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HOACHUTEJIBHAS 3AITMCKA

[IporpammMa 1O XWUMHUH Ha YPOBHE CpEAHETO OO0Iero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTENbHOW MPOrpaMMbl CpPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoii
Qenepanny, peAM3YOIIUX OCHOBHbIE OOpa30BaTENbHbIE IPOTPAMMBI, U
OCHOBHBIX TOJNOXeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®enepanun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oO1elt cTpareruu o0y4deHus, BOCIIUTAHUS U PA3BUTUS 00YYaIONIUXCSl CPEICTBAMU
yueOHoro npeamera « Xumusi» aig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
KoHuenrtyanbHble nojoxkeHus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICp)KaHMs, PE3YyIbTATOB OOy4YeHUST U TpeOOBaHMI K YpPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3aluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAallOM peajuM3aliy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEW, MNPUCYIINX
LIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB IIPHUPOABI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJlOBEeKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M MNpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHHE
00yJaroImuxcsl Ha YPOBHE CPEJHETro o0I1ero oopa3oBaHus CpeACTBAMHU y4eOHOTO
npeaMera «XHUMUS», COJACpPKAHHE M TOCTPOCHHE KOTOPOrO OIpENENCHbl B
mporpaMmMe Mo XUMHH C Y4ETOM crheruduKd HayKd XUMHH, €€ 3HAYCHUS B
NO3HAHWU TMPUPOJLI U B MaTEpPUAIbHOW KU3HH OOIIECTBA, a TakXkKe C y4ETOM
o0luX 1eled W NPUHIMUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpacT 0coOyk poiib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3JJaHUUA HOBOW 0a3bl MaTEpUAbHON KYJBTYpBHI.
OnHa BHOCHUT CBOM BKJIaJa B (GOPMUPOBAHKHE PALMOHAIBHOIO HAYYHOI'O MBIIICHUS,
B CO3/IaHME€ IEJOCTHOIO MPEJICTABICHUS 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
MPUPOILI U YEJOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUU HAa OCHOBE TOHWMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHUS B3aHUMOCBSI3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BOZMOXKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3auMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJIO0To wieHa ooOmectBa. CoBpeMEeHHass XHMMHsS Kak Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjlieHAa Ha pEUICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYHMBOIO pa3BUTHA YEJIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBSI.

B cootBercTBHM ¢ OOHMIMMM LENSMHA W TNPUHIMIIAMHA CPEAHETO OOIIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHs B JKU3Hb COLMYMa, IPOJOJDKEHUSA
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnslOmUMHA  TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30BbIE KypChl —
«Oprannueckass xumuss» U «OOIass ¥ HEOPraHUYECKash XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHEM 3HAHUU W3 OOIIeH XUMHUM) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHME NAHHOM CHCTEMBI 3HAHWW NPU U3yYECHUU
npeaMeTa 00€CIeYnMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEr0 MHOTrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkaHus KypcoB — «Opranuueckas xumusi» u «OO0mas u
HEOpraHuveckas XuMus» cpopmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJAa K U3Y4YEHUI0 y4eOHOro wMarepuaia Hu OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEUIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCAMHEHNH, a TaKX€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
MPEACTABICHU O cTpoeHu BemlecTB. CBeneHHss 00 HU3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHnMdeckoll XWMHUHU NOJYYalOT pPa3BUTHE
c(hOpMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs TMEepBOHAYATHHBIC
NPEICTABICHUS O XUMMUYECKOM CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUYECKON PEAKLINH.

[Tox HOBBIM yrioMm 3peHusi B mpeaMmeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs HW3YYEHHBI Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHUs
TEOPETUYECKN MaTtepuan ¥ (HaKTOJIOTUYECKHE CBEICHUS O BEIIECTBAX W
XUMUUYeckoi peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOIOJOTUYECKUX MO3UIUH,



rIyOKe TIOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011210111 H 10 0OBSICHSIONICH M MPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi naomnosHsercs B Kypcax 10 m 11 kiaccoB
AJIEeMEHTaMHU COJIEP)KaHMsI, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM U MPHUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XHMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUUYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K IIPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBATh MH(POpPMAIUIO U
NPUMEHATh €€ JJIs1 TIONMOJIHEHUS 3HAHUM, PELICHUS WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3a1a4d. B 1enom conepkanue yuyeOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOy4YalOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, [I03HABAEMOCTh NPHUPOJHBIX SBICHUM NYTEM OJKCIEPUMEHTa U
pelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMd ¢ TEOPETUUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJIOTUUECKUX Tpodiiem, a
TaKke Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3MaHUS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmnmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON IO XUMHU TMOJXOJbI K OIPEACIICHUIO
colepKaHUsi ¥ TOCTPOCHUS TMpeAMETa MPeayCMaTpUBAIOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX y4YE€OHBIX JEHCTBUWA, UMEIOIMUX 0a30BO€ 3HAaYEHUE s
pa3IMUHBIX BUIOB JIEITEIBHOCTH: pEIICHUs] MpoOJieM, TOUCKA, aHalu3a W
00paboTku uH(pOpMaIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOMN
U UCCJENO0BATEIbCKOW AEATENbHOCTH, 3aHMMAIOIIECH BaXKHOE€ MECTO B IMO3HAHUHU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONpeIeIeHUN
COJICPKATEIIbHOW XapaKTEepPUCTUKHU 1IeJIe HM3y4YeHUs MpEeaMEeTa HampaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOIMYECKOM TOYKH 3pPEHUSI TaKOM MOJXO0J K OINpPEACNICHUIO Lielield H3y4YeHUs
MpeaMeTa SIBISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUs TJIAaBHBIMHU LEJSIMU H3YyYEHHs MNpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBiIsIFOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHEUIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBBIC MOHATHUS, (PyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHMMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKHUX peaKIuil, HEOOXOAMMBIX [JIsi TMPUOOpETEeHUs
YMEHUH OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHYECKUX SIBICHUH,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOMIOAECHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e301acHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsay ¢ atuMm, coznepxaTesbHas XapaKTepUCTHKa LeJIed U 3a1a4 U3y4YeHUs
MpeAMETa B MIporpaMmme Mo XMMHHM YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanus. Ceroans B
OpErnoJaBaHUM  XUMUM B OOJbllleld cTeneHHu OTAaércs  MPEeANoYTEeHHE
OPAaKTHYECKOH KOMIIOHEHTE COJep)KaHusd OOydYeHHus, OPHEHTUPOBAHHOM Ha
MOAATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIAICIOLIEro He
Ha0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTHUBHOTO TMOJIYYEHHUS! 3HAHUW M TPUMEHEHUS MX B peaIbHOM KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a]1a4.

B cBA3M C 3TUM Ipu M3Y4EHUU IpeaMeTa «XHMHS» JIOMUHHPYIOLIEe
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4UH, KaK:

ajanTamnys 00y4arolMXcsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
(opMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
NPUMEHEHUEM;

dbopmupoBaHre y OOYy4YalOIIMXCA  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAJIbHOE 3HAYEHHUE I Pa3IMYHBIX BHUOB
JeSATEeILHOCTH: PElIeHHs MpobJieM, MOorcKa, aHajau3a U 00paboTKku MHGOpPMAITIH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUS! ONbITa JESATENBHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B TMO3HAHMM XHUMHH, a TaKXke g OLUEHKH C MO3ULUN
HKOJIOTUYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHYECKUX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE IO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEHN 00yJarOIIMXCs: CIOCOOHOCTH CaMOCTOATENBLHO MPUOOPETATh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSMHU, UCTIOIb30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHayin3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYIECKOTO COJICPKaHUS;

dbopMHUpOBaHUE U PA3BUTHE Yy 00YUAIOIINUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOekKIAEHHOCTH B  T'YMaHHCTUYECKOU
HAIPaBJICHHOCTH XUMHH, €€ BaXKHOW POJU B PEHICHUH TJI00ATBHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOIONIOIB30BAHUS, TTOTIOJHEHUS HEPTETHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OTBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM IS TPUHSATUS TPAMOTHBIX DPEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacTn «EcTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO111ee Yncio 4acoB, OTBEIEHHBIX JIs U3yUEHUs XUMUH, HA 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHrYecKOi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequnenunit A. M. bytneposa, e€ ocHOBHBIE Mo0KeHUsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKux BemiecTB. [omoisorusi, wu3omepus. XHUMHUYECKas CBSA3b B
OpPraHUYEeCKUX COCUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHMS
BaKHEHIINX MPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MPEBpAICHUI:
O3HAaKOMJIEHHME € 00pa3laMy OpPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (1JiaBjieHue, OOyriIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI Psii. DTUIIEH U MPOMUIEH —
OpocTeiline NpeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOIN€HUPOBAHMS, THUApATAlUH, OKUCIEHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MetmnOytagueHn-1,3: cTpoeHHe, BakKHEWIINeE
XUMUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
KaydyKa 1 pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. ALIETHIICH
— TMpPOCTEHIIMHA TPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKUE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THApATALVH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYE€HUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumerenue. TOKCUUHOCTb



apeHoB. ['eHeTMyeckas CBSI3b MEXIYy YIVIEBOJOPOJAMH, NPHUHAMIEKANIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM YrIeBOAOPOAOB. I[IpuponaHbI ra3 W MOIyTHBIE
He(TsaHbie Ta3pl. HedTh n e€ mpoucxoxaenue. Crnocobbl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4ecKuil), mnuposnu3. [IpoaykTs
nepepaboTku He(TH, UX PUMEHEHNE B NIPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
yToJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HaKOMJIEHHE C oOpa3laMy IUIacTMAcC, KaydyKOB M PE3UHbI, KOJJIEKIUU
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, [TPOBEJICHUE MPAKTUYECKON PabOThl: MOITYYEHHE STUJICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprannyeckue COeAUHECHUS

IIpenenpHble OQHOATOMHBIE CHOUPTHL. MeETaHOI W 3TaHON: CTPOCHHUE,
(¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOJaMH, TOpEHue), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoroatoMHsle  COMPTBL. OJTWICHIJIMKOJIb W  IJIMUEPUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMs Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepuHa v STUIIEHTJIUKOJIS.

@DeHoJ: CTPOCHHE MOJIEKYJIbI, (PU3MYECKHME M XUMUYECKHE CBOMCTBA.
ToxcuunocTts enona. [lpumenenue penona.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aLETATIBICTUl. CTPOCHHUE,
¢usnyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
Ka4eCTBEHHBIEC PEAKLIMHN), TIOJyYEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBa (CBOMWCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKalim), nojayyeHue U MpuMeHEeHue.
CreapuHoOBasi ¥ OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILEEe ACHCTBHE.

Crnoxuple 3pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTaB, KiaccuduKamus ~ yriaeBogoB  (MOHO-, Ou- H
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKICHHE B NPHUPOAE, NPHUMEHEHHE,
ouonoruueckas poib. DotocnnTe3. pyKTo3a Kak U30MEp TIIOKO3bI.

Kpaxman u nemnoiio3a Kak npupojHbslie noaumepsl. CTpoeHHe Kpaxmania U
nemutono3sl.  du3nyeckne W XMMUYECKME CBOWMCTBAa Kpaxmana (THApoJu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
OpoBeJicHUE, HAOJIIOJEHUE W OINKUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ATaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJECHCTBUE TJIUIIEPUHA C
ruapokcuom meau(ll)), anbrerunoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeilicTBUE Kpaxmana C HOJOM),
IPOBEICHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnslie 3amaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHnuecKiue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble OpraHuueckue coeauHeHus. Gusnveckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMs] BEIIECTB M WX MPEBPAILCHUIA:
HaOIIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIus OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokomosieKyJ/IsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MTOTUKOHACHCAIHS.

DKCHEepUMEHTANIbHbBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUIL:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
KAay4yKOB.

MexnpenMeTHbIe CBA3H.



Peannsanus MexXnpeaMeTHbIX CBI3€U NPU U3YYEHUN OPIraHUYECKOW XHUMUH B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIIOIMIMXCA CHUCTEMHBIMH ISl OTAEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KJIacCU(PHUKALus, NEePUOJIUYHOCTb, HAOIIOCHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUM YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3NUECKUE BEIUUNHBI U €MHULIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€NIKH, YIJIEBOIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMEHT. ATOM. Snpo aroMa, HW30TOIBL. OJIEKTPOHHAs
000JI04Ka. DHEPreTHYecKue ypoBHH, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHrs 3JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuonuueckas cucrema XMMUYECKUX JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U [lepuoamdeckor cucTeMbl
xuMudeckux 3neMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpPYyIIaM MU TEepUoaMm.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJieHTHasi HENOJIIpHAs W TMOJIIpHAs, MOHHAs, METajuIMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIH M  JIOHOPHO-
akuentopHslii). Bomoponnas cBs3b. BajneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusa. IOHbI: KATHOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKass CBsSI3b HEOPraHWYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHHM. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HA COCTOSHHE
xumudeckoro pasHosecus. [Ipuniun Jle [larense.

Onextponutryeckas aucconuanus. CuiabHbIe U cialdblie eKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HX IPEBpPAIICHUN:
nemMoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux sneMentoB [l. U.
MenneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HaOIoJIeHne U
OTMHUCaHUEe JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl pACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIHHOTO WHJWKATOPA, pEaKIHH HMOHHOTO OOMEHaA),
IPOBENICHUE TIPAKTUYECKON paboThl «BiusHue pa3inyHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

PacuérHble 3anaum.

PacuéTtei 1O ypaBHEHMSAM XUMHUYECKUX pPEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJB30BAHUEM ITOHATHS «MACCOBasd
JIOJIS1 BEIIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilosnoxxenne HemerayuioB B Ilepuognueckoit  cucreme
xuMuueckux sneMeHToB [[. M. MenneneeBa 1 0COOEHHOCTU CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETaUIOB (Ha MpUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBONCTBA BAa)KHEHIIMX HEMETAJUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCIMHEHUNM  (OKCHIIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUIN ).

[IpyuMeHeHnEe BaXKHENIINX HEMETAIJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XWUMHUYECKHE CBOMCTBA Ba)KHEUINMX METAUIOB (HATPHH, Kalui, KaJbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUSA BEIIECTB M HX IPEBPAIICHUN:
W3YYEHHUE KOJUICKIIMU «MeTalibl U CIUIaBbD», OOpa3Il0oB HEMETAJJIOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE U OIMCAHUE JEMOHCTPALMOHHBIX U
Ja00pATOPHBIX OMNBITOB (B3aUMOIECHCTBUE THIPOKCHIA ATIIOMUHUSI C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuéTtHbic 3amaun.

Pacuérpl mMaccel BellecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O00BbEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIECTB,
pacué€Thl Macchl (00hEMA, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEIIECTB UMEET ITPUMECH.

XMMHUS ¥ )KHU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, YHEPreTUUEeCKON U THIICBOM
0€30IMacHOCTH, pa3BUTHM MeIUIUHBL. [IOHSATHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIMIIAX  TPOMBIIICHHOTO
MTOJIYYECHUSI BaXKHEUIIINX BEIIECTB.

YenmoBek B MHUPE BEHIECTB W MaTEPHUATIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KEepamuKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MHUHEPAIIbHBIC
yIOOpEHHUS.

XuMHus W 310pPOBbE YEJIIOBEKA: IMpaBWJIa MCIOJb30BAHUS JIEKApCTBEHHBIX
IperapaToB, MpaBuiIa OS30MIaCHOTO MCIIOJIL30BaHUS IPerapaToB OBITOBOM XUMHUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HEeOpraHn4eckord XxuMuu B 11 Kitacce oCylIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSITHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHS: HAay4YHBIM (pakT, rumore3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOJANIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®du3uka: MaTepus, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pECYpCHI.

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIBCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINICHHOCTh,  (papmaneBTHUecKass  IMPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4aronMMuUCss MpPOrpaMM CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM MW TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOUM  Jid
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOTrpaMM CPEAHEro oOIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o01ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEEICHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOlIUXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU IETOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUSA IMpeaMeTa «XUMHUSD TOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJiealaMd POCCHUUCKOTO TPaKJAHCKOTO OOIecTBa, MPUHIATHIMA B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TOBEJEHUSA, CIOCOOCTBYIONIMMHU  TIpolieccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
oOydJarouxcsi.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPAKTHUUECKON JeATEeTbHOCTH
oOy4Jaronuxcst Mo peaju3ay MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax M NpaBUIaX MEXIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTb M IPUHUMAThb MOTHUBBI, HAaMEPEHUs, JIOTHUKY H
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) MIaTPpHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaO)KEHUs K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTUUYECKOTO
IPUMEHEHUS XWMHH, OCO3HAHMS TOTO, YTO JOCTH)KCHMS HAyKH €CTh pPE3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJIn3e MHPOpPMAIMKU O MEPEAOBBIX JTOCTHXKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XMWY,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
MOCTYIIKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coONto/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCHEACTBUNA W HEMPUSATUS BPEAHBIX NPUBBIUEK (YHOTpPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEJOBATEIbCKON
JeSATETLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYyruxX BUJAX
JeSTeNIbHOCTH;

YCTAaHOBKA Ha aKTMBHOE Y4YacTHE€ B pELICHUU IPAKTHYECKUX 3a1ad
COLIMAJIbHON HAIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIBHOW TpPaeKTOpUHU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TN4eCKOro BOCIIUTAHUS:

AKOJIOTHYECKH TIeJIECO00OPa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHMS TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX IPOOJIeM, BIHMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUUAIBHOM CPEBI;

OCO3HAHHUSI HEOOXOJAUMOCTH HCIIOJIL30BAHMS JOCTHIKCHUM XHMHHU  JJIS
pELIEHNS BOIIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS JCWCTBUH, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTMYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MIPEAOTBPALIATH UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITa JIEATEIILHOCTH 9KOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEILHOW, KOMMYHUKATHUBHOW M COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSTH HUJICOJOTUU
xemopoouu;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JI0CTHOTO
MPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUpPE Kak O €IMHCTBE MPUPOJLI U YeJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpCEIICHHH IPOOJIeM COXpaHCHUS
MPUPOJTHOTO PAaBHOBECHS,

yOSXKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH i1  COBPEMEHHOMU
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOW 0a3bl MaTepUALHON KYJBTYPbI, PEIICHUN TJIOO0AIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, OOCCIEYCHUH YCIOBUMN
YCHEIIHOTO TpyAa U OKOJOTMYECKH KOMGMOPTHOM KHU3HM KAXKIOrO YJIeHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHMMAaHUsS CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh



MoJIydyaeMble 3HAHUS IS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB U HMEIOLMUXCA JaHHBIX C LEJIbI0 IMOJYyYEHHs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIONIb30BaTh XHWMUYECKUE 3HAHUS IS
pelieHus Ipo0JieM B PEATIbHBIX )KU3HEHHBIX CUTYalIUsAX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephlBHOMY  0Opa3oBaHUIO U
caMO00pa30BaHUIO0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccrHoHaIbHOM
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMblE i1 (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYyUaAOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHbIC MOHATHSA, OTPaXKaIOIINe
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, YHEPTHS, SBICHHE,
MPOIIeCC, CUCTEMa, HAYYHBIN (aKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0OBaHNEe, HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIMOHATBHON
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YYarOIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHBIC
JNEUCTBUS B MO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PEryJIsSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJbHBIMHA
JefiCTBUSIMU:

1) 6a30Bble JJOrnYecKHe JeHCTBHS:

CaMOCTOSITENILHO  (OPMYyJIMPOBATh W aKTyalIM3UpOBaTh  MPoOIEMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONPENECTATh LEIH JCATEIBHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH KX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh NP OCBOCHUM 3HAHUN MPUEMBI JOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHM M YCTAHABIMBATH UX B3aWMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIs1 OOBACHEHUS OTACIbHBIX (PaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIYy HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyKIeHUsi (UHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
AQHAJOrUM), BBIABISITH 3aKOHOMEPHOCTH W IMPOTHUBOPEUYHMS B pPaccMaTpHUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HAKOBBIE) MOJIETH, IPEOOPA30BBIBATH MOJICIIBHBIC MPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peaKkuMy — MpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKUX 33]ad,
MIPUMEHSATh HAa3BaHHbIE MOJEJIbHBIEC MTPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
PU3HAKOB U3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe UCCIEA0BATENbLCKHUE AeCTBHSL:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKumii;

bopMyIMpOBAThH 1IN U 3372491 UCCIICOBAHUS, UCIIOJIb30BAThH MTOCTABICHHBIC
U CaMOCTOSATENIbHO C(OPMYIUPOBAHHBIE BOMNPOCHI B KAuyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI sl (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U TMPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOMIOJATh 3a XOJ0M
npolecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro pe3ysibTaT, (OopMyIupoBaTh
000011IeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB UCCIEIOBAHMUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIIEHUs MNPAKTUYECKUX 3a/1ad, IMPUMEHEHUIO Pa3IuYHbIX
METO/0B ITO3HAHMUS.

3) pab6ora ¢ unopmanueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(popMauuu (Hay4dHO-
NOMYJISIpHAsE JIUTEpaTypa XUMHYECKOIO COJAEpXkaHHs, CIpPaBOUYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3TUYHbIE METOJBI IPU MOUCKE U
oToope wuHbOpMaAIlUM, HEOOXOAWMOW ISl  BBIMOJHEHMS YYEOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY:;

UCTIONB30BaTh W TPEOOpa3oOBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATHUBHBIMH J1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYJIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTy4YE€HHBIX CAMOCTOSITENILHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BHIMIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, pealu3aliy y4eOHOro NpoeKTa U (GopMyJIUpOBATH BHIBOJIbI
Mo pe3yjbTaTaM MPOBEAEHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TO3UIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1€iiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO
JesTeNIbHOCTh, Ompefenss e€ Lend W 3a7auyd, KOHTPOJIMPOBATh W IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™m JACHCTBUU Mpu
BBINIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJYYeHHS HOBBIX 3HAHUWA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH NIE€ATEILHOCTH HAa OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUSD)
OTpaXXaroT:

cOPMUPOBAHHOCTh ~ MPEACTABICHUH O XMMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpA, POJM XUMUA B TO3HAHUU SIBJIICHUMN



npuponabl, B (POPMHPOBAHMHM MBIIUIEHUS M KyJbTypbl JIHYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl pELIEHUS IPAKTUYECKUX 3a7a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBIO M IPHUPOJIHOM
cpexne;

BIIAJICHUE  CUCTEMOM  XMMMYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralolue MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTB, IEKTPOOTPULIATEIbHOCTD, XUMUYECKAs]
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSIpHas
mMacca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUM PsALl, TOMOJIOTH, YIJIEBOLOPOBI,
KHUCJIOpOA, U a30TCOJEpIKalUe COCAUHEHUs, MOHOMEp, MOJHUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOpPHUSl CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BELIECTB);
3aKOHOMEpPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH, MHUPOBO33PECHUYECKUE 3HAHMA,
JeXaluye B OCHOBE IIOHUMAHMUA IIPUYUHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0€e30IaCHOM HCIIOJIb30BaHUHM BAXKHEWIIUX OPraHWYECKUX BEUIECTB B OBITY U
[IPAKTUYECKOM ACATEIBHOCTU YEI0BEKA,

c()OPMUPOBAHHOCTh YMEHHUH BBISBJISTH XapaKT€pPHbIE MNPU3HAKU MOHSITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHS NPH
OIIMCAaHUU COCTaBA, CTPOCHMS U IIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHMI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX PpEaKILIUH,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYEeCKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHAYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH NPUHAMJIEKHOCTh N3YYEHHBIX
OPraHUYEeCKUX BELIECTB II0 MX COCTaBy U CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOJOPOAbl, KHUCIOPOA U a30TCOJEprKallue
COCIMHEHHSI, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS), JaBaTh MM Ha3BaHUSA IO
cuctematuyeckoii Homenknatrype (IUPAC), a takxke NpUBOAWTH TpPUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHoJ, (opManbIerui, aleTaableru]], MypaBbHHAs
KHMCJIOTAa, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCJI0Ta, CTEAPUHOBAsA KUCIJIOTA, ITIFOKO03a,
dpykTo3a, Kpaxmai, UeIi0103a, TIHIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABI XUMHUYECKON CBSI3UM B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH IIOJOKECHUS TEOPUU CTPOCHHUS
opranndeckux BeimiectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOECHUE,
du3nueckue M XMMHUYECKHE CBOWMCTBA THUIMYHBIX MPEIACTaBUTENCH pa3IHMUHbIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, JTWJICH, MPOMNWJIECH, alleTHJICH,
OyramueHn-1,3, mermnOyramuen-1,3, O€H30JI, METaHOJ, 3TAHON, ATHJICHTIUKOJb,
[IIALEepUH, (EHOJI, alleTalbJeTU, MypaBbUHAs U YKCYyCHas KUCJIOTHI, TJIIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAs KMCJIOTa), WJUTFOCTPUPOBATH T€HETUUYECKYIO
CBS3b MEXIYy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Chlpbid  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HMX MNEPEPadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEepepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIM IMPOIYKTa
peakIuu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO H3 MCXOJHBIX
BEIIIECTB WJIU IPOIYKTOB PEAKIIUN);

chOpMHPOBAHHOCTh YMEHHI BJIAJIETh CHUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIOJIb3YEeMbIX B XUMHUU MIPU U3YyUYEHUHU BEIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIIOACHNE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCITONIh30BaTh CHUCTEMHBIE XHMHYCCKUE 3HAHUS [IJI TPHUHATHS PEIICHUNA B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUia MOJIb30BAHUS XUMUYECKOM
MOoCyIol U J1abopaTOpHBIM O0OpPYAOBAaHHMEM, a TaKXe IMpaBWiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHUHN TUIAHUPOBATH W BBINONHATH XUMHYECKUI
AKCTIEPUMEHT (IIPEBPAICHUS] OPTAaHMYECKUX BEIISCTB IIPU HATPEBAHUU, TTOJTYICHHUE
ATUJIEHAa W U3YYEHHE €ro CBOWMCTB, KAa4YECTBEHHBIC PEAKIIUU OPraHUYECKHUX
BELIECTB, JCHAaTypalusi OCJIKOB MpU HArpeBaHMM, LBETHBIE pEaKIuu OEJIKOB) B
COOTBETCTBUM C TPaBWIAMH TEXHUKH O€30MaCHOCTH TP OOpalIeHHH C
BEIIECTBAMU U JTAOOPATOPHBIM O0OPYIOBAaHUEM, WPEICTABIATH PE3YIbTaThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIUPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATH XHUMHYECKYIO
uH(pOpMAIIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MacCOBOM
uHpopmaruu, UaTepHeT u npyrux);



chOPMHPOBAHHOCTh ~ YMEHHWH  COOMIOAaTh  MpaBWiia  DKOJIOTHYECKHU
1eJ1ecCO00pa3HOro TMOBENEHUsS B OBITY W TPYIOBOM JIEATETBHOCTH B LEJSAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOIHON CpeEAbl, OCO3HABATH
ONAaCHOCTh BO3JICWCTBHS HA JKUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, OHMMas cMbIca Tokazatens [1/IK, mosicHaT, Ha mpumepax CcrmocoObI
YMEHBIIICHUSI W MPEJOTBpAIlEHUS HX BPEIHOrO0 BO3JCHUCTBUSI HAa OPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUI;

JUISL CIENbIX W CIHA0OBUASIIMX OOY4YaloIIMXCA: YMEHUE HCIOJIb30BATh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa aig 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXKaKoT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XHMUUW B TIO3HAHWU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTHUCCKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 37I0POBBIO M IIPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUS (XUMHYECKUM 3JIEMEHT, aToOM, HM30TOoI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOIHAs), KPUCTAIUIMUECKasl PeIIéTKa,
TAMBl ~XUMHUYECKUX  pEaKIMH, PacTBOP, JJEKTPOJUTHI, HEIIECKTPOJUTHI,
BJICKTPOJUTUYECKAS JUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XHMHYECKOM peakiui, XUMHYECKOE€ PaBHOBECHE); TECOPUU M 3aKOHBI (TEOpus
DJICKTPOJIUTUYECKOW AUCCOLMAlMM, nepuoanueckun 3akoH [[. WM. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEILECTB, 3aKOH COXPAHECHUSA W MPEBPALLICHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE MOHUMAHUS MPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIbHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapAKTEPHBIC TPHU3HAKH TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHSATHS MPH
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONB30BATh XMUMHUYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss (OpMyJ BEIIECTB M  YpaBHEHUHW  XUMHUYECKUX  PEAKIIHMH,
cuctematuyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeElIeCTB (yrapHblid ra3, YIJICKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBASL COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEAENATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METaJNINUECKas, BOJOPO/HAS) B COCAMHEHUSAX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BeIIeCTBA (aTOMHAs, MOJICKYJIsIpHas,
HMOHHAasl, METaJUIMYECKas), XapakTep cpe/lbl B BOAHBIX PaCTBOpaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBIIUBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpPEAECIEHHOMY KIacCy/TpyIe
COEMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIJIbI, OKCUJIbI, OCHOBaHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MenneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHEHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpHU30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mnepuonoB Ilepmoandeckorn CHCTEMBI
xuMuueckux amemeHToB JI. V. MeHneneeBa, WCHOJB3ys TOHATHS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTEeTHUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIUHECHUU
1o nepuoaaM u rpynnam [lepruoandeckoi CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpeneena;

chOpMHPOBAHHOCT, YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBSA3M MEXKYy HEOPTaHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY PEarvupyrolluX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKkIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IudHBIX
THUIIOB, MOJHbIC U COKPAIIEHHBIC YPABHEHUS PEaKluii HOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, TPY KOTOPBIX 3TU PEAKLIHUU UAYT A0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

chOPMHPOBAHHOCTh YMEHHUH  pacKpbiBaTb CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
pEeaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IMPOLECCHI,
JeXKallkie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUMCICHHUSI C HCIIOJIb30BAHUEM
MOHSTUSL «MAaccoBasi JOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 yYacCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOrO 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsI MaccChl
BEIIECTB, IPEBPALCHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
MoCyIol U J1abopaTOPHBIM O0OpPYJOBAaHHMEM, a TaK)Ke MpaBwiia OOpamieHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHUHN TUIAHUPOBATH U BBIMIOJHATh XUMHYECKUUN
AKCIIEPUMEHT (Pa3joKeHHE MEPOKCHUIAa BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpEeNeNeHNe Cpelbl PacTBOPOB BEUIECTB C IOMOIIBI  YHHUBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIiuw,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEAKIMU Ha Cyib(dar-, kKapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metaiey U «HeMeramibl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NPEICTaBIsATh PE3yJbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (GopMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (HOpMyIHpPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3yJbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMYyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBujia  JKOJOTHUECKH
1eJ1eCO00pa3HOro TMOBENEHUS B OBITY W TPYJIOBOM JIE€ATENBHOCTH B LEJAX
COXpPAaHEHMUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOJHOU CpEelbl, OCO3HABATh
ONACHOCTh BO3JECHUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicii nokazarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBLIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO BO3JICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YarOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIMX OOY4YalOIIMXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpainsa mis 3amucu XUMHYECKUX

dbopmy.
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[Ipenmer oprannueckoii xumuu. Teopus
. bubmuorexa [JOK
1.1 CTPOCHUS OPraHUYECKUX COCTUHEHUN A. 3
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bu6mmoreka [IOK
3.1 C . @eHo 3
THpPTH mot https://m.edsoo.ru/7f41c292
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosnn4yecTBo yacos DJIeKTPOHHBIE
Ne ara nu¢poBbIe
Tema ypoka Konrtpoabnbie | IlpakTnueckue A p
n/n Bcero H3yUYeHHusi | oOpa3oBaTesibHbIE
padoTsbI padoTsbI
pecypchbl
| [Ipenmer opranuueckoil xumuu, eé | bu6mmoteka LIOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHUE https://m.edsoo.ru/741c292
Teopus cTpoeHUs OpraHMYECKUX
2 coe pHHeHI/II:)ﬁ A.M ]IS) nepoBa, eé 1 bubmmorexa LIOK
A VL DYTICPOBd, https://m.edsoo.n/7f41c292
OCHOBHBIE ITOJIOKECHHUS
ITpencraBnenue o KinaccupuKauu
OpPraHMYECKUX BEILECTB.
3 Hrz)MeHKJ'IaT a (cucremaTuyeckasi) u 1 Bubmrotexa LIOK
yp https://m.edsoo.ru/7141¢292
TPUBHAJIbHbIE HA3BaHUSI OPTaHUYECKHUX
BEIIIECTB
4 AJTIKaHBI: COCTaB U CTPOCHHUE, 1 bubmuoreka [LIOK
TOMOJIOTUYECKUU PSJT https://m.edsoo.ru/7f41c¢292
5 MeraH 1 3TaH — NPOCTEUILNE 1 bubmuotexa [LIOK
MPEICTABUTEIA AIIKAHOB https://m.edsoo.ru/7{41c292
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bu6mmoreka [IOK
CBOICTBA https://m.edsoo.ru/7f41¢292
7 OTWIIEH U ITPONMIIEH — MPOCTEMNIINE | bu6mmoreka [IOK
MPEICTABUTEIIA AIIKEHOB https://m.edsoo.ru/741c292
[IpakTuueckas padora Ne 1.
8 «[lomyuenue 3TuIEHA U U3YYEHUE €TO 1 1 Bubmrorexa LIOK
. 7 A https://m.edsoo.ru/7f41¢292
CBOWCTB»
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Aunkanuensl. byranuen-1,3 u

bub6mmoteka [IOK

STUJICHTJIMKOJIb U ITUICPHUH

? merunbyrannen-1,3. Honyuerne https://m.edsoo.ru/7{41¢292
CHUHTETUYECKOr0 KaydyKa U pe3UHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH

10 CTPOEHHUSI, TOMOJIOTUYECKUH s, bubmmoreka [JOK
AlleTHIIEH — MPOCTEUIIHNI https://m.edsoo.ru/7f41c292
IPEJCTaBUTEIb AJIKUHOB

1 Borunciienus o ypaBHEHUIO bu6mmoteka LIOK
XUMUYECKON PEaKLun https://m.edsoo.ru/7f41¢292

12 Apenbl: 0€H30I1 ¥ TOTYOII. bubnuoreka [LIOK
TOKCHYHOCTBH apeHOB https://m.edsoo.ru/7f41¢292
["'eneTnueckas CBsI3b yIi1eBOAOPOAOB,

13 MIPUHAJIECKAINX K pianan\lz bubnmnorexa [IOK

https://m.edsoo.ru/7141¢292

KJj1accaM
[TpupoHbIE NCTOYHUKH

14 YIIIEBOJOPOAOB: IPUPOAHBIN ra3 U bubnnorexa [IOK
HOIYyTHbIE He(TAHBIE ra3bl, HeYTh U https://m.edsoo.ru/7f41¢292
HPOAYKTHI €€ riepepaboTKu
[TpupoHbIE NCTOYHUKH

15 YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u bubmuotexa [LIOK
NOMyTHbIE He(TAHbIE Ta3bl, HEPTH U https://m.edsoo.ru/7f41¢292
IPOAYKTHI €€ mepepadoTKH

16 KonTtponbHas paborta no pazzaeny bu6mmoreka [IOK
«YTIeBoaopoab) https://m.edsoo.ru/7f41¢292

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: bubmuotexa [LIOK
METaHOJI ¥ dTaHol1. Bogopoanas cBs3b https://m.edsoo.ru/7f41¢292

13 MHOroaTomMHsbl€ CIIUPTHI: bubnmorexa [IOK

https://m.edsoo.ru/7f41¢292
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®DeHOoJI: CTPOCHUE MOJIEKYIIbI,

bub6mmoteka [IOK

19 ecKHue ecKue 7|
(U3HHECKHE 1 XHMHUCCKHE CBOHCTBA, https://m.edsoo.ru/7f41c292
MIPUMEHEHUE
20 Anpaeruapl: GopMaIbIeTu I | bubnuorexa [JOK
areTanbaerua. AleToH https://m.edsoo.ru/7f41¢292
OIHOOCHOBHBIE IPEIEIILHBIE
21 KapOOHOBBIE KI/ICJII())TBI' MypaBbUHAS U buGnnorexa LIOK
P -MYP https://m.edsoo.ru/7f41¢292
YKCyCHast
IIpakTrueckast padbora Ne 2.
22 «(I?)Boﬁcma acho a yKCyCHOM buGmorexa HOK
p pa yKey https://m.edsoo.ru/7f41¢292
KUCJIOTBD)
CreapuHOBast U OJICMHOBAsI KUCIIOTHI,
23 KaK IIPEICTaBUTEIIN BBICIIINX buGmorexa LHOK
pedl https://m.edsoo.ru/7f41¢292
KapOOHOBBIX KUCIIOT
24 MpbLu1a Kak COJIH BBICIIMX KapOOHOBBIX bubnnoreka [IOK
KHCJIOT, UX MOIOIIIEE ASHCTBHUE https://m.edsoo.ru/7f41¢292
CioHbBIE 3(PUPBI KaK IIPOU3BOIHEIE
25 Ka 60HOBHE) KECHOT FEI 0JIN3 bubmrorexa LOK
p - P https://m.edsoo.ru/7f41c292
CJIOKHBIX 3(hUPOB
2% Kupsl: ruaponns, npuMEHEHHE, bu6mmoreka [IOK
Ouosoruueckas poiib KUpPOB https://m.edsoo.ru/7f41¢292
YrieBoapl: cOCTaB, KJIacCHU(pUKAIIHS.
27 Bakueimume npencTaBUTENN: bubmmorexa [JOK
et ' https://m.edsoo.ru/7f41¢292
TIII0K03a, PpyKTO3a, caxaposa
)% Kpaxman u nemirono3a kak bubnunoreka [IOK
[IPUPOJHBIE TOJIUMEPBI https://m.edsoo.ru/7f41¢292
29 KonTponbHas pabota mo pasaeny bu6mmoreka [IOK

«Kucnopoaconepxaniue

https://m.edsoo.ru/7141¢292
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OpTraHU4YCCKUEC COCANHCHUS

30 AMUHEL: METWJIAMUH U aHWINH 1 bubnmorexa [IOK
' https://m.edsoo.ru/7f41c292
AMHMHOKHUCIIOTHI KaKk aM(pOoTepHBbIC
31 OpTraHUYECKUE COEQUHEHUS, UX 1 bubnmorexa [IOK
p 4 ’ https://m.edsoo.ru/7f41c292
Ounosornuyeckoe 3HaueHue. IlenTunsl
0 benku kak npupoaHsie 1 bubnuoreka [LIOK
BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS https://m.edsoo.ru/7f41¢292
3 OCHOBHBIC TOHATHS XUMUH 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COSMHEHHUN https://m.edsoo.ru/7f41¢292
OCHOBHBIE METOIBI CHHTE3A
. bubnuoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX CO€IUHEHUM. 1
https://m.edsoo.ru/7f41¢292
[IimacTmacchl, KaydykH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I1O 34
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11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne aTa U(ppoBbIE
/i Tema ypoka Beero Kontpoabubie | IlpakTnueckue ilfsy'lelmﬂ ﬁﬁiioBaTenbnme
padoThI padoThbI pecypent

| XUMUYECKU 3JIEMEHT. ATOM. 1 bubnuorexa [JOK
DneKTpoHHas KOH(UTrypalys aTOMOB https://m.edsoo.ru/7f41¢c292
Ilepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMHUYECKUX

2 sneMeHToB J]. 1. Menpaeneena, ux cBss3b 1 bubmmorexa LHOK

N N https://m.edsoo.ru/7f41c292

C COBPEMEHHOM TEOpHUEN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB
XUMHUYECKHUX DJIIEMEHTOB U UX

3 COEMHEHUH 10 TPYyNIIaM U IEPUOIAM. 1 bubnuoteka [JOK
3HaueHue MepruoIMIECKOro 3aKoHa U https://m.edsoo.ru/7f41¢292
CHUCTEMBI XUMHYECKHUX dj1eMeHTOB J[. 1.
MenieneeBa B pa3BUTHH HAyKH
Crpoenue BemecTBa. XUMUYECKas

4 CBsI3b, €€ BUJIBI, MEXaHU3MBI | Bbu6nmuoreka [IOK
00pa3zoBaHus KOBAJICHTHOW CBSI3H. https://m.edsoo.ru/7f41¢292
Bonopoanas cBs3b
BanentHOCTS.

5 DIEeKTPOOTPUIIATETEHOCT. CTETICHD | bubnmnoreka [JOK
OKHCIIeHUs. BemecTBa MOIEKYJISIPHOTO https://m.edsoo.ru/7f41¢292
Y HEMOJIEKYJIIPHOTO CTPOEHUS

6 [TonsiTHE O TUCTIEPCHBIX CUCTEMAX. 1 bubmuoteka [JOK

HcTuHHBIE U KOJUIIOUIHBIE PACTBOPBI.

https://m.edsoo.ru/7f41¢c292
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MaccoBas A0JI1 BENIECTBA B paCTBOPE

Knaccudukanus n HomeHKIaTypa
HEOPraHUYECKUX COCTMHEHUH.

Bu6mmoreka [JOK

/ ['eneTnueckas CBsi3b HEOPraHUYECKUX https://m.edsoo.ru/7f41¢292
BEILECTB, PA3JIMYHBIX KIACCOB
Knaccudukanus XaMU9ecKuX peakiuii
B HEOPraHUYECKOW U OpPraHu4eCKON
2 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubnnoreka [IOK
BEIIECTB; 3aKOH COXPAaHCHUS U https://m.edsoo.ru/7f41¢292
MIpEBpAILCHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIIHUIX
9 Cxkopoctb peakiuu. O0paTumMble bubnuotexa [JOK
peakiu. XMMHAYECKOE PABHOBECHE https://m.edsoo.ru/7f41¢c292
[Ipaktrueckas padora Ne 1. «Bnusiaue
10 painnqﬁmx Q)aIfTOpOB Ha CKOPOCTb Bubmuoreia LIOK
N https://m.edsoo.ru/7f41c292
XUMHYECKON PEaKITUN»
DIIEKTPONUTHYECKAs JUCCOLHAIIHS.
TTousTie 0 BOIOPOAHOM ITIOKA3aTeIe
11 (pH) pacTBopa. ll))eaKHI/II/I HOHHOTO bubnmorexa LOK
https://m.edsoo.ru/7141¢292
obMmeHa. ['maponu3 opraHMuecKux u
HEOPTaHWYECKUX BEIIECTB
OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC
12 peakiuu. [TonsTre 06 eKTponnze bubmmorexa [IOK
N https://m.edsoo.ru/7f41c292
pacIuiaBoB ¥ pacTBOPOB COJIEH
13 KonTtponbHas paborta no pazzaery bubnnoreka [HOK
«Teoperndeckre OCHOBBI XUMHM https://m.edsoo.ru/7f41¢292
14 MerTaisl, ©X OJI0KEHHE B Bbu6nmuoreka [IOK

Ileproanueckoi CUCTEME XUMUYECKHUX

https://m.edsoo.ru/7f41¢c292
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snemenToB M. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHS aToMOB. O01IHEe
(bu3HYeCKre CBOMCTBA METAJIIOB

Cr1aBel METAJLIIOB.

. . bu6mmoreka [IOK
15 DNEKTPOXUMHUYUECKUN psiJl HAPSKEHU I
https://m.edsoo.ru/7f41¢292
METaJUIOB
XUMHUYECKUE CBOMCTBA BaXKHEHIITNX
16 METaJUIoB (HATPHUH, Kaaui, KaabIlui Bubmmorexa LIOK
o P ~ ’ HI . https://m.edsoo.ru/7f41¢292
MarHui, aTfOMUHUI ) U UX COSTUHEHUN
17 XUMUYECKUE CBOMCTBA XpOMa, MEJIA U bubnunoreka [IOK
UX COEOUHEHUN https://m.edsoo.ru/7f41¢292
18 XUMHUYECKHE CBOMCTBA IIMHKA, KeJIe3a U bu6mmoteka [IOK
UX COEOUHEHUN https://m.edsoo.ru/7f41¢292
[TpaxTrueckas padora Ne 2. "Pemenue
19 BKIZ:HG I/IMCHTanBHBIX 3a7a4 1Mo TeMe bubmmorexa [IOK
p | A https://m.edsoo.ru/7141¢292
«MeTtannb»
Hemerannel, X monoxxeHue B
20 [leproauueckoii cucteMe XMMHUECKUX bubnuoreka LIOK
sneMenToB . 1. Menaeneera u https://m.edsoo.ru/7f41¢292
0COOEHHOCTH CTPOEHHUS aTOMOB
®usnyeckue CBONCTBa HEMETAILIIOB.
21 AJoTponus HEMETaJIOB (Ha MpuMepe bubmmorexa LIOK
P PHMED https://m.edsoo.ru/7f41¢292
KHCIJIOpO/JIa, cepbl, hocdopa u yriaepoaa)
2 XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI bubnuoteka [JOK
1 UX COEeTMHEHUH https://m.edsoo.ru/7f41¢292
” XuMHu4ecKue CBocTBa a30Ta, pochopa bubnmnoreka [JOK
1 UX COCAUHECHUN https://m.edsoo.ru/7f41¢292
24 XUMHUYECKUE CBOMCTBA YIIIEpoa, bubmuoreka [JOK
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KpEMHUS U UX COCI[I/IHGHI/Iﬁ

https://m.edsoo.ru/7f41¢292

[IpuMeHeHne BaXXKHENIINX HEMETAIIIOB

Bu6mmoreka [IOK

25
1 UX COCAUHECHUI https://m.edsoo.ru/7f41c292
O06o0011IeHne U cUCcTeMaTU3alus 3HAaHUN

26 o teme «Hemeramiely. Beraucienus bubmuoreka [JOK
10 YPAaBHEHUSIM XUMUYECKUX PEAKLIUN U https://m.edsoo.ru/7f41¢292
TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemienue

bubmuorexa [JOK

27 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME

" " https://m.edsoo.ru/7f41¢292
Hemeraiuer"»

)% KonTponbhas pabota no remam bubnuotexa [JOK
«Merams» n «Hemeramnsny https://m.edsoo.ru/7f41¢292
Heopranuueckue u oprannyeckue

29 KucioTel. Heopranuueckue u bubnmorexa LOK

) p https://m.edsoo.ru/7f41c292
OpraHWYECKUE OCHOBAHUS
AMoTepHbIe HEOPTraHUYECKUE U

30 OpTaHUYECKUE COCAMHEHUSI. bu6nmnoreka [IOK
I'enernyeckas CBsI3b HEOPraHUYECKUX U https://m.edsoo.ru/7f41¢292
OpTraHUYECKUX BEIIECTB
Ponws xumun B oGecieueHnun

31 3KOJIOTHYECKOW, SHEPTE€TUUECKOU 1 bubnnoreka [HOK
MUIIeBON 0€30MacCHOCTH, Pa3BUTUHI https://m.edsoo.ru/7f41¢292
MEIUITHHBI
IIpencrasienus 00 0OIINX HAYUYHBIX

32 1} pI/IHI_II/Il'IaX 1| OMBIIJ_UIGHHOI‘qu bromorexa [OK

P P N https://m.edsoo.ru/7f41c292
MOJTYYCHUS BXKHEHTITX BEIIIECTB
bu6mmoreka [IOK
33 UenoBek B MUpE BELIECTB U MAaTEPUAIIOB

https://m.edsoo.ru/7f41¢c292
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XHUMHA U 310pOBBE YETIOBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi, 10 xknace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.
AximonepHoe obmectBo «M3narensctBo «lIpocBemienue»
* Xumus, 11 knacc/ I'abpuensin O.C., Octpoymon WU.I'., Cnagkos C.A.

AKHI/IOHCpHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPHUAJIBI IJISA YUUTEJIA
INa6puensa O.C., OctpoymoB N.T"., Cnaakos C.A. MeTtonuueckue MaTeprabl

AJI YIUTCIIA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU
HMHTEPHET

bubmoreka [{OK https://m.edsoo.ru/7f41¢292
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