMHEHUN. | 'eHeTnueckas https://resh.edu.r
CBSI3b HEOPTraHMYECKUX BEIIECTB, PA3TUYHBIX u/subject/29/11/
KJIaCCOB
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
https://resh.edu.r
8 3aKOH COXpaHEHHSI MACChI BEIIECTB; 3aKOH '
u/subject/29/11/
COXpaHEHUs Y IPEBPAICHHS SHEPTHH TIPH
XUMUYECKUX PEAKITUIX
9 Ckopoctb peakiuu. OOpaTuMble peakiuu. https://resh.edu.r
XUMHUYECKOE PaBHOBECHE u/subject/29/11/
[Ipaktuueckas padota Ne 1. «Bnusiaue OGopynoBa
10 a3 (AKTOPOB Ha CKOPOC o LeHTDa https://resh.edu.r
JIMYHBIX (haKTOPOB Ha CK Thb HHU H
p . p p HEHTP u/subject/29/11/
XUMHUUYECKON PEaKIun» TP
DnekTpoauTuyeckas aucconuanus. [lonstue o
11 BozopoaHoM mokasarene (PH) pactopa. https://resh.edu.r
Peakiiun nonHoro oomena. I'uaponus u/subject/29/11/
OPraHMYeCKUX U HEOPraHUYECKUX BEIIECTB
OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
https://resh.edu.r
12 [TonsaTHe 006 3MeKTpOM3E PACIIABOB U )
o u/subject/29/11/
pacTBOPOB COJIEM
13 KonTtponsHas pabora no pazaeny
«TeopeTnueckue OCHOBBI XMUMUU
14 Mertaiuel, ux nosioxkenue B Ileproauueckoit https://resh.edu.r

CUCTEMEC XMMHUYCCKUX 3JICMCHTOB I[ n.

u/subject/29/11/




MeneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue Gusnveckre CBONCTBA
METaJJIOB

CrinaBbl METaIOB. DJIEKTPOXUMUYECKHUH s

https://resh.edu.r

15 N .
HaNpsHKEHU METAJIOB u/subject/29/11/
XuMHdecKre CBOMCTBA BaXKHEUIITNX METAJIJIOB

. . . N https://resh.edu.r

16 (HaTpUii, KaNMHi, KaabIlUH, MarHui, )

o o u/subject/29/11/
ATIOMUHUN) U UX COEAMHEHUHN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX https://resh.edu.r
COCTMHEHNH u/subject/29/11/

18 XUMHUYeCKre CBOMCTBA IIMHKA, JKeJie3a H UX https://resh.edu.r
COCTMHEHNH u/subject/29/11/
IIpakTuyeckas pabora Ne 2. "Pemenue O6opynoBa

https://resh.edu.r
19 AKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME HUE LIEHTpa ]
" u/subject/29/11/
«MeTaisn) TP
Hewmerannsl, ux nosnoxenue B [lepuoandeckoi
https://resh.edu.r
20 cUcTeMe XuMU4Yeckux aneMenToB /. U. '
u/subject/29/11/
MenpeneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB
dusnyeckue cBOMCTBA HEMETAIIOB.
https://resh.edu.r
21 AmtoTponusi HeMeTauIoB (Ha mpuMepe i
u/subject/29/11/
KHCIIOpoa, cepbl, pochopa u yriaeposa)

29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX https://resh.edu.r
COEqUHEHNN u/subject/29/11/

23 XuMHUECKue CBOMCTBa a30Ta, pocodpa 1 Ux https://resh.edu.r
COeIUHEHUU u/subject/29/11/

24 XHMMHUYECKUE CBOMCTBA YIIIEPOAa, KPEMHUSA U https://resh.edu.r
HUX COeIUHEHUU u/subject/29/11/

25 [IpumeHeHne BaXKHEUIINX HEMETAJIOB U UX https://resh.edu.r




COEIMHEHUI

u/subject/29/11/

O000111eHME ¥ CUCTEMATU3ALM 3HAHUN 110
Tteme «Hemeramaey. Beruucnenus mo

https://resh.edu.r

26 1
YPAaBHEHUSM XUMHUYECKHX PEAKIIUN U u/subject/29/11/
TEPMOXHUMHYECKHUE PACUETHI
[IpakTnueckas padota Ne 3. «Pemienue O6opynoBa
https://resh.edu.r
27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 HUE IIeHTpa :
" " u/subject/29/11/
Hemeramsr"» TP
28 KontponsHas padota mo teMam «MeTaris 1 1 https://resh.edu.r
«HemeTtamie» u/subject/29/11/
29 Heoprannueckue u opraHu4eCcKue KUCIOTHI. 1 https://resh.edu.r
Heoprannueckue u opraHM4ecKkre OCHOBaHUSA u/subject/29/11/
AMdoTepHbIe HEOpraHUYECKUE U
30 OpraHn4ecKkue coeuHeHus. [ 'eHeTnueckas 1 https://resh.edu.r
CBSI3b HEOPTaHMYECKUX U OPTaHHUYECKUX u/subject/29/11/
BEILECTB
Ponb xuMun B 00ecreyeHny 3K0J0THYECKO,
. . https://resh.edu.r
31 JHEPreTHYECKON U MUIIEBON 0€30IaCHOCTH, 1 i
u/subject/29/11/
Pa3BUTHUU MEIUITUHBI
[IpencraBienus 06 00X HAYIHBIX
https://resh.edu.r
32 MPHUHIIMIIAX TPOMBIIILICHHOTO MOJTyYCHUS 1 )
" u/subject/29/11/
Ba)KHEHIIINX BEIIECTB
33 YenoBek B MUPE BEIIECTB U MATEPHUAIIOB 1 https://resh.edu.r
pe BeIll P u/subject/29/11/
https://resh.edu.r
34 X¥MHA U 3I0POBBE UET0BEKA 1
nop u/subject/29/11/
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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