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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro o01ero o00pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepalbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHUH «CTpaTernn pas3BuUTUs BoOcIHTaHHs B Poccuiickoii
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSI M PA3BUTHUS 00yJarOUIUXCsl CpeJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, MOJIy4YaeMoe BBIITYCKHUKAMH
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyyaroluxcs Ha YpOBHE CpPEIHEro o0Iiero o0pa3oBaHus CPeACTBAMU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHILMUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAET OCOOYIO POJb B
COBPEMEHHOW LMBWJIM3ALMH, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W KH3HU KaKI0ro wieHa oOmectBa. CoBpeMeHHas XWMHS Kak Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE
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IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOmIMMHU LEASIMH M OPUHLUIIAMU CPEAHErO OOILEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHUS B JKHU3Hb COLUYMA, HPOJOJDKEHUSA
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHITHUH, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBsI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AKTOJIOTMUYECKHE CBEICHHUS O BEIeCTBaXx U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIUH,
riy0ke TOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXKHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomnoyiHseTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3H XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JESITEIbBHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K MPOLECCY
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TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
pEeIIeHUs] TMPOTHUBOPEYMI MEXKIy HOBBIMH (aKTaMH U  TEOPETHYCCKUMH
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Takke Mpo0JeM COepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4Jaromuxcs MNPUHITHIE NPOTPAMMON IO XHUMHUHU TOJXOJbl K OIpPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOIUMBIX JJI1 MPUOOPETEHUS OTbITa TPAKTUYECKON
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEJIbHOW XapaKTePUCTUKU I1IeJIeM M3y4eHHUs TpeaMeTa HampaBiICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbBHOCTH YEJIOBEKAa M KAaK OJAHOr0 M3 KOMIIOHEHTOB MHPOBOU KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEJIAMU HU3YyYCHHS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) siBisIIOTCSA:

GbopMHUPOBAHUE CHUCTEMbl XMMHYECKUX 3HAHUN KaK Ba)KHEHIIICH COCTaBIISIOIICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM JieKaT KIIFOYEBbHIE
MOHATUSI, PyHIaAMEHTAJIbHbIE 3aKOHBI M TEOPUU XUMUM, OCBOCHHE SI3bIKa HAYKH,
YCBOGHHE U NMOHUMAaHUE CYIIHOCTH JOCTYITHBIX 0000IEHUI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHE ¢ UCTOPUEH WX Pa3BUTHS U CTAHOBJICHHUS;
dbopMHpoOBaHWEe U pPa3BUTHE TMPEJACTABICHUNA O HAYYHBIX METOJAaX IMO3HAHUS
BCIIECTB M XUMHYECKHX DPEaKIuid, HEOOXOIUMBIX [JIsi MPUOOPETCHUS YMEHUMN
OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHYECKUX SIBIICHHM, UMEIOIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;



® pa3BUTHE YMEHHH MU CHOCOOOB JAESATENbHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMMHMYECKOIO JKCIEPUMEHTa, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpallleHHs C BEIIeCTBaMHU.

Hapsiny ¢ atum, conepxaTenbHas XapaKTepUCTUKA 1IeJied 1 3a/1a4 U3ydeHUus
IpeaMeTa B IPOorpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpEenoJaBaHUM XUMHM B  OOJIbIIEH CTENEHH OTHAETCS  MNPEANOYTECHUE
MPAaKTUYECKOM KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHHUs, OpPUEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAACIOIIET0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIyYEHUs 3HAHUN U NMPUMEHEHUS UX B PEaJbHOM KU3HU
JUTSL peLIeHUs] TPaKTUYECKUX 3a]1ay.

B cBs3u ¢ 3THM, NpU U3YYEHUH TNpenMera «XuMUs» JIOMUHUpPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTtamnus 00yJaromuxcsi K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIlUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHue y OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B IO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE IO3HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUH C )KM3HEHHBIMU MTOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOHU U
HAy4YHO-TIOMYJISIPHOU MH(POPMALIUK XUMUYECKOTO COJIEP KAHMUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCSl ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
PaLMOHAIBHOTO MPUPOIONOIb30BaHMS, TOMIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPaHEHHUSl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
WCIIOJIb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI NPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUUYECKUMU SBJICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHus, cocraBisieT 68 dacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).

JUist  peanuzaiy  MporpamMMbl  UCHOJIB3YIOTCS Y4Y€OHMKH, JOIMYIICHHBIE K
WCIIOJB30BAaHUIO TIPU PEATU3alMU HMMEIOUIUX TOCYJAPCTBEHHYIO AKKPEIUTAIUIO
0o0pa30oBaTeabHBIX MPOrpaMM HAYaJIbHOIO OOIIEro, OCHOBHOIO OOLIETro, CPEIHErO
oOmero oOpa3oBaHUs OpPraHU3ALMIAMH, OCYIIECTBIIIIOMIMMHU 00pa30BaTEIbHYIO
NEeATEIbHOCTb, MpUKa3oM Munnpocsemenus oT 21.09.2022 Ne 858:

o «Xumus, 10 wmacc» 0azoBbiil ypoBeHb /I'abpuensiu O.C., Octpoymon WN.I'.,

CmankoB C.A., U3narensctBo «IIpocBemienuer;

o «Xumus, 11 xmacc» 0azoBbiii ypoBeHb /['abpuensn O.C., OctpoymoB WN.I'.,

CnanxoB C.A., M3narensctBo «IIpocBelieHue;

COJEPXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA
Teopernyeckne 0OCHOBBI OPraHMYECKOM XUMHMH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUS OpPraHuYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE 10N0XKeHUsA. CTPYKTypHbIE (POPMYJIIbI
OpraHMYecKuX BemecTB. [omojorus, u30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHbBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o KinaccupuKaMM opraHuyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEUILINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKcnepumerHmanbHvle Memoobl U3V4eHus 8eulecms U ux npeepaujeHu:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJEHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALLEHUIO OPraHUYECKHUX BEILECTB
IIpU HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NpOCTEUIINE NPEICTABUTENN aJKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakiuu 3amMelieHus] U TOpPEHUs), HAXOXXIEHUE B TMPHUPOJE, MOJIyYEHUE H
IpUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHICH U NPOIUJIEH —
OpOCTeHIlMe NPEACTaBUTENN AaJTKEHOB: (PU3WYECKHE U XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCJIEHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.



https://1zavuch.ru/#/document/99/352000942/undefined/

Anxaguensl: OytamueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakKHEUIINE
XMMHUYECKHE CBOMCTBa (peakuus noiaumepusauun). IlomyueHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psijl. ALleTUIIEH
— IPOCTEHIINKA MpPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuy THAPUPOBAHUS, raJOreHUPOBAHMs, THIpATaLUH,
TOpPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XMMHUYECKHUE CBOICTBa
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. T01yon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHHAMIEKAIIUMH K
Pa3IUYHBIM KJIACCAM.

[IpupoagHbple HMCTOYHUKH YIVIEBOAOPOAOB. lIpupomHbIli ra3 W HOIyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HePTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaauTHYecKuil), mnuponus. IIpoaykrsl
nepepaboTkyu He(hTH, UX MPUMEHEHHE B NMPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

IDKCcnepumMenmanbHble Memoobl U3V4eHus 8eulecms U ux npeepaujeHun:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIUH
«Heptp» u  «Yromp», MOAENMPOBAHUWE MOJIEKYJ  YIJIEBOAOPOJAOB U
rajoreHonpou3BoaHbIX, [IpakTnueckas paborta Nel: «llomyuyeHue »sTHiieHa H
M3y4YE€HUE €T0 CBOMCTB.

Pacuémnuie 3adauu.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).
Kucjopoacoaep:kamue oprannyeckue coeIMHeHus

[IpenenpHble OQHOATOMHBIE CIHUPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMU, TOpEHHE), MpUMEHEeHue. BoaopoaHbie CBsI3U Mexay
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoOroatoMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklys Ha MHOIrOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMeneHre rmmuepruHa u STUIIEHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugipl U kemowuwvl. Dopmanplerui, aueTadbICrujl. CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleiIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsS U
YKCYCHasl KHCIJIOTBI: CTpOeHHEe, (PU3HUeCKUe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
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o0miue Uil Kiacca KUCIOT, PEaKIHsl 3Tepu(pUKaIlUu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHI KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [waponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrieBobl: cocTaB, KiaccupUKaIiys yrieBoaoB (MOHO-, TU-, OJUCAXaPU/IBI).
['moko3a — mpocTedmuii MoHocaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJIBI,
bu3nyecKre ¥ XUMHUYSCKHE CBOMCTBa (B3ammoeicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHUAyHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHUE,
OpO’KEHHE TIIFOKO3bl), HAXOXIACHUE B NPHUPOAE, NPUMEHEHHE, OHOJOTrHYecKas
ponb. @orocuHTe3. pyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmaia 1
HEeJUTI0I03bl.  PU3nyeckue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KAauECTBEHHAS PEAKIUS C HOJIOM).

IDKCnepumMeHmanbHble Memoobl U3VYeHUs 8eUeCms U UX NPesPaueHulL:
IpOBEJCHUE, HAOIIOJCHUE W OINUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIMPTOB, KAaUE€CTBEHHBbIE PEAKLUUU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOja
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
[MpakTrdeckas paborta Ne2:: «CBoiicTBa pacTBOpa YKCYCHOU KHCTIOTBI.

Pacuémnule 3adauu.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKILIUN).
A3oTcoepxaniye OpraHunyecKme CoOeANHEHMS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HaYE€HHUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coelnuHEeHMs. llepBruuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

IKcnepumMeHmanbHble Memoobl U3YYeHUs 8eUeCMs U UX NPEeBPAULeHULL:
HAOJIIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

Opragnyeckass XMMHsi 1 00IIIeCTBO

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

IDKcnepumenmanbHvle Memoobl U3V4eHUs 8eulecms U ux npeepaujeHul.:




O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXOpeaMETHBIX CBSI3€H MPU U3YYEHUM OPraHUYE€CKOW XMMUM B
10 xmacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSITUWA, TaK W TOHITUH, SIBISIOIIAXCS CUCTEMHBIMHU ISl OTICIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAIW3, CUHTE3, KiacCcu(UKaIs, MePUOINIHOCTh, HAOIIOIEHNE,
M3MEPEHUE, DKCIEPUMEHT, MOJCITMPOBAHUE.

®usuka: Marepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJEKYJa,
DHEPreTUYCCKUM YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BeIeCTBA, (PU3NYSCKHUE BETUYUHBI M SAMHUIIBI UX U3MEPCHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcUHTE3, OHOJIOTMYECKH aKTHWBHBIC BemiecTBa (OCNKH, YIJIEBOJBI, JKHPHI,
bepMeHTHI).

['eorpadus: MuHEepanbl, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOMAeMbIEe, TOILIMBO,
pECYPCHI.

TexHONmorusl: TNHILEBBIE MPOAYKThI, OCHOBBI PAalMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MPENAPAThI, MATEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA
Teopernyeckne 0OCHOBbI XUMHHU

XuMUYeCKHil snaeMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHus] dJIEKTPOHOB MO OpOUTaisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cUCTEMBbI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HayeHue NMepUOANIYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XUMHYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.




BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUs.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTne o aucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Kimaccumpukammss XUMHYECKHMX — peakmuii B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnumn Jle Ilarense.

Onextponutnyeckas nucconuanusa. CuibHbIe U ciadbie aneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

IDKCnepumMeHmanbhble Memoobl U3VYeHUs 8eUeCms U UX NPespaujeHulL:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa XxuMuueckux sneMeHtoB [l. U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OMKMCAaHKE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUAA
BOJOPOJIa B MPUCYTCTBUM KaTaJau3aTOpa, ONPEAEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEAaKIUU HOHHOTO OOMEHa).
[Ipaktnueckass pabora Nel. «BiwmsHue pasznmuuHbiXx (HakKTOpOB Ha CKOPOCTh
XAMHUYECKON PEaAKIUm».

Pacuémuuie 3a0auu.

PacyéTel 1O ypaBHEHMSM XMMHUUYECKHUX peakluil, B TOM 4YHCIIE
TEPMOXUMHUYECKHUE PACUEThI, pacu€Thl C MCIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJISI BEIIICCTBAY.

Heopranmueckasi XuMus

Hemetannel. Ilonoxxenne HemertamnoB B IICXD JI. M. MenaeneeBa u
O0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUECKHE CBOMCTBA HEMETAIIIOB. AJIJTIOTPOIIHS
HEMeTaJUIoB (Ha IpUMeEpPEe KUCIOPoa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHs)) W HMX  COCAMHEHUNH  (OKCHUJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenue meramnos B [ICXD JI. . MenneneeBa. OcoOeHHOCTH
CTPOCHHSI DJIEKTPOHHBIX 000JI0ueK aTroMoB MeTaioB. OOmue ¢dusnyeckue
cBolicTBa MeTalyioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUUYECKUN PNl HAMPSHKEHUH
METaJIJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEMIIIMX METAUIOB (HATPUM, KaJlui, KaJbLIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.
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OOmme cnocoObl momyyeHus: MetasioB. [IpumeHeHne MetamioB B ObITY U
TEXHUKE.

IDKcnepumMeHmanbHble Memoobl U3V4eHUs 8eUeCms U UX NPespaujeHulL:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», OOPa3l0B HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuémnuie 3aoauu.

PacuéTel mMacchl BemiecTBa WM O0OBEMaA ra3oB 10 HW3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
pacuéTel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KU3Hb

Ponp xumumn B 0o0ecnedyeHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIUIA.

[TpencraBiaenuss 00 OOMMX HAaydyHbIX HPUHLHUIAX [POMBIIIJIEHHOTO
NOJIYYECHUS BaXKHEHIINX BEILECTB.

UYenoBek B MHpPE BEIIECTB M MATEpUATIOB: Ba)XKHEWINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBIE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAaHOMATEpHAallbl, OPraHUYECKUE U MUHEPAIbHbBIE
ya0OpeHus.

XUMHST W 3I0pPOBbE YEJIOBEKA: MpaBUjia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MaCHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MesknpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TpU  W3YyYEHUH OOmImEed W
HEOpraHW4eCcKoN XuMuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAy4YHBIX TMOHSATHH, TaK W MOHATHM, SBISIIOIIMXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEpPEHHUsl, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBILIIEHHOCTb, METAJLUTYprus, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
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IMPOMBIIIJICHHOCTD, (bapMaI_IeBTI/I‘-IeCKaH MNPOMBINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHUX MpCIapaTroB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaliOB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMDbI
JIMHHOCTHBIE PE3YJBbTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPaMM  CpPEIHEro OoOIIero o0pa3oBaHUsi (JUYHOCTHBIM,
METalpeAMETHbIM W TIpeaMeTHbIM). HaydHo-meTogudyeckoil OCHOBOM  Jijist
pa3paboTKU IJIAHUPYEMbIX PE3YJIbTATOB OCBOCHUSI MPOrPAMM CPEIHEro OOILEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS MpPEIMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
o01miero o0pa3oBaHMsI BBIJICTICHBI CISAYIOMNAE COCTABIISIONINE:

OCO3HAHWE OOYYAIOIUMHUCS POCCHUHUCKONW TPAKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIECIEHUIO;

HaJIMYME MOTHUBAIMH K O0YUCHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JIMYHOCTHU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYHYarONIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JESATEILHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIMUMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KMe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
1EIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS TMpeaMeTa «XHUMHs» TOCTHTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBHHM C
T'YMaHUCTHYECKUMH, COMMMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHUYECKOW JEATEILHOCTH
OOy4JaronIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TP CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W IMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIBHOCTH;
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2) IaTPHMOTHYECKOr0 BOCIIUTAHUS .

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacleJuIo
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHam3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYEeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE ITOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOBOro U 0Oe€30MacHOro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3HMYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TNPaBWJI HHJIMBHAYAJIbHOTO M  KOJJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCJEACTBUNA U HENPUATUS BPEIHBIX MPUBBIYEK (YyHOTpeOsieHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEI0BaTEIbCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3a]a4y
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOdeccuid pa3IuvyHoro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOM EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONH TpaeKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHMA:
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HKOJIOTUYECKU 1I€TIECO00PA3HOT0 OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHHUA TJI00AJBHOTO XapakTepa SKOJIOTMYECKHX IpoOJieM, BIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUH XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JEHUCTBHH, NPHUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOT0 MBIIUICHHS, IKOJIOTMYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHMKAaTHBHOM M COLMAIBHOU
IIPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHUA cleuu(UKH XUMUU KakK HayKd, OCO3HaHHA €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIEeHUH MpOOJEM COXpaHEHHS
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JUII  COBPEMEHHOMU
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBIEHHOCTH W Ba)XXHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJIbTYphI, PEHIEHUH I100aIbHBIX MpodsieM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKOI O€30MacHOCTH, B Pa3BUTUM MEIUIUHBI, 00ECIEYEHUH YCIOBUMN
YCIEIIHOTO TpyJa M SKOJOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dIieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTy4yaeMble 3HaHUA Ui aHaIM3a U OOBSCHEHUS SIBICHUN OKPY>KAIOIIEro MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XHUMHYECKHUE 3HAHUS JJIs
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUID U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTSIM Tpy/Aa B pa3auvHbIX chepax mpodeccruoHaIbHOMI
NEeATEIbHOCTH.

15



METAIIPEAMETHBIE PE3YJIbTATDHI

MeTtanpenMeTHble pe3yJbTaThl OCBOECHUS y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOydYaIOMIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIC MOHSATHUS, OTpaKaroUUe
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKYy METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIus, SBJICHUE,
poIiece, CUCTeMa, HayIHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NIEUCTBUSA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GYyHKIIMOHATBHON
TPaMOTHOCTH M COI[MAIbHON KOMIETEHIIUN 00yUYaloIuXCs;
CIOCOOHOCTD o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAJIbHBIC yueOHBIE
JICUCTBHS B MO3HABATEIBHOW M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH W  PETYyJISATHBHBIMU
JICUCTBUSIMU.

OBJ1aieHN e YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU A€ CTBUSIMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMOCTABJICHHBIMU IEISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU TMOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHS JJII OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KiIacCHU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINI;

YCTAHABJIMBATh MPUUYMHHO-CICJICTBEHHBIC CBSA3M MEXKIY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIAeHHUS (MHIYKTUBHbIC, JCIYKTUBHBIC, IO
aHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAECMbIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOIIECCE MO3HAHUS, UCTIOIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIBHBIE TPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUU Y4eOHBIX IMO3HABATEJIPHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:
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BJIa/IETh OCHOBAaMH METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHX
peakuuii;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IIJIAHUPOBAHUS U IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIO0M
Ipolrecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3yibTaT, (OopMyIHUpOBaTH
0000IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

OpuOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3ajlady, NPUMEHEHHUIO pPa3IuYHBIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX UWHPopMaluu (HaAy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHaMM3UpOBaTh MHPOPMAIIUIO PA3IMYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLIEHUBATH eé JIOCTOBEPHOCTb u
HEMPOTHUBOPEUUBOCTH;

dbopMyIpOBaTh 3aMpPOChl U MPUMEHATH Pa3TUYHBIE METOMABI MPHU TOUCKE U
orbope wuHPOpMAIMK, HEOOXOAUMOW [UIsl BBIMOJTHEHHA YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  TIPEICTaBIICHUS
uHdopmaruu (cxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBI fA3BIK B KadecTBe CpeAcTBa Mpu pabore ¢
XUMUYECKON uHGOpMaIMeil: TPUMEHSITh MEXIpeaAMeTHbIe ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XO/€ AHAIOTa W/WIn
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKCHHOHN 3a]1a4u;

BBICTYIIaTh C TPE3EHTAIMeH pe3yabTaTOB TMO3HABATEIHLHOW AESITENHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITTOJIHEHUH
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIECTB, peaan3alud yaeOHOro mpoekTa u (opMyIupoBaTh BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHWS TO3UIUN B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.
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OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILIECTBIATH CBOK ITO3HABATEIIBHYIO
NEATEIbHOCTh, OIpeneisis €€ Lend M 3aJa4yd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MPEIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIENOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CHOCOO MX pEIICHUS € YYETOM IIOJYyYEHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBbHOCTH HAa OCHOBE CaMOaHau3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

C()OPMUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKOW  COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pOJIM XHMHH B IIO3HAHUU SIBICHUM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHHs IPAKTUYECKUX 3a]1a4
U 9KOJOTM4E€CKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOAHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAS
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTasi U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM O00BEM, YIJIEPOJIHBIA CKEJeT, (PYHKIMOHAJIbHAs TCpYIIIa,
paauKai, U30Mepusi, U30MEPbI, TOMOJIOTUYECKUI Psii, TOMOJIOTH, YTJIE€BOAOPO/IBbI,
KHCIIOPOJ, M a30TCOJAEpXkAIINe COCAUHEHHUS, MOHOMEp, MOJIMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHUsl CTPOSHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYUHHOCTU W CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKHE CBEIEHHS O CBOWCTBAX, COCTAaBe, IOJYYEHUU U
0€30MacHOM HCHOJIb30BAHUU BAXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE MNPU3HAKUA TOHITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSTMHEHMUI;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHOMN)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PpPEAKIUH,
W3rOTaBIMBAaTh MOJENIA MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WILTIOCTPALUU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOEHUI0 K OIPEACIEHHOMY
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KJIACCy/Tpynne CoequHEeHuN (yTiIeBOJOPOABI, KHCIOPOA U a30TCOJIEPIKAIINe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucremarudeckoi HomeHkiarype (IUPAC), a Taxkke NpUBOIUTH TPUBHAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ATWJICH, MPOMMWICH, alleTHUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, [eJUII0JI03a, TJIUIIHH);

chOpPMHPOBAHHOCTh, YMEHHS OIPEACIATh BHABl XHUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCNUHEHUSX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytieposa 1is1 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOPMHPOBAHHOCTh ~ YMEHHM  XapaKTEepU30BaTb  COCTaB, CTPOCHHUE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENECH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metunbOyramuen-1,3, GeH30J, METaHOJ], JTaHOJ, STUJICHIJIUKOJIb,
TIIMLEePUH, (PEHOJI, aleTallbJIeTHi, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxMall, [EeJUII0JI03a, aMUHOYKCYCHAsI KHCIIOTa), HILTFOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKUX pPEaKIHil ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKHU YTIEBOOPOIHOTO
Chlpbs (HE(QTh, NTPHUPOAHBIA Tra3, Yrojib), CHOCOOBI HUX MEpPepadOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJaJACTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOIt0IeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpallIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypaIusi OCJIKOB MPU HArpeBaHWU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHUHM C TpaBWIAMU TEXHUKA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBAHHWEM, TMPEIACTABIATh PE3yJIbTaThI
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XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COOJIIOAaTh  MpaBUjia  AKOJOTUYECKH
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JNESITEIBHOCTH B IENSIX
COXPAHEHHsI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM CpEelbl, OCO3HABAThH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEACIEHHBIX OPraHUYECKUX
BEIllECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NOPEAOTBPALCHUS WX BPEAHOTO BO3JCHUCTBUS HAa OPraHU3M
YEJIOBEKA,

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHUS BEHIECTB H
XUMHUYECKUX SIBIICHUM;

JUISL CHENBIX W CIa0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMMUYECKHX

dbopmy.

11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIIOILIEH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJM XMMHUU B TO3HAHWU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a71a4
1 DKOJOTHYECKH O0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M TPHPOIHOMN
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIONINE MMOHATHS (XUMUYECKHI JJEMEHT, aTOM, W30Tom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIECHUS, XUMUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAINIMYECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKasl PEIIETKa,
TUNBl ~XUMHUYECKHX  PEAKIMUH, PaCTBOpP, DIJIEKTPOJIUTHI,  HEIICKTPOJIMUTHI,
ANEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuii 3axkon Jl. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBpPAIICHUS] SHEPTUU
pU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIUE B OCHOBE IMOHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA,
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c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA MPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  pPEaKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbld Ta3, YIVIEKUCIBIA ra3, aMMHUaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsK COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUH OINPEACIATh BaJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJISpHas,
MOHHAs, METAJJIMYECKas), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHECHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJTIEAKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPENeNEHHOMY KIaccy/Tpymime
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH MEpUOANUEcKOro 3aKoHa /1.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh OJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB |1—4 mnepuonoB Ilepuonnueckoi cucTeMsl
xumudeckux snemeHToB [[. M. MennueneeBa, WCIONB3ysd MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuojaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUUYECKUE CBOWCTBAa HEOPraHUYECKUX BEILIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHYECKOW CBSA3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XMUMHUYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrolnX BEIIECTB, TEIIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISTh YpPAaBHEHUS PEAKIUN pPa3IudHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

chOpPMHPOBAHHOCTh yYMEHUN TMPOBOJIUTH PEAKIMH, TOATBEPIKIAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;
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cOPMHPOBAHHOCTh YMEHHH PACKpPBIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS 3JEKTPOHHOro OanaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTb XWMHUYECKHE IPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OONMX HAYYHBIX MPUHIIUIAX U
HKOJIOTUYECKUX MPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATUSI «MaccoBas JIOJsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
MPU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BbEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MAacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMUUYECKUU
AKCTIEPUMEHT (pa3sioKEHUE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OMpENICICHUE Cpelbl PACTBOPOB BEIIECTB € IOMOIIBID YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIUU,
peaklud MOHHOrO OOMEHa, KAa4eCTBEHHbIE peaklMH Ha cylbdar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3aJad Io
temam «Metaiub»y U «HeMeTtaib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOpAIIEeHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYOBAaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (OpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKA aAHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, TuTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBUJia  AKOJOTHYECKHU
11e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3/IOPOBbS M OKpPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OTaCHOCTh BO3/ICHCTBHS HA )KUBBIE OPTaHU3MBI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CrocoObl yMEHBIICHUS WU
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;

JUTsT 00OYyJaronuxcsi ¢ OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX TO3HAHHUS BEIICCTB H
XUMHUUYECKHUX SIBICHUM;
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JUISL CHENBIX W CIA0OBHIOAIIMX OOYYaIONIUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYeCKUX

bopmyiL.
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TEMATHYECKOE IINTAHUPOBAHHE. 10 KIIACC

Ne

/i HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Bcero KP IIP

o0pa3oBaTejbHbIe PeCypChl

Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOH XUMUM

[Ipenmer oprannyeckoit XuMuu. Teopus CTpoeHus

1. bubnuoreka PDOIII https://resh.edu.ru

11 opraHuueckux coeauHeHuii A. M. bytieposa 3 2. bubnmoreka I{OK https://lesson.edu.ru/04/10
Hroro no pasney 3 3
Pa3nea 2. Yraesogopoasbl
2.1 TIlpenenbHbIE YTrIeBOIOPOABI — AKAHbI 2
2.2 HemnpenenbHble yIIeBOA0PO/bL: AJIKEHBI, JKaUEHBI, ATKMHEI 6 1 1. buGmiorexa POLI hitps://resh.edu.ru
23 A 5 2. bubnmotexa ITOK https://lesson.edu.ru/04/10
: POMATHHCCKNC YIIICBOAOPOABL 3 OmpIThI MO XuMuH https://videoteka.apkpro.ru/chem
2.4 TlpupoaHble HCTOYHUKH YTIIEBOAOPOIOB U UX MepepadoTKa 3 1
Hroro no pazneny 13 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Cruprer. denon 3 1. bubmmorexa POIII https://resh.edu.ru
3.2 Ampaerunsl. KapooHoBbIe KUCTOTHI. CIIOKHBIE d(DUPHI 6 1 2. Bu6mumoreka ITOK https://lesson.edu.ru/04/10
3.3 Vruesomsl 3 1 3 OmnbiTel O xuMuu https://videoteka.apkpro.ru/chem
Hroro no pasneny 13 12
Pasnen 4. A3oTcoaepskaime opranudeckue coeIMHeHUs
1. bubmmorexa POIII https://resh.edu.ru
A A .b
4,1 OMIHBL AMIHOKHCITOTBL. bEiH 4 2. bubmuoreka IJOK https://lesson.edu.ru/04/10
3 OmeiThl o xuMuU https://videoteka.apkpro.ru/chem
HTroro no pasneny 3 4
Pasjnen 5. Opranuyeckasi XuMusi M 001IECTBO.
1. bubmmoreka POIII https://resh.edu.ru
5.1 TIlnactmaccel. Kayuyku. Bonokna 2 2. bubmorexa I{OK https://lesson.edu.ru/04/10.
3 Omeitel o xuMuy https://videoteka.apkpro.ru/chem
Hroro no pazueny 2 2
OO611ee KOJIMYECTBO YacOB 1O TporpamMmme 34 2 2

24


https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/102
https://videoteka.apkpro.ru/chem
https://resh.edu.ru/
https://lesson.edu.ru/04/102
https://videoteka.apkpro.ru/chem
https://resh.edu.ru/
https://lesson.edu.ru/04/102
https://videoteka.apkpro.ru/chem
https://resh.edu.ru/
https://videoteka.apkpro.ru/chem

TEMATHYECKOE IINTAHUPOBAHHE. 11 KJIACC

Ne

/i HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl

Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akon u [ICXD

KoanuecTBo 4acoB

Bcero KP IIP

JuaekTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

11 J1. 1. Mensieneesa 3 1. buGnmotrexa POIII https://resh.edu.ru
12 | CroocHue Bemectsa. MHOMOOGPA3HE BOILICCTE 4 2. buonnoteka ITOK https://lesson.edu.ru/04/11
: p m : p m 3. OnsITel O XUMUH https://videoteka.apkpro.ru/chem
1.3 Xumudeckue peakiuu 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meramuet 6 1 1. BuGnmorexa PALI https://resh.edu.ru
2.2 Hemeramisl 9 1 1 2. bubmmnotreka LIOK https://lesson.edu.ru/04/11
2.3 CBsi3b HEOPraHHYECKHX U OPTaHUYCCKUX BEIIECTB 2 3. OmbIThI IO XUMUH https://videoteka.apkpro.ru/chem
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
1. bu6nmoteka POIII https://resh.edu.ru
3.1  XuMmus v )KU3Hb 4 2. Bubmmoteka LIOK https://lesson.edu.ru/04/11
3. OnbITel MO XUMHKH https://videoteka.apkpro.ru/chem
Hroro no pazneny 4
OO6r111ee KOJIMYECTBO YacoOB MO MporpaMmme 34 2 3
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IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Ne KosmuecTBo yacos
n/_r[ Tema ypoxa Beero Kontponsusie [Mpaktnueckue [lara I1OP
paboThI paboTbI
1 IIpenmer oprannveckoil Xumuu, €€ BOSHUKHOBEHUE, pa3BUTHE U 1
3HaYeHUE
2 Teopus crpoenus oprannueckux coequHenuit A. M. bytneposa, eé 1
OCHOBHBIE 10JIOKEHUS
IIpencraBnenue o kaaccu(UKaLUU OPraHUYECKUX BEILECTB.
3  Homenknarypa (cucreMaTudeckasi) U TPUBUAIBHBIC HA3BaHUS 1
OpPTraHUYECKUX BEILIECTB
4 | AnkaHbl: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psif 1
5  MeraH 1 3TaH — npocTeiiiine NpeCTaBUTENH aTKaHOB 1
6 | AJIKEHBI: COCTaB M CTPOSHHUE, CBOHCTBA 1
7 | DTueH U NpoNujeH — MPOCTEHIINEe TPEICTaBUTENN aJTKEHOB 1
8 HpavKTquCKas[ pabota Ne 1. «IlonyyeHue 3TuIeHa U U3yUYEHHUE €TO0 1 1
CBOMCTBY»
9 Ankanuensl. byranuen-1,3 u metmn6yranuen-1,3. [Tonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHMSI, TOMOJIOTMUECKUHN PSII. 1
AlnleTuieH — NpOCTENIINN TPEACTABUTEND AJIKUHOB
11 Beruucienus no ypaBHEHUIO XUMUYECKOM peakinu 1
12 | ApeHbl: 6€H301 B TOJTY0J1. TOKCUIHOCTH apEeHOB 1
13 I'enernyeckas cBS3b YII€BOIOPOAOB, IPUHAICKAIINX K Pa3IMYHBIM 1
KJ1accam
14 [IpupoaHbIE HCTOYHUKH YTIIEBOAOPOOB: IPUPOIHBIN a3 U 1
MONyTHBIC HE(DTSIHBIC Ta3bl, HEPTh U MPOIYKTHI €€ mepepadboTKH
15 ITpupoaHbIE HCTOYHUKH YTIIEBOAOPOAOB: IPUPOAHBIN ra3 U 1

MONYTHBIE HEPTSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu
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‘ 16 = KontponbHas paboTa mo pasaeny «YTJIeBOI0POIbD) 1

17 [IpenenpHbie OTHOATOMHBIE CIIUPTHI: METAHOM U ATAHO. 1

'~ BognoponHnas cBsA3b

& MHOT0aTOMHBIE CIUPTHI: ATUICHTINKOJIb U TIUIEPUH 1

19 DeHOoT: CTPOCHUE MOJIEKYJIBI, PU3NYECKUEe U XUMHYECKHUE CBOICTBA, 1
MIpUMEHEHUE

\20 Anpaeruapl: GOpMalIbICTH U alleTAIbACTH . ALIETOH 1

21 OIHOOCHOBHEIC MPEICTbHBIC KAPOOHOBBIC KHCIOTHI: MypaBbUHAS U 1
yKCyCHas

29 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1
KHCIIOTBD

23 CreaprHOBas U OJICUHOBASI KUCIIOTHI, KaK MPEJACTABUTEIH BBICIIHX 1
KapOOHOBBIX KHUCIOT

\24 MpbuTa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOOIIEE JACHCTBHE 1

o5 CrnosxHble 3(Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3 1
CIIOKHBIX 3(hHUpOB

26 XKupbI: rHAPONH3, IPUMEHEHHE, GHOIOrHYEcKas POJIb KUPOB 1

97 YrneBojbl: cocTas, Kinaccudukaius. Baxxnelnme npeacTaBuTeNu: 1
TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxman ¥ IIe/TI0103a KaK IPHPOIHBIE TIOTHMEPHI 1

29 Kontponbnas padota Ne2. «Kucnopoacoaepkaiiyue opraHu4ecKue 1
COCTUHEHUS

30 AMUHBI: METHJIAMHUH U aHWJIUH 1

31 AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE OPTraHUYECKUE COSTUHEHHUS, UX 1
ouonornyeckoe 3HaueHue. Ilentuast

32 benku kak IpUPOIHBIE BHICOKOMOJICKYIISIPHBIE COSIMHEHHS 1

33 OCHOBHbIE MOHATHS XUMHH BHICOKOMOJIEKYJIAPHBIX COSTMHEHHH 1

34 OcCHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHHI. 1
[InacTmacchl, KayqykH, BOJTOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KITIACC

Ne KonnuectBo yacos
/i Tena ypoxa Bcero KontponbHsie [IpakTuueckue flara | OP
paboThI paboThl
1  Xumudeckuid ameMeHT. ATOM. DJIeKTpOHHAs: KOH(HUTypaIus aTOMOB 1
9 Hepnonnqeczcm”l 3KOH M I[ICXO J. . Menneneesa, uX CBA3b C 1
COBPEMEHHOW T€OpUEN CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX JIEMEHTOB U UX
3 coemMHEHHWU 1O TPyIMIaM | MeproaM. 3Ha4eHUE TIEPUOHIECKOTO 1
3akoHa 1 [ICXD JI.M. MeneneeBa B pa3BUTHH HAYKH
4 CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1
00pa3oBaHMs KOBAJEHTHOMU CBsi3U. BomopoaHast cBs3b
5 BanenTtHocTh. DnekTpoorpunareabHocTh. CTENeHb OKUCIEHHUS. 1
BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS
6 ITonsTe o nucnepcHbIX cucrtemax. VICTUHHBIE U KOJUIOUHBIE 1
pacTtBopbl. MaccoBas 7107151 BEIIeCTBa B pacTBOpe
7 Krnaccudukanys u HoMEHKIIaTypa HEOPraHUYECKUX COeIMHEHUI. 1
I'enernyeckas CBsI3b HEOPraHMYECKHUX BELIECTB, PA3IMUHBIX KJIACCOB
Krnaccudukanys XuMHUUeCKUX peakliuii B HEOpraHMYeCcKOi 1
8  opraHm4eckoil XMuMHU. 3aKOH COXPAHEHUs MAaCChl BEILIECTB; 3aKOH 1
COXPAHEHHUS U IPEBPAIICHUS SHEPTUU PU XUMUYECKUX PEaAKLIUAX
9 | Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHYECKOE pAaBHOBECHE 1
10 [IpakTnueckas pa60T21 Ne 1. «BnusiHue pa3nuyHbiX (pakTopoB Ha 1 1
CKOPOCTb XUMHUYECKOU PEAKIIN
OnexTponauTHueckas auccouuanus. [lonatue o BoropoaHoM
11 | noxa3zarene (pH) pactBopa. Peakuuu nonnoro oomena. ['maponus 1
OpPraHMYECKHUX U HEOPTraHMYECKUX BEIIECTB
12 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaKuuu. [Tonsartue 06 1
AJIEKTPOJIN3€E PACIVIaBOB U PACTBOPOB COJIEH
13  KoutposbHas pabota no pazzueny «TeopeTuueckue OCHOBBI XUMHM 1 1
14 | Meramnsl, ux nonoxxkeHue B [ICX3 u 0COOEHHOCTH CTPOCHUS 1
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aTomoB. O0mue GU3nIecKrue CBONCTBA METAIOB

15  CnnaBel MeTaIIIOB. DIEKTPOXUMHUUYCCKHUH PsIJT HANIPSKEHUH METaJIOB 1

16 XHWMHYECKUE CBOMCTBA BAKHEHIITUX METAJIJIOB (HATPUH, KaJTUH, 1
KaJbIIUH, MAarHUH, ATIOMUHUN) U UX COCTMHEHUI

17 Xwumuueckue CBOMCTBA XpOMa, MEIU U UX COSAUHEHUN 1

18 Xumuueckue CBOICTBA IIMHKA, JKeJI€3a U UX COCAUHECHMI 1

19 [IpakTrueckas padota Ne 2. "Pemenne skciepuMEeHTAIBHBIX 337124 1
o Teme «MeTtauib»"

20 Hewmeramnsl, ux nonoxenue B [leprnonueckoi CUCTEME XUMUYECKUX 1
sanemenToB /. 1. MenzeneeBa u 0cCOOEHHOCTH CTPOCHHUSI aTOMOB

21 du3nyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPONHS HEMETAILIIOB (Ha 1
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa)

22 | XWMUYECKHUE CBOWCTBA TaJIOTEHOB, CEPHI M KX COCTUHCHUM 1

23 | XuMHYecKHe CBOWCTBA a30Ta, (ocodpa u uX coequHEHUI 1

24  XuMu4ecKue CBOWCTBA YIiiepoia, KpeMHHUS U UX COSAMHEHUI 1

25 IlpumeHeHHe BaKHEHIINX HEMETAJNIOB M MX COCTMHEHHMA 1
O060061eHre u crucTeMaTu3alus 3HaHui o Teme «HemeTtanmsny.

26 = BpramcieHus MO ypaBHEHUSM XUMHUYECKUX PEaKIUi U 1
TEPMOXHUMHUYECKUE PACUETHI

7 HpaKTI/I‘l'(?CKa}I pabota Ne 3. «PemieHue 3KkCriepuMeHTANIbHBIX 3a/1a4 1
o Teme "Hemeramisi"»

28  KouTpomibHas padota o Temam «Metaiuie» u «Hemetamib 1

29 Heopranuueckue u opranndeckue Kucinotsl. Heoprannyeckue u 1
OpraHUYEeCKUE OCHOBAHUS

30 AMdoTepHbIE HEOPTAaHNYECKUE U OPTAaHUIECKHUE COCTUHCHHS. 1
['eneTnueckasi CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB

31 Ponp xumun B o0ecrieueHuH SKOJIOTHIECKOM, SJHEPTeTUIECKON 1 1
MUIIEBON OE30MaCHOCTH, PA3BUTHH MEIUITUHBI

30 [IpencraBienust 06 0OIIMX HAYYHBIX IPUHIIUIIAX MPOMBIIIEHHOTO 1

MOJIYYCHU A BaXKHEHUIITNX BCIICCTB
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33 YenoBek B MHpE BEIIECTB U MAaTEPUATIOB 1
34  XuMmus u 310pOBBE YeIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

32
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