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INOACHUTEJIBHASA 3AIINCKA

[TporpamMa 1o XMMHUU Ha YpOBHE CpefHero olmiero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickori deneparuny,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS QeaepanbHO 00pa30oBaTENbHON MPOTrpaMMBbl CPEIHErO
obmero ob6pazoBanus (POII COO), mnpencraBiaeHHBIX B DefepalbHOM TOCYAapCTBEHHOM
obpazoBatensHOM cTtangaptre COO, ¢ yuérom Konuenumu npenojaBaHHs y4eOHOTO NpeaMera
«Xumusa» B oOpa3oBaTeNbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yIUX OCHOBHbBIE
o0Opa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXKEHUH «CTpaTernu pa3BUTHUS BOCIUTAHUS B
Poccutiickoit @enepanuu Ha nepuoa a0 2025 roxa» (Pacnopspkenue IpaBurenscrBa PO ot 29.05.
2015 Ne 996-p.).

OcHOBY 0AX0/I0B K pa3paboTKe MpOorpaMMbl IO XMUMUH, K OMPEIeICHUIO O0IIeH cTpaTeruu
o0OydeHUs, BOCHUTAHUS U Pa3BUTUS OOYUAIOIINXCS CPEACTBAME yU4EOHOTO TpeaMeTa «XUMHUS IS
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBMJIW KOHIenTyaidbHble monoxenus PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIEJIeH, COJepKaHUs, Pe3yJIbTaTOB OOyYeHHS U TPeOOBaHWI K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHHE, IIOJy4yaeMO€  BBITYCKHHKaMu  001ieo0pa3oBaTeabHOM
OpraHu3allHy, SBISETCS HEOTHEMIIEMOW YacThi0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILAIOIIUM
ATaOM peaju3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBbIX LIEHHOCTEN, IPUCYILIUX
L[EJIOCTHOW CHCTEME XHUMHUYECKOro 00pa3oBaHMA. DTH IEHHOCTH KacaroTcs MO3HAHHS 3aKOHOB
pUPOIBI, (POPMUPOBAHUS MHPOBO33PEHHS M OOIICH KYJIbTYyphl YEJIOBEKa, a TAKKE IKOJOTHICCKH
000CHOBAaHHOTO OTHOULICHHSI K CBOEMY 3JI0pPOBBIO U MPHUPOAHON cpene. Peanusyercss xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA yPOBHE CPEIHEr0 OOIIEro OOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npenMera « XUMHUsS», COAEpKaHUE U TOCTPOSHUE KOTOPOTO OMPEEICHBI B IpOrpaMMe M0 XUMHUHU C
ya€TOM Ccrenu(PUKHA HAYKH XUMUH, € 3HAYCHHUS B MO3HAHUU MPHUPOJIBI U B MaTCPUATBHON KU3HU
o0miecTBa, a Takke ¢ Y4€ToM OOIIUX IIeNied W MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeJHET0 o01iero oopazoanusi B Poccuiickoii deneparuu.

XUMHS KaK SJE€MEHT CHUCTEMBI €CTeCTBEHHBIX HAayK UTpPaeT O0COoOYI0 pOJib B COBPEMEHHOM
[UBWIN3AIIMU, B CO3JaHUU HOBOW 0a3bl MarepuanbHOW KyabTypbl. OHAa BHOCHUT CBOW BKJIaJ B
(dbopMUpOBaHHE PALMOHATEHOTO HAYYHOTO MBINUJICHHS], B CO3/IaHUE [EIOCTHOTO MPECTaBICHUS 00
OKpY’KalollleM MHUpEe KaK O €IMHCTBE MPUPOJBI M UYeJOBEKa, KOTOpoe (hopmMupyercs B XMMUMU Ha
OCHOBE MTOHMMAaHUs BEILIECTBEHHOT'O COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.

TecHO B3aUMOAEICTBYS C APYTMMH €CTECTBEHHBIMU HAYKAMH, XUMUS CTalla HEOThEMIIEMOM
YaCThI0O MUPOBOU KYJIBTYPhI, HEOOXOIMMBIM YCIOBHEM YCHEITHOTO TPY/JA U KM3HU KaXJIO0TO WieHa
obmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa CO3UJaTellbHasi, KaKk HayKa BBICOKMX TEXHOJOTHUM
HalpaBJieHa Ha pelIeHue TI00ATbHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOH, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 310POBBSI.

B cootBercTBUM ¢ OOmMIMMH LEASIMH U TPUHLUIAMU CpeIHEro ooiero obpazoBaHUS
conepkanue npeamera «Xumus» (10-11 kimacchl, 0a30BbI YPOBEHb M3Y4YEHHs) OPHUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY OOYYaIOIMIUXCS, HEOOXOAUMYIO WM IS
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIHEIIHOTO BKIIOYEHHUS B IKU3Hb COIUYMa,
MIPOJIOJKEHHST 00pa30BaHUS B PAa3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMUEH.

CocTaBisroIMUMHU NpeaMeTa «XUMHUs» SBISIOTCS 0a30BbIe Kypchl — «OpraHryueckas XUuMUs
n «OO0mas ¥ HeoOpraHU4ecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBISIIOTCS
OCHOBBI 0a30BO¥ HayKH: CHCT€Ma 3HAHWN MO HEOPTAaHUYECKOW XUMHUU (C BKIIOYCHHEM 3HAHHHA W3
oOuieil XxumMum) U oprannyeckoil xumuu. dopMupoBaHre JaHHOW CHUCTEMbI 3HAHUH NMPU U3y4YEHUU
npeaMeTa o0ecreurnBaeT BO3ZMOKHOCTh PAaCCMOTPEHUSI BCETO MHOT000pa3wsi BEIIECTB HA OCHOBE
OOIIUX TIOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

Crtpykrypa conepxkanusi KypcoB — «Oprannueckas xuMmus» U «OO0Imas 1 HeopraHuuecKas
XuMus» chopMHupoBaHa B MpOrpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJAXO0Ja K HM3yYEHHIO
ydqeOHOro MaTepuana U OOYCIIOBJICHa HMCTOPHUYECKH OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHUW Ha



ONpENEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEILIECTBA
paccMaTpuBalOTCAd Ha YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHsS OPraHMYECKHX COEAMHEHHH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMHYECKMX M DJIEKTPOHHBIX IPEJACTABICHUH O CTPOEHMM BELIECTB.
CBenenus 00 u3ydaeMblX B Kypce BEILECTBAX JAlOTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB 10
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyeckod XUMHH IOJIy4aroT
pa3BuTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHMUs I€pBOHAYAIIbHBIE
MPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yrJIOM 3peHHS B mIpeaMmere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBACTCS
U3yYEHHBIH Ha YpOBHE OCHOBHOIO 0OwIero o0pa3oBaHHs TEOPETUYECKMH MaTepual U
(aKTOIOTHUECKUE CBEICHHS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas 1 HeopraHumyeckas XUMHs» OOydarolMMCs MPEeIOCTaBISIETCS BO3MOXKHOCTb OCO3HATh
3HA4YCHUE MEPUOJANYECKOT0 3aKOHA C OOLIETEOPETUIECKUX U METOJOIOIMYECKHX MO3UIIHA, TITy0xKe
MOHATh UCTOPHUYECKOE M3MEHEHUE (PYHKIMM 3TOro 3akoHa — OT 00o0Imaroniel 10 00bACHSIOIEH U
MIPOTHO3UPYIOLLEH.

Envnasg cuctema 3HaHMM O BaKHEHIIMX BEILECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUH, & TaKXKE O XMMHUYECKHUX pEeaKLHUsAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHHS
nononHsercas B Kypcax 10 m 11 KiaccoB 2neMEHTaMM  COAEpXKAHMS, HMMEIOIIUMU
KYJIbTYpOJIOTHUECKUI H TNPHUKIAJAHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHHMAaHHUIO
B3aMMOCBA3M XUMHM C JpPYI'MMHM HayKaMH, pAacKpbIBalOT €€ poJib B II03HABATEIBHOW U
[IPAKTUYECKON JAESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUsI K IpOIECcCY
TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKUX NPUIOKEHUH XUMHHU, ITOMOTAlOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAUMMBIX IpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICIUBATh MH(GOPMALMIO U NPUMEHATh €€ JJIA MONOJHEHUs 3HAHWH, perIeHus
MHTEJJIEKTYaJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3adad. B menom coxpepkaHue
y4eOHOro npenmera «XHUMHUsS» JAHHOTO YPOBHS M3y4Y€HUs OPUEHTHPOBAHO Ha (OpMHUpOBaHHUE Y
o0yyaroluxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHMMaHUA (QUIOCOPCKUX HIeH, TaKuxX Kak:
MaTepHalibHOE €IMHCTBO HEOPraHWYECKOI0 U OPraHMYecKoro Mupa, oOyCIOBIEHHOCTh CBOMICTB
BEIIECTB UX COCTAaBOM M CTPOEHHMEM, MIO3HABAEMOCTh MPUPOAHBIX SIBJICHUM IMYTEM dKCIIEpUMEHTA U
pelieHsl TMPOTUBOPEUM MeXAy HOBBIMH (aKTaMH M TEOPETUYECKMMHU HPEINOChUIKAMH,
OCO3HaHHE POJIM XMMHMHM B DPELIEHUH SKOJOTHYECKHX MpoOiieM, a Takxke MpolieM cOepexeHus
JHEPreTUYECKHUX PECYPCOB, ChIPbhs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nutane penienus 3ajad BOCIIUTaHUS, Pa3BUTHUS U COLMANIN3ALMH O0yYaIOUIUXCS MPUHSATHIE
IIPOrpaMMOl 0 XUMHMHM NOIXOJbl K OIPENEICHUIO COAEPKAHMUS U IOCTPOCHMS IIpeaMeTa
IpelycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCAJIBbHBIX Y4YEOHBIX JAEHCTBMH, HMMEIOIUX 0a30Boe
3Ha4YeHHUe JJIs PA3IMYHbIX BUJIOB JESATEIBHOCTH: pellleHus Mpo0ieM, MOUCKa, aHaau3a 1 00paboTKu
nH(popMaluy, HEOOXOAUMBIX Ui MPUOOPETEHUsS OIbITa MPAKTUUYECKOH M HCCIIe0BaTEeNbCKON
JESATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B mpaxTuke npernogaBaHus XMMHHM Kak Ha YpOBHE OCHOBHOTO 001iero oOpa3oBaHUs, Tak U
Ha ypOBHE CpeJHero obIero oOpa3oBaHUs, MPHU OINpPENEICHUHN COJePKATENbHON XapaKTepUCTUKU
nene W3ydeHHWsl MpeAMeTa HampaBlIEHHEM MEpPBOCTENEHHOW 3HAYUMOCTU  TPATULMOHHO
npu3Haércst  (OpPMHPOBAHHME OCHOB XHMHYECKOM HAayKM Kak o00JacTH  COBPEMEHHOI'O
€CTECTBO3HAHUS, IIPAKTUYECKON NEATEIbHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOI1
KynbTypbl. C METOIMYECKOM TOUKM 3pEHHMS TAaKOW MOAXOJA K OINPEACICHUIO ILeNIeld H3y4eHHs
MpeIMeTa SIBJISIETCS BIIOJTHE OIPaBIaHHBIM.

CorymacHO JaHHOW TOYKE 3pEHMs IJIaBHBIMU LEISIMHM HM3ydeHHUs IpenMera «XHMHsS» Ha
6azoBoM ypoBHe (1011 xi1.) sBIISIOTCS:

. (dbopMHpOBaHHE CHCTEMBl XMMHMYECKMX 3HAHUM Kak BaKHEHIEH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpPAa, B OCHOBE KOTOpPOM JieXkKaT KIIIOUYEBblE TOHATHUSA,
(byHIaMeHTalIbHbIE 3aKOHBI U TEOPUM XHWMHH, OCBOCHHUE S3blKa HAYKH, YCBOCHHE U IMOHHMaHHE
CYIIIHOCTH JAOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMIIEHHE ¢ UCTOpUEH UX
pa3BUTHA U CTAHOBJICHMUS,



. (dbopMHUpOBaHKE U Pa3BUTHE MPEICTABICHUIA O HAYYHBIX METO/aX IMO3HAHHS BEILECTB
U XUMUYECKUX peakiuil, HeOOXOIMMBIX IJisi MPUOOpPETeHHs] YMEHHH OpUEHTUPOBATHCA B MHpE
BELIECTB U XMMHMUECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUUECKON U MTOBCEIHEBHON
KHU3HU;

. pa3BUTHE YMEHUH M CHOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHMEM XHMUYECKOTO JKCIEPUMEHTa, COOIIOJCHHEM IpaBuil O€30MacHOro OOpaleHus ¢
BELIECTBAMH.

Hapsiny ¢ stum, copepxarenpHas XapakTepUCTHUKa LieJell U 3ajad U3ydeHHs MpeAMeTa B
IIpOrpaMMe 10 XMMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMU IIPUOPUTETAMU B
cucTeMme cpeaHero ooduiero oopasoanus. CerogHsi B MpenojaBaHUN XUMHH B OOJbIIEH CTENeHU
oTAaéTCs MPEANOYTEHHE MPAKTHYECKONW KOMIIOHEHTE COJIepKaHusl 00yUeHHsI, OpUEHTUPOBAHHON Ha
MOJATOTOBKY BBIITYCKHHUKA 00111€00pa30BaTebHOM OpraHu3aliiuy, BiIaJICIoero He HabopoM 3HaAHUH,
a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMM M YMEHUSIMH AKTHBHOTO IOJYYCHHS
3HAHUU U MPUMEHEHUS UX B PealbHOM KU3HU I PELeHUs] MPaKTUUECKUX 3a/1a4.

B cBs3u c oTuM npu u3ydyeHuu npeaMmera «XUMHS» JOMUHHUPYIOLEE 3HAuYEeHUE
MpHOOPETAIOT TaKKe IIENIU U 33]]a4H, KaK:

ajianTanus 00yJaronuXxcsl K YCIOBUSAM JUHAMUYHO Pa3BHUBAIOLIETOCS MHUpPa, popMUpOBaHUE
WHTEJJICKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0o00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHATUIO T'PAMOTHBIX PELIEHUH B KOHKPETHBIX XU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIA),
MMEIOIUX YHUBEpCAIbHOE 3HAYCHHE MJISl Pa3IMYHbIX BHUJOB JEATEIBHOCTH: PELICHUS MPOoOieM,
MOWCKa, aHanu3a " 00paboTku wuHpOpMaMKU, HEOOXOMUMBIX IS NPUOOPETCHHUS OIBITA
JeSTeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE€ MECTO B TMO3HAHMM XMMHH, a TaKKe JJS OLEHKHU C
MO3ULUI KOJOTNYECKON 0€30I1aCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUYECKUX MPOLIECCOB HA
OpraHM3M YeJIOBeKa U MPUPOIHYIO CPEady;

pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH
o0ydJaromuxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPHUOOpETaTh HOBBIE 3HAHUS 1O XUMHMHU B
COOTBETCTBUM C >KM3HEHHBIMHU INOTPEOHOCTSMHU, MCIIONb30BaTh COBPEMEHHbIE MH(OPMalMOHHbIE
TEXHOJIOTUH JUIs MOMCKa M aHajlu3a y4eOHOH M HayyHO-NOMYJSIpHOH MHGpOpMAlUKd XUMHUYECKOTO
COJIEpKaHUS;

(dopMHpoBaHHE U Pa3BUTHE y OOYYAIOIIMXCS aCCOLMATUBHOTO U JIOIMYECKOI'O MBILIUIECHUS,
Ha0J110/1aTeNbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPblE 0OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
IIPY IJIAHUPOBAHUU U NTPOBEJICHUN XUMUYECKOTO dKCIIEPUMEHTA,

BOCIIMTAHUE Y 00yJaromuxcs yOekIEHHOCTH B TYMaHUCTHUECKON HANpaBI€HHOCTH XUMMUH,
e€ BaXHOH pOJIM B pELICHUM TIJ00alBHBIX MPOOJEM palMOHAIBHOIO MPUPOAOIOIb30BAHUS,
MOTIOJHEHMSI SHEPreTUUECKUX PpECypcOoB W COXPAHEHHUS MPUPOJHOTO pPABHOBECHS, OCO3HAHUS
HE00X0AMMOCTH OEpeKHOr0 OTHOILEHHS K MPUPOJE U CBOEMY 3/I0POBBIO, a TaKXKe NMPHOOpETeHUs
OTIbITa HCIOJb30BAHUS TOJYyYEHHBIX 3HAHUMW U MPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYyalUsX,
CBA3aHHBIX C XUMUYECKUMH SBICHUSIMHU.

B yuebGHOM mmaHe cpemHero oOmiero oOpa3oBaHHs MPEAMET «XHMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOM obsacTu «EcTecTBeHHO-HAay4YHbIE TPEIMETHI».

OO61iee 4yuClIO 4acoB, OTBEAEHHBIX ISl U3yYEHUS XUMUHU, HAa 0a30BOM YpOBHE CPEIHEro
obrmiero oopazoBanus, coctaBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B HEnemIO).

COJAEP/)KAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUA



TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMUH.

[Ipenmer  opraHMYeckod XUMHUHU: €€ BO3HMKHOBEHHME, pa3BUTHE W  3HAYCHHUE
B IIOJy4YEHUH HOBBIX BELECTB U MaTepuayoB. Teopus CTPOEHUSI OPraHMYECKUX coeAMHEHU A. M.
byrnepoBa, €€ ocHOBHbIe mOJOXKEHUA. CTPYKTypHble (OPMYJIbI OPraHMYECKUX BELIECTB.
I'omouorus, nzomepust. XuMuU4ecKasi CBs3b B OPfaHUYECKUX COEAMHEHUSX — OJJUHAPHBIE U KpaTHBIE
CBSI3HU.

[IpencraBienue o KiIacCH(HUKAIMKA OPraHUYECKUX BemlecTB. HoMeHKIaTypa opraHn4eckux
COeIMHEHUH (cucTeMaTHyecKas) U TPUBHAJIbHbIC Ha3BaHMs BAXKHEMIIMX IpPEJCTaBUTENIEH KJIacCoB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEUICCTB U WX NPEBPAICHUN: O3HAKOMIICHUE C
o0pa3liaMu OpPraHUYeCKUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOJIIOACHNUE U OIUCAHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALLECHHIO
OpPTraHUYECKUX BELIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAaHUE U TOPEHHE).

YrieBoaopoasbl.

AJKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKMM psia. MeTraH M 3TaH — HOpoOCTEeHIIne
IIPEJICTAaBUTEIIN AJIKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (PEaKLMU 3aMEILCHHsI U TOPEHMS),
HaXO0XJIEHHUE B IPUPOJIE, IOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKUN pAl. DTWIEH W MPONUIEH — IPOCTEHUINe
MPEJCTAaBUTENIN AJKEHOB: (PHU3MUECKHE W XHMMHUYECKHE CBOMCTBAa (peaKkiuHu TUAPUPOBAHUS,
raJJOreHUPOBaHUS, THApaTalluK, OKUCIEHHS U TIOJTMMEPU3alliu ), NOJydeHHUEe U IPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u meTwiOyraauwen-1,3: crpoeHue, BaKHEUIINE XUMUYCCKUE
CBOMCTBa (peakuus noauMepusanun). [lomyyeHre CHHTETUYECKOro KaydyKa U Pe3HHBbI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psA. ALeTuiaeH —
IPOCTEHIIMKA MPEJCTaBUTENb AIKHHOB: COCTaB, CTPOEHHE, (U3NYECKHEe U XUMUYECKHE CBOWCTBA
(peakuuy ruApUpPOBaHUS, FaIOr€HUPOBAHUS, TUAPATALIH, TOPEHHUS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakLuu
raJIOTEHUPOBAHUSA M HUTPOBaHUs), TMOJy4yeHHE U MpUMeHeHHe. Tolyoa: cocTaB, CTPOEHHE,
¢u3nyeckre U XMMUYECKHUE CBOMCTBA (peaklMM TajloreHUpOBaHMs U HUTPOBAHMA), MOTyYCHHUE U
npuMeHeHue. TOKCMYHOCTh  apeHoB. ['eHeTmyeckas CBA3b  MEXAY  YIJIEBOJIOPOAAMH,
MIPUHAUIEKANIMMU K Pa3IU4HbBIM KJIacCaM.

[TpuponHble MCTOYHUKK YIiIeBOAOpOAOB. IIpuponHblii ra3 W momyTHble He(QTAHbBIE Ta3bl.
Hedtb 1 e€ mpoucxoxaenue. Crocodsl nepepadboTku He(TH: MeperoHka, KpeKHHI (TEpMUYECKUH,
KaTaJIUTHYeCKUil), muponu3. [IpoaykTsl nepepadoTku HEPTH, X MPUMEHEHHE B IPOMBIIIEHHOCTH
u B ObITy. KaMeHHBIH yrosib U mpoayKThl €ro nepepadoTKH.

OKCHepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB W MX IPEBpalllEHUN: O03HAKOMJIEHUE C
o0pa3liaMu Iu1acTMace, KaydyykoB U pe3uHbl, Koulekuuun «Hedte» u «Yromp», MonenupoBaHHe
MOJIEKYJ1 YIJIEBOJOPOJIOB U TalOT€HONPOM3BOAHBIX, IPOBEIECHUE MPAKTUYECKOW pabOThI:
IIOJIy4Y€HUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbluncnenuss mo ypaBHEHHIO XHMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKkIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNS .

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W JTAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METajllaMH, TajloT€HOBOJIOPOJAMU, TOpPEHHE),
IIpUMeHeHne. BogopoiHble CBsI3U MEX1y MOJIEKYJIaMH CIIUPTOB. J[eficTBHE METaHOIA U 3TaHOJIa Ha
OpraHM3M YeJIOBeKa.

MHOroaToMHbI€ CHOUPTHL. IJTWIEHTJUKOIb M TJIMLIEPUH: CTpOeHHEe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBa (B3aMMOJAEHMCTBHE CO IIENIOYHBIMH METalllaMU, KaueCTBEHHAsl peaklHs Ha
MHOrOaTOMHble cnupThl). JlelicTBue Ha opraHu3M uenoBeka. [IpuMeHeHHMe TIiMLEpUHA U
STHJICHIJIUKOJIS.




@DeHOoM: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCMYHOCTH (heHoIa.
[Ipumenenue denomna.

Anprerugapl U KeToHbl. DopManbleruj, ameTalbIerui: CTpoeHUe, (QHU3MUecKue u
XMMUYECKHE CBOWCTBA (peaklMM OKHUCIEHHs M BOCCTAaHOBJIEHHS, KAaueCTBEHHbIE pEaKI1H),
[I0JIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE NpefeNbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHas KHCIIOTHI:
cTpoeHue, pU3NYECKue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIA Kiacca KUCIOT, PEaKIs
TepupUKalMK), ModydyeHHe | npuMeHeHue. CreapuHOBass U OJEUHOBAas KHUCIOTHI Kak
MPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIlEE NECUCTBHUE.

CrnoxHble 3pUpPHl KaK NMPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ 'MAPOIM3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus sxxupos. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

YrneBoasl: cocTaB, Kiaccuukanus yrieBonoB (MOHO-, M- U Mojaucaxapuzsl). [ moko3a —
IPOCTEHIIMA MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMmmMuadyHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBieHUE, OpOKE€HHE TJIIOKO3bI), HAXOXJEHHE B IPHUPOJE, INPUMEHEHHUE,
ouonornueckas posb. DotocunTres. PpyKkTo3a KaKk H30MEp TIIIOKO3HI.

Kpaxman u nemnonosa Kak npupofHble nonuMepsl. CTpoeHHE Kpaxmalla U LEJUIIOJIO3BL.
duznyeckue 1 XMMHUYECKHUE CBOIMCTBA KpaxMmaia (TUIpojIn3, KAUeCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAJILHBIE METOJbl WM3YYEHHUs BEUIECTB W WX NPEBPALICHUN: IIPOBEICHHE,
HaAOJIOICHNE U OTMMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIEHHE 5TaHojda oOkcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okuciIeHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m rugpokcugom meau(ll), B3auMozaeicTBHE Kpaxmalia ¢ HOIOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3a1ayu.

Bolunicnenuss mo ypaBHEHMIO XMMMYECKOM peakuuu (Macchl, oObEMa, KOJIMYECTBA
MCXO/IHOTO BELIECTBA MJIM MPOJIYKTa PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(QOTepHble OpraHuYecKue coequHeHHs. PU3nYecKue U XUMHUYECKHe
CBOWCTBAa AaMMHOKHUCIOT (Ha NpuUMepe IJIMIUHA). buonormueckoe 3HaueHHE aMUHOKHCIOT.
[TenTuae!.

benkn kak NpuUpOHBIE BBICOKOMOJIEKYISIDHBIE coenMHEHus. llepBuuHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: THAPONU3, JI€HaTypalus,
KayeCTBEHHbIE peaKMy Ha OeJIKH.

OKCHepUMEHTAIbHbIE METOJIbl W3YYEHHUs BEIIeCTB M WX MNPEBpalleHUM: HaOioJeHue U
OIMCaHME IEMOHCTPALMOHHBIX ONBITOB: JI€HATYypalusl OEJIKOB MPU HArpeBaHWUH, IBETHBIE PEaKIUH
OEIKOB.

BbicokoMo/1eKy ISIpHBIE COCUHEHHUS.

OcCHOBHbIE TIOHATHS XHMHHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHAS MOJIEKYIsApHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISAPHBIX COSUHEHUN — MOJIMMEPU3aLUs U TOJTUKOHICHC Al

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEUIECTB U MX INPEBPAIECHUIN: O3HAKOMJIEHUE C
oOpa3uamMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MeXnpeamMeTHbIE CBA3U.

Peanu3anus MeXINpeaMETHBIX CBS3eM IPU M3y4YEHUM OpraHudeckod xumuu B 10 kmacce
OCYILIECTBISICTCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, Tak U
MOHATHUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJIEIbHBIX NMPEMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO11e ecTecTBEHHO-HAYYHbIE OHATHS: SBJICHUE, HAYYHBIN (haKT, TUIOTE3a, 3aKOH, TEOpus,
aHalIu3, CUHTe3, Kiaccu(uKkanus, MNEePUOJUYHOCTb, HAOIIOJEHUE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.




®dusnka: Matepus, SHEPIusi, Macca, aToOM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BellecTBa, (U3MUECKHUE BEIMYMHBI U €AMHULIBI UX
HU3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEHIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEMIeCTBA (OCTIKHU, YIIIEBOIbI, JKUPHI, (DEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomoTUs: MUILEBbIE MPOIYKThI, OCHOBBI PAIIMOHAILHOIO MUTAHUSI, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IMpernapaThl, MaTepUaibl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckue OCHOBbI XMMHH.

XuMuyeckuit saemMeHT. AToM. Sapo artoma, H30TONBL. DNEKTpOHHas 000JIOYKa.
DHepreTUYeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTaIH, S-, P-, O- 3memenTsl. OCOOCHHOCTH
pacmpesieieHuss AJIEKTPOHOB IO OpOHTANsIM B aTOMax JJIEMEHTOB MEPBBIX YETBHIPEX MEPHOIOB.
DneKTpoHHask KOHQUTypalLus aTOMOB.

[lepnonnueckuit 3akon u Ilepmoanueckass cucrema xumuueckux siemeHtoB JI. U.
Menpeneena. CBsi3b epuoInYeCcKOro 3akoHa U I[lepuonnyeckoil CUCTEMbl XMMHUUECKUX JIEMEHTOB
JI. U. MenneneeBa ¢ COBPEMEHHOM TEOpUEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CJIOXKHBIX BEIIECTB [10 TPYIIaM U
nepuoiaM. 3HaueHUe NePUOJUIYECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XHMHUYECKas CBs3b. Buabl XMMHUYECKON CBA3M (KOBaJEHTHas
HEeMNoJIsIpHas W TMOJsIpHAas, HMOHHAs, MeTaindeckas). MexaHu3Mbl 00pa3oBaHHUS KOBaJCHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). Bomopomnas cBs3b. BajneHTHOCTS.
DneKTpooTpuUAaTENbHOCTh. CTeNeHb OKUCIIEHUs. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKyJISIpHOTO U HEMOJIEKYISIPHOTO CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUNBI KPUCTAIUIMYECKUX PpEHIETOK. 3aBHUCHMOCTb CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTe 0 nucnepcHbIX cucreMax. VCTMHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBast 10Jis
BEILIECTBA B pacTBOpE.

Knaccugukaius Heopranudeckux coeanHeHni. HoMeHknaTypa HeopraHMyeckux BeIIecTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAJUICKAIINX K PA3JIUIHBIM KJIACCAM.

Xumnueckass peakuus. Knaccupukanus XMMHYECKMX pEakUMid B HEOPraHWYecKod u
OpraHMYecKOM XMMHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTHUMbIE pPEAKIIHH.
Xumnueckoe paBHoBecue. DakTOpbl, BIMAIOMME HA COCTOSHME XUMHYECKOIO pPAaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTtnyeckass aucconuanus. CunbHble U cnabble meKkTpoiauTbl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaAIbHAs, IIETOYHASL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHMsS BEHIECTB M WX IPEBPANICHUHN: JIEMOHCTpanus
tabmun «llepuognueckas cuctema xumudeckux siementoB JI. M. MenneneeBa», u3yueHue
MoOJieNiell KPUCTAJUIMYECKUX pPEIETOK, HAOMI0JAeHHEe U OINUCAaHUE JEMOHCTPAllMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3jioKeHHWe TMepoKCHIa BOJOPOJa B MPHUCYTCTBUU KaTalu3aTopa,
ONpENEICHUE CPeAbl PACTBOPOB BEIIECTB C IMOMOINBI) YHUBEPCAIBHOIO WHIMKATOPA, PEAKLNH
MOHHOTO OOMEHa), MpPOBEJEHUE MPAKTUYECKOH paldoThl «BiusHue pa3nuyHbX (PAKTOpPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIAN.

PacuérHble 3a/1auu.




Pacuérbl o ypaBHEHUSM XUMUYECKUX PEAKLUN, B TOM YHUCIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCIOJIB30BAHNUEM MTOHSATUS «MACCOBAas JOJIs BEILIECTBAY.

Heoprannyeckasi xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoanueckoil cuctemMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa M OCOOCHHOCTH CTpOCHHS aTOMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yrieposaa).

XVUMUYECKHUE CBOWCTBA BAXHEHUIINX HEMETAUIOB (TaJloTeHOB, cepbl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COCTUHEHHI (OKCHIOB, KHCIOPOACOACPKAIIUX KHCIOT, BOJIOPOIAHBIX
COCIMHCHHIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Merasnsl. [lonoxenue meramios B Ilepruoauyeckoi cucreMe XuMu4deckux anemeHTos . H.
MenpeneeBa. OcCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0J0OUEK aTroMOB MeTauioB. OOmue
¢usnveckue cpoiicTBa MeTawioB. CIaBpl METAUIOB. DIEKTPOXMMHUYECKUN DSl HaNpsHKEHUH
METaJUIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUM, Kalud, KalbIUd, MAarHuu,
ATIOMHUHHM, IUHK, XPOM, Kelle30, MEIb) U UX COCIUHECHHI.

OO6mme cocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB W WX MPEBPALICHUW: H3yYEHUE
KoJuleKIMHu «MeTallibl U CIUIaBbl», 00pa3l0B HEMETAJIOB, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a/]ad,
HaONIO/IeHWe U OMUCaHWE JIEMOHCTPAIMOHHBIX M JAaO0OPAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUAPOKCHUIA AJTIOMHHHMS C PACTBOPAMM KHCJIOT M LIEJIOYEH, KAYECTBEHHBIE PEAKLUMU HA KATHOHBI
METaJLIOB).

PacuérHeble 3aaum.

Pacuétbl Maccel BemecTBa M 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
W 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEUIECTB, pacuéThl Macchl (00bEMa, KOJINYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUU, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHMS U )KU3Hb.

Ponp xuMun B oOecrie4eHu HKOJOTHUECKON, IHEPreTUUEeCKOM M MUIEBONH 0€30MacHOCTH,
pa3BuTUU MeAULMHBL. [IOHATHE 0 HAYYHBIX METO/aX MO3HAHUS BEIECTB U XUMUYECKHUX PEAKIIHH.

[TpencraBiaenus 06 OOIMMX HAYYHBIX MPUHLIUNAX MPOMBIIUIEHHOTO MOJYYEHHUs BXKHEHIIINX
BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKILIMOHHBIE MaTepHalIbl, KPAcKW, CTEKJIO, KepaMuKa, MaTepuanabl s DJIEKTPOHMKH,
HaHOMaTepHalibl, OpraHNYECKUEe U MUHEpAJIbHbIE yJO0pEHUsI.

XuMHS M 370pOBbE YEIOBEKA: IPABHJIA HCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuia 6e30macHOro MCIIOJIb30BaHUs IIpenapaToB OBITOBOI XUMHH
B TTOBCETHEBHOM JKU3HU.

Me:XnpeaMeTHbIE CBS3H.

Peanuzamus MeXnpeaMeTHBIX CBsI3el MU U3yuyeHUH oOlIei 1 HeopraHudecko xumuu B 11
KJIacce OCYIIECTBISIETCA Yepe3 MCIOb30BaHMe KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH, TaKk U
MTOHATUH, SBIIAIOIIMXCA CHCTEMHBIMH JUISI OTJAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0u1e ecTecCTBEHHO-HAYUHBIEC MOHATHS: HAy4YHbIN (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, Kiaccu(ukauus, MNEepUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, DHEPrus, Macca, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOII,
PallMOaKTUBHOCTb, MOJIEKYJIa, DHEPreTHMYECKHH ypOBEHb, BEIECTBO, TEJIO0, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

Buonorusi: knerka, opraHu3M, 53KOcHUCTeMa, Ouocdepa, MaKpo- H MHKPODIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHOoMorus: XMMUYECKask MPOMBIIIIEHHOCTb, METAJULYPIHUsl, IPOU3BOACTBO CTPOUTENBHBIX
MaTepHuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJICTBO, MUILEBAs IPOMBIIIIIEHHOCTD,




(bapMaI_[eBTI/I‘-IGCKaSI IMPOMBINIJICHHOCTD, IPOU3BOJACTBO KOCMCTUUCCKHUX MPCIIapaToB, IMPOU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIIICHHOCTh, HAHOTECXHOJIOT'HH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS OOYyYarOIIUMHCS
porpaMM CpeaHero odmero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBO AJis pa3paboTKU IJIAaHUPYEMbIX PE3yJIbTaTOB OCBOCHHS IIPOrpaMm
CpeHero o0I1ero o0pa3oBaHus SIBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-IESATENLHOCTHBIM MOJIXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEr0 O0IIero oOpa3oBaHMS BbIIECICHBI
CJIETYIOIIE COCTABISIOIIUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIMYue MOTUBALUU K 00yYEHUIO;

[[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalolUXCsi PYKOBOACTBOBATHCS B CBOCU JAEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIUMHU  LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0OpaszoBaHMs;

HaJIUYue IPaBOCO3HAHUS DSKOJOTMYECKOW KYyJIbTYpbl W CIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHBIC MJIaHbI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS NMpeAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yueOHOU
M BOCIHTATEIBbHON JESATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKUMH, COIIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM M HJ€ajlaMd POCCHMCKOrO TIpa)JIaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMHU U TpaBUJIAMH MOBEACHUS, CIOCOOCTBYIOIIMMH Mpolieccam
CaMOII03HaHUs1, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JTMYHOCTH 00YYarOIIUXCSl.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHS MpeAMeTa «XHMHs» OTpaxarT c(HOpMHUPOBAHHOCTH
OTIbITa MO3HABATEIbHON U MPAKTHUUECKOH EATEIbHOCTH 00yUaIOUIUXCs 110 pealn3aliy NPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHMS

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sI3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPaBONOPSAKY;

MPEACTABICHUS] O COIMAIbHBIX HOPMAaxX W NpaBWIaX MEXKIMYHOCTHBIX OTHOIICHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETBHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
perieHn yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BRITOJIHEHHH XUMUUECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBl JPYTHUX
IIPY aHAJIN3€ Pa3InYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHNS

[IEHHOCTHOTO OTHOILLIEHUS K UICTOPHUUECKOMY U HAYYHOMY HacleJHI0 OT€YECTBEHHON XUMUU;

YBaOXEHHUSI K TMPOLIECCY TBOPYECTBA B OOJIACTU TEOPUHU U MPAKTUYECKOTO MPHUMEHECHHUS
XUMHH, OCO3HAaHUS TOTO, YTO JOCTHMKEHHUS HAyKH €CThb pe3ysbTaT JUIUTENbHBIX HAOIIOACHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca U TI03HABaTEeIbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOLIEM aHalu3e
nH(OpPMAIIUY O MEePETIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO [TOBEACHHUS;



CIIOCOOHOCTH  OLIEHMBATh  CHUTYyalldd, CBSI3aHHbIE C XUMHYECKUMH  SIBICHUSIMH,
U TPUHUMATh OCO3HAHHBIE pEUICHHUS, OPUEHTUPYSACh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OLIGHHBAaTh CBOE IMOBEACHHWE M TIOCTYIKH CBOMX TOBAapUIIEH C MO3UIMIMA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIECTBHIA ATHX ITOCTYIIKOB;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHMUS LEHHOCTEH 370poBOro W 0Oe30macHOro oOpasza KHU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOrofcHHsI MpaBWJI 0OE30MacHOTO OOpAaIlEHUs] C BEIIECTBAMH B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHMMAaHHUS LEHHOCTH TMpaBWJI HWHAWBUIYAJIBHOTO M  KOJUJICKTHBHOTO 0€301acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUI M HENPHUATUS BPEIHBIX TNPHUBBIYEK (YIOTPEOICHHS aJIKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-MCCIEIOBATEIbCKOW  JESTENbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIIEHUU MPAKTUYECKHX 3a/lad COLUaIbHOU
HaNpaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJbI);

UHTEpeca K MPAaKTHUYECKOMY H3Yy4YeHHUIO Tpodeccuil pa3lIuyHOro poja, B TOM YHUCIE Ha
OCHOBE MTPUMEHEHHS MTPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYY, JTIOASIM TPYyJla ¥ pe3ybTaTaM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIUBUAYAILHOW TpaeKTOpuu o0Opa3oBaHus, Oymymieit
npodeccun U peanuzandyd COOCTBEHHBIX YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U IOTPEOHOCTEH 00IIECTRA;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JIECO00Pa3HOTO OTHOIIEHHS K MPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHHSI
JKM3HHU Ha 3emIie;

MOHWMAaHHS TJI00aTBFHOTO XapakTepa SKOJIOTHYECKUX TPOOIeM, BIUSHHUS SKOHOMHUYECKHX
MPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpeibl;

OCO3HAHMSI HEOOXOJWMOCTH HCIOJIB30BaHUS JOCTIKCHUHA XUMUH JUIS PEUICHUsS BOIPOCOB
panMoHaIBLHOTO MPUPOIONOIb30BAHUS;

AKTUBHOTO HETIPHUSTHS JEHCTBHIA, NMPUHOCSIINX BPEI OKPYKAIOLIEH NPUPOIHON cpene,
YMEHHUS TPOTHO3MPOBATh HEOJArONpHUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS IpealpUHUMAEMbIX
JNENUCTBUN U NPEAOTBPALIATh UX;

HaJIMYMs Pa3BUTOrO HKOJOTMUYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOM KYJIbTYpPbI, OIBITA
NESTeTbHOCTH  JKOJOTUYECKOH  HANpaBIEHHOCTH, YMEHHS pPYKOBOJICTBOBATHCS HUMH B
M03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAIbHOIN MpPAaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILIECTBEHHOM MPAKTUKH;

NOHWMaHHS CIEeMUPUKA XHUMHW KaK HayKd, OCO3HaHHs €€ poiu B (OpMHUPOBAHUH
palMoOHAIBFHOTO HAayYHOT'O MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO MPEACTABICHHUS 00 OKpY’KarolieM
MHUpE KaK 0 €IUHCTBE IPUPOIBI M YeJIOBEKA, B MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M PelIeHHN
npobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH i COBPEMEHHOW NMBWIM3AIMU: B €€
I'YMaHMCTUYECKOM HaNpaBIEHHOCTH W BaKHOW pOJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYpHI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBON U IKOJOTHUECKON 0€30MMacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCTIEYeHUN
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTHYECKU KOM(POPTHOM KU3HU Ka)XXA0T0 WieHa 00IIecTBa;



€CTECTBEHHO-HAYyYHOH TIpPaMOTHOCTHU: TIOHMMAaHHUS CYIIHOCTHM METOJOB IIO3HaHMS,
UCMOJb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJTY4aeMble 3HAHMS IS
aHaJIn3a U OObSCHEHNUS SBJICHUN OKPY)KAIOIIEr0 MUpa U IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTb 00OCHOBaHHbIE 3aKJIIOUCHHsI HA OCHOBE Hay4HbIX ()aKTOB U UMEIOIIUXCS AAHHBIX C LEIIBIO
II0JIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHE 3HAHUS IS PEIIeHUs IpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUI 110 XMMHUU B COOTBETCTBHH C )KU3HEHHBIMU IOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPyZAa B Pa3IMUHbIX cepax mpodecCuOHATHLHOM eI TETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yIbTaThl OCBOSHHS Y4eOHOTO mpeamera «XHMHs Ha YpOBHE
CpenHero o0Iero oopa3oBaHMs BKIIOYAIOT:

3HaUUMBIC JUIS  (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIONIMXCS MEXKIUCIUILTHMHAPHBIC
(MexXIpeIMeTHbIE) O0IeHayUYHbIe TOHSTHS, OTPAKAIOIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
Cren(pUKy METOJOB IO3HAHUS, HCIOIB3YeMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, SBIIEHUE, IMPOLIECC, CUCTEMa, HAY4YHBIM (DaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAHUE, HAOIOICHNE, I3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpcaibHbIe yueOHbIe AeCcTBYs (T03HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYIISTUBHbIC),
obecnieunBaromue GopmupoBanue (QYHKIMOHATLHON TPAMOTHOCTH M COIMAIBHOW KOMITCTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH OoOyYaroIMXCcsi  HKCIOJb30BaThb  OCBOCHHBIE  MEXKIUCIMILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpCAJIbHbIE Yy4yeOHbIE JCHCTBUS B MO3HABATEIBHON U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJAJCHHWE YHHUBEPCATbHBIMU  YUECOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Oejaaaenue YHUBEPCAJIBbHBIMHA y‘-leﬁl—[l)lMI/l NO03HABATEJbHBLIMHU el CTBUSIMHU:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO  (OpPMYJIHpOBaTh M aKTyallM3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsaTh LEeNu JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCUTH pe3y.]'II)TaTBI JACATCIBbHOCTHU C IIOCTABJICHHBIMMU IICIISIMU,

UCIIOJIb30BaTh NpPU OCBOECHWU 3HAHUM TNPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIIEIATH
xapaKTepHLIe HpI/ISHaKI/I HOHHTI/II\/'I nu yCTaHaBJ'II/IBaTB nux B3aUMOCBS3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIIME TIOHATHUS I O0BSICHEHUS OTJENIbHBIX (DAKTOB U SIBJICHHIA,

BI)I6I/IpaTB OCHOBAHHUA U KpI/ITepI/II/I JJIA K.]'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTpOI/ITB JIOTUYCCKHEC paCCY)K)IeHI/ISI (I/IH)IYKTI/IBHI)IG, I{e)]yKTI/IBHI)Ie, 110 aHaJ'IOFI/II/I), BBIABJIIATDH
3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH BHIBOJBI H
3aKJIIOUCHUS;

MPUMEHSTh B TPOLIECCE MO3HAHUS, UCIMOIB3YEMble B XUMHH CHMBOJUYECKHE (3HAKOBHIC)
MOJI€TN, TPe0Opa3oBbIBaTh MOJEIbHBIE MPEACTABICHNUS — XUMUYECKUN 3HAK (CHMMBOJI) 3JIEMEHTA,
XuMuueckas Qopmyna, ypaBHEHHE XHMHUYECKOM peakluu — TpH pPEHIeHHH y4eOHBIX
IIO3HABATCIIbHBIX U HpaKTI/ILIeCKI/IX 3aj1a4, HpI/IMeHSITB HAa3BAaHHBIC MOJICIIBHBIC HpeleTaBJ'IeHI/ISI JJIA
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIaACTh OCHOBaAMU MCTO0B Haquoro ITO3HAHMS BCUICCTB U XUMHUUYCCKUX peaKum”I;



dopMmynupoBaTh IETM M 33aJaud  HMCCJIENOBaHMS, UCIOJNb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISt
(bopMHpPOBaHHUS TUIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJIAJICTh HABbIKAMU CaMOCTOSITEIBHOIO IUIAHMPOBAHUSA W IPOBEACHUS YUYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAONIOJATh 3a XOJOM MPOIECcCa, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, GopMylupoBaTb OOOOLIEHUS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJbTaTOB HCCIEAOBAHUS, COCTaBIAThH OOOCHOBAaHHBIA OTUYET O MPOJACIAHHOU
pabore;

IpUOOpETaTh OIBIT YYEHUYECKOM HCCIEN0BATEIbCKOW W IPOEKTHOW JESATENbHOCTH,
MPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEeLICHUS
IIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IO3HAHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSI B  paA3IMYHBIX HMCTOYHHKAX uWHpopManuu (HaAy4IHO-TIOMYJISIpHAs
auTepaTypa XUMHUYECKOIO  COJEpXKaHUs, CIOpaBOYHble Mocolus, pecypcsl HHTepHeTa),
aHATM3UPOBATh WH(POPMALIMIO PA3IUYHBIX BUIOB U (OPM INPEICTABICHUS, KPUTHYECKH OIICHHBATH
€€ I0CTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

dopMynHupoBaTh 3ampOCHl M TPUMEHSTHh PA3JIMYHbIE METOABI TPU IOHCKE W OTOOpE
uH(popMay, HeOOXOAUMOMH /IJIsl BBIMOTHEHUS YU€OHBIX 33/1a4 ONpPeAeaEHHOrO TUTIA;

nproOpeTaTh OMBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (GOpMYy MpencTaBieHHs HHPOpManuu (CXemsl,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHbIH $3bIK B KaueCcTBE CpeICTBA HpU paboTe C XUMHUYECKOU
nH(popMalien: MPUMEHATh MEXIpEAMETHbIE ((PU3nUecKue 1 MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
bopmyibl, a0OpeBHATYpPBI, HOMEHKIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

OBiaeHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAae€MOUW TeMbl B XOJie JAUANOra W/UIM JTUCKYCCHUH,
BBICKa3bIBaTh  HJEH, (HOPMYIHpPOBATH CBOM TMPEATIOKEHUS OTHOCHUTEIHHO  BBIMOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C MPE3CHTALMENl pe3yJIbTaTOB MO3HABATEIbHON JAESITENIbHOCTH, MOJYYEHHBIX
CaMOCTOSATENILHO MM COBMECTHO CO CBEPCTHUKAMH MPH BBIMOJTHEHUN XUMUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO MCCIEJOBAHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, peaU3allH y4eOHOTO
nmpoekTta W (opMyaupoBaTh BBIBOJBI MO pPE3yJbTaTaM MPOBEACHHBIX HCCICIOBAHUNA TyTEM
COTJIACOBAHUS TO3UIIHI B X0J1e 0OCY>KICHHS 1 0OMEHAa MHEHUSIMHU.

OsgiajeHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBAaTh M OCYIIECTBISTH CBOIO TO3HABATENbHYIO JESITEIbHOCTD,
ompenensas e€ HeNd W 3aJauyd, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
npeaaraeMblii alrOpUTM AEMCTBHIM NpHU BBINOJIHEHWH YYEOHBIX M HCCIEI0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN COCO0 MX pelieHHs ¢ Y4€TOM MOJIYYEeHUs HOBBIX 3HAHHUN O
BEIIECTBaX U XUMHUUYECKUX PEaKLIUX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC
[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUA O XMMHUYECKON COCTAaBJISIONICH €CTECTBEHHO-HAYYHON
KapTUHbI MHUpA, POJIM XWMHUHU B TIO3HAHUU SIBICHUW MPHUPOABbI, B (OPMUPOBAHMH MBIIUICHHUS U



KyJIbTYypbl JUYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW Ml peuleHus
MPAKTUYECKUX 3a/lad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3I0pPOBBIO U
MIPUPOIHOM CpEJIE;

BJIQJICHUE CHCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIKOYAET: OCHOBONOJIArarolue
MOHATHS (XUMUYECKHA 3JIEMEHT, aToM, JIEKTPOHHAs 000J0YKa aToMa, MOJICKYJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XMMHYECKas CBsI3b, CTPyKTypHas ¢opMmyna (pa3BépHyTas U
COKpaIéHHast), MoJib, MOJIIpHAsE Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBINA CKeNeT, (yHKIIMOHATbHAs
rpyIIa, pajuKai, u30MepHus, U30MEPbI, TOMOJIOTMYECKUH Psijl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOL
1 a30TCOJAEpIKaIIUE COCTMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COEMHEHMS); TEOPUU U 3aKOHBI (TEopHsl CTpoeHus opranmdeckux BemiectB A. M. bytneposa,
3aKOH COXpPAHEHUs MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3bIK XHUMHH;
MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIMEe B OCHOBE IMOHMMAHMS MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTOIIOTUYECKUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IOJNYyYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MIPAKTHUECKON
JESITEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTepPHbIC MPHU3HAKU TMOHSATHH, YCTaHABIMBATH
WX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATHS MPU OMHCAHUHM COCTaBa, CTPOCHUS U
MIPEBpAIICHUI OPraHUYECKUX COCIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XUMUYECKYIO CHMBOJIUKY JIJII COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) HOpMYNI OpraHUYEeCKHX BEIECTB U
YpaBHEHUN XUMHUYECKUX PEaKIMi, U3rOTaBIMBATh MOJEIH MOJEKYJI OPraHMYeCKHX BEIIECTB IS
WJUTFOCTPAIIMM X XUMUYECKOIO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAIC)KHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K ONpeAeNEHHOMY KiIacCy/Tpymme COeIuHEHUMN
(YrieBomopo/ibl, KUCIOPO U a30TCOAEpIKAILUE COSIUHEHMSI, BHICOKOMOJIEKYJISIPHBIE COSTUHEHMUS),
JnaBaTh MM Ha3BaHUs 1o cuctemarnueckoir Homenkinarype (IUPAC), a Takxke mNpUBOIUTH
TPUBHAJIbHBIE HA3BaHUS OTACIBHBIX OPTraHWYECKUX BEIIECTB (ITUJICH, MPOIMIICH, alleTUJIEH,
STUJICHTIIMKOJIb, TIHIEPUH, PeHOT, PopMallbIeTrul, alleTalbIeTu], MypaBbiUHas KUCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAas KHUCJIOTAa, CTEApUHOBAs KUCJIOTA, INII0K03a, PpyKTO3a, Kpaxmall, LeJUIr0I03a,
TJIMIIVH),

c(hOpMUPOBAHHOCTh YMEHHUS OMPENEIATh BHUIbl XUMHUYECKON CBSI3M B OPraHUYECKUX
COoeMHEHMX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemiectB A. M. bytnepoBa nnsi oObSCHEHHS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUS MACChI BEUIECTB;

c(OpMUPOBAHHOCTh YMEHUW XapakTepu30BaTh COCTaB, CTpoeHHe, (uU3MUecKue u
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEJICTABUTENICH Pa3IMUHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MetaH, 9TaH, STHJIEH, IPOMUIIEH, alleTHIeH, OyTaauen-1,3, metunOyraauen-1,3, 6eH30I1, METaHOII,
ATAHOJI, JTUJICHTJIUKOJb, TJIHIEPUH, (EHOJ, aleTaabIeTH]l, MypaBbUHAs M YKCYCHas KHCJIOTHI,
[II0K03a, KpaxMal, LeJUTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), MILTIOCTPUPOBATh T€HETUUECKYIO CBSI3b
MEXJy HHUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHYECKHX PpEAKIMil C HCIOIh30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UICTOUYHUKH YTJIEBOJIOPOTHOTO CHIPbs (HE(PTH,
MPUPOAHBIN Ta3, yrojib), CIOCOObI UX TepepaboTKHM U MPAKTUYECKOe MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHU TIPOBOJAUTH BHIYUCIICHHS TI0 XUMHUUECKUM YpaBHEHUSM (Macchl,
00BbEMa, KOMMYECTBa HUCXOHOTO BEIIECTBA WM MPOAYKTA PEAKIIUH MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUHN BJIAJIETh CUCTEMOM 3HAHUN OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIOIB3yEMbIX B XUMUU MIPH U3yYEHUH BEIIECTB U XUMUYECKHX SIBIICHUN (HaOII01eHNE,
U3MEpEeHHUEe, HKCIIEPUMEHT, MOJEIUPOBAHKE), HUCIOIb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS IS



MPUHATUS PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYAIUsAX, CBSI3AHHBIX C BELIECTBAMU U HX
IIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COOIOATh MpaBHJIA IMOJTH30BAHUS XUMHYECKOH IMOCYI0W U
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXe IMpaBMiia OOpallEHUsI C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBHIMOIHATH XHWMHUYECKUH HKCIEPUMEHT
(npeBpallleHrss OPraHUYeCKUX BEIECTB IMPU HArpeBaHMUM, IMOJTYYECHUE STHIIEHA W U3YYCHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKI[MU OPraHUYECKUX BEILECTB, JIeHATypalusi OEIKOB MPH HAarpeBaHUU,
[[BETHBIC PEAKIIMH OCJIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKU OE30MACHOCTH TIPU OOpaIeHUU
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYIOBaHUEM, MPEICTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (opMe 3aliCH YpPAaBHEHUH COOTBETCTBYIONIMX peaKIuid U (QOpMYITHPOBATH
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHHUW KPUTUYCCKH aHAIM3HPOBATh XHMHUYECKYIO HWH(OpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIIOJATh MpaBHa SKOJOTMYECKH IIEJIECO00pa3HOTo
MOBEACHUA B OBITY U TPYIOBOW [EATEIBHOCTH B LEISIX COXPAHEHHsS CBOETO 3I0POBbS U
OKpY>Kalolllel MPUPOAHOM Cpelibl, OCO3HABATH OIACHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3MBbI
onpeaeaEHHbIX OPraHUYECKUX BEIECTB, TOHUMAas cMbIca noka3arens [IJIK, noscHATh Ha npumepax
CIIOCOOBI YMEHBIICHHS B MTPEIOTBPALICHUS X BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YEJIOBEKa;

JUIsE OOYYarOIIMXCSl ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE HPUMEHSATH
3HaHUs1 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CTIETIBIX M CNA0OBUIAIIMX OOYUYaIOIIUXCsl: YMEHUE UCIOIb30BaTh pelbe(hHO-TOUCUHYIO
cuctemy obo3naueHuit JI. bpaiins mis 3anvcu XuMudeckux Gopmyd.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO01mIas 1 HeopraHM4ecKast XUMUS» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O XUMHUUECKOM COCTaBIIAIONICH eCTeCTBEHHO-HAYYHOH
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHWUU SIBJICHUM MpHUpOAbI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JJsi pelleHus
MPAKTUYECKUX 3a/ad M DSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pOBBIO U
MIPUPOIHOM CpEIE;

BIIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHHWW, KOTOpas BKIIOYAET: OCHOBONOJIArarolue
HOHSTHUS (XMMHUYECKHUH DIIEMEHT, aTOM, M30TOIl, S-, P-, - 2JIeKTpOHHBIC OpPOMTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJIEGHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTD, CTEIEHb OKUCIICHHUS,
XMMHYECKas CBs3b (KOBAJEHTHAas, HOHHAs, MeTajsIMuyeckas, BOAOPOAHAs), KpHCTaNIM4yecKas
peméTka,  TUIBl  XUMHUYECKMX  PEakUHWd,  pacTBOp,  DJIEKTPOJUTBHI,  HEDJIEKTPOJIUTHI,
JIEKTPOJUTUYECKAS UCCOLMALIUSA, OKUCIIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh XUMUYECKON PEaKIuH,
XMMHUYECKOE pABHOBECHE); TEOPHUHM U 3aKOHBI (TEOpUsI AJIEKTPOJIMTUYECKOH JUCCOIMAINH,
nepuoanueckuil 3akoH JI. . MenzeneeBa, 3aKk0H COXpaHEHUS MacChbl BELIECTB, 3aKOH COXPaHEHHUS
U TMPEeBPALICHUS PHEPTHUU MPU XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMUHU, MUPOBO33PEHYECKHUE 3HAHUS, JICKAIINUE B OCHOBE IOHUMAHUs IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJIEHUH, (aKTOIIOTHUYECKUE CBEIACHHS O CBOWCTBAaX, COCTaBe, IOJYyYEHUU U
0€30IacCHOM HCMOJIb30BAHUU BAXHEUIIMX HEOPraHMYECKHUX BEIIECTB B OBITY M IMPAaKTHYECKOH
NESATEIbHOCTH YEJI0OBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE NMPHU3HAKU TMOHSATHHA, yCTaHABIUBATb
MUX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHME IOHATHS IIPU ONUCAHWN HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLICHU;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIUKY Ul COCTaBJICHUS
(bopMyI1 BEIIECTB U YpaBHEHUN XUMHUYECKUX peakiuii, cuctemMatuueckyo HomeHkinarypy (IUPAC)
U TPUBHAJIbHbIE HA3BaHMS OTAEIbHBIX HEOPIaHWYECKUX BEILECTB (YrapHbIN Ia3, YIJeKUCIbIHA ras,
aMMMaK, rai€Hasi U3BeCTh, Heral€Has U3BeCTb, IUTHEBAS COJA, IUPUT U JPYTHUE);



c(OpPMUPOBAHHOCTh YMEHUW OMPEIENATh BAIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHX
AJIEMEHTOB B COECIUHEHUSX PA3JIMYHOTO COCTaBa, BHJ XMMHUYECKOW CBSI3U (KOBaJIEHTHAasi, MOHHAS,
MeTaJUIMuecKasi, BOJOPOAHAs) B COCAUHEHHUSX, TUIl KPUCTAIMYECKON PEIIETKH KOHKPETHOIrO
BellecTBa (aToMHasi, MOJIEKYJSpHasi, HOHHAs, MeETa/lIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTraHMYECKUX BEILECTB
[0 UX COCTaBYy K OMNpPEACIEHHOMY KIIACCY/TPYIIe COSAMHEHUN (MPOCTHIC BEIIECTBA — METAJLIBI H
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c()OPMUPOBAHHOCTh YMEHUW pPACKpBIBATH CMBICT Mepuoandeckoro 3akoHa J[. U.
MenzaeneeBa U JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOIIYI0,  OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AMEKTPOHHOE CTPOECHUE aTOMOB XUMHUYECKUX
snemeHToB 1-4 mepuonos Ilepuonuueckoit cuctembl xumuueckux anemeHtoB J[. M. Menneneena,
UCIIOJIB3Ysl MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHYECKUE YPOBHHUY», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX SJIEMEHTOB UM UX COCAMHEHHUH IO MEpHoJaM U
rpynnam Ilepuoauueckoit cuctemsl XuMuIeckux 3aeMeHToB 1. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATh) OOIIKME XMMUUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIECTB Pa3JIMYHBIX KIJIACCOB, IMOATBEPXKJIATh CYILIECTBOBAHUE I'€HETHYECKOU
CBA3M MEXKJYy HEOPraHWYECKMMH BEIIECTBAMH C IIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHHMS KIACCU(DHUIIMPOBATh XMUMHUYECKHE PEAKUUU TO Pa3IUIHBIM
MpHU3HaKaM (YUCIIy U COCTaBYy Pearupyroulnx BEIIeCcTB, TeIIoBoMY 3 (eKTy peakunu, U3MEHEHHIO
CTCIICHEW OKUCIICHHS JIEMEHTOB, 0OpPaTUMOCTH PEAKINH, YIACTHIO KaTaIr3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIATh YPABHEHUS PEAKIUN pa3IUYHBIX TUIIOB, MOJIHBIE U
COKpamni¢HHbIC YpaBHEHHUS pEakIuid MOHHOTO OOMCHA, yYUTBIBAas YCIIOBHUS, TPU KOTOPBIX OTH
peakuu UAYT 10 KOHUA;

c(hOopMUPOBAHHOCTh YMEHUM MPOBOJAUTH PEAKITUH, MOITBEPKAAOIINE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTAaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHca ATUX PeaKITHil;

c(hOpMUPOBAHHOCTh YMEHUHN OOBSCHITH 3aBUCHMOCTh CKOPOCTH XMMHMUYECKOH peakluuu OT
pa3UUHBIX (DAKTOPOB; XapaKTEp CMEIICHUS XUMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictus (npunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKUE MPOIIECCHI, JISKAIME B OCHOBE
MPOMBIIIJICHHOTO TOJIYY€HUsS CEepHOM KHCIOTHI, aMMHaka, a Takxke Cc()OpMHUPOBAHHOCTD
MpeACTaBICHU 00 OOIMX HAYYHBIX TPHHIMIAX U DKOJOTUYECKUX MpoOIeMax XHUMHUUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS C HCIOJB30BAHUEM TOHSATHS
«MaccoBasi JI0JIs BEIIeCTBa B PacTBOPE», 0OBEMHBIX OTHOIICHHI Ta30B MPH XUMUYECKHUX PEAKITHIX,
Macchl BEIIeCTBa MM 00BEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WIN OOBEMY
OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIUU BEUIECTB, TEIIOBOTO d(P¢eKTa peakiui Ha OCHOBE 3aKOHOB
COXpaHEHHUs MaCChl BEIIECTB, IPEBPAIICHUS U COXPAHECHHS YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUI COOMI0OaTh MpaBWia MONH30BAHUS XUMHYECKOH IMOCYI0M U
abopaTOPHBIM O0OpPYIOBaHUEM, a TAK)Ke MpaBHIa OOpAIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBITIOJHATH XUMHUUYECKHH HKCIIEPUMEHT
(pa3znoxeHue NepoKcuaa BOJOpoJa B MPUCYTCTBUU KaTalnu3aTopa, OMpeAesIeHHe CPeabl PaCTBOPOB
BEIIIECTB C TTOMOIIBIO YHUBEPCATHHOTO WHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON peakIny, peakllui HOHHOTO 0OMEHa, KaueCTBEHHBIE PeakIuu Ha cynbdar-, kapOoHaT-
U XJOPUI-aHUOHBI, HAa KAaTHOH aMMOHUs, PELICHHWE SKCIEPUMEHTAIbHBIX 3a7ad4 II0 TeMaM
«Metammel» U «Hemeramibl») B COOTBETCTBHU C TpPaBUIAMH TEXHUKH O€30MaCHOCTH TIpU



oOpalieHuu ¢ BeIIeCTBaMU M JIADOpaTOPHBIM O0OpYyIOBaHUEM, TPEIACTABIATH PE3yIbTAaThI
XUMHUYECKOTO DJKCIIEpUMEHTa B (opMe 3aluCu YpaBHEHHUH COOTBETCTBYIOIIMX pEakuud U
(hOopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUNM KPUTHYECKH aHAIM3HPOBATh XHMHUYECKYI0 HWH(MOpPMALIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEeJCTBAa MACCOBOM KOMMYHHKalMK, IHTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh TMpaBWJIa OSKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpY’Karollled NPUPOAHOU Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA YKUBBIE OPraHU3MbI
onpeNeEHHBIX BEIIECTB, MOoHUMAas cmbich mnokasarens [IJIK, mosicHsATh Ha mpumepax crocoObl
YMEHBIIEHUS U MPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUISE OOYYAIOIIUXCS C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbS: YMEHHE HPHUMCHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CJICTIBIX M Ca0OBHIAIINX OOYYAIOUIMXCS: YMEHHE UCIOIb30BATh PElbe(PHO-TOUCUHYIO
cucteMy obo3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne ||HammenoBaHue pa3zenoB U TeM KomnuecTBo yacos ‘ ONEeKTPOHHBIE
I1/T1| [ IPOTpaMMBI BeerollKont- ITpaxk- (tmudpoBsIe)
posbHbIe |THdeckue  ||00Pa30BATENbHEIE
paboTsl  |[paboThI pecypeet

Pa3znen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMHUM.

1.1|ITpenmeT opraHUYECKOM XUMHUH. 3
Teopust CTpOCHUST OPTaHUIECKUX
coenquHenuit A. M. byrneposa

‘I/ITOFO 10 pasjeny H3 H ’

‘Pa311e.11 2. Yriaesoaopoasl. |

2.1|[IpenenbHbIE YTIIE€BOAOPOIBI — 2
AITKaHbI
2.2||HenpenenbHbIE YTIIEBOIOPOIBI: 6 1
QIIKEHBI, ATKaCHBI, aTKUHBI
‘2.3 HApOMaTI/ILIeCKI/Ie YIJIEBOIOPOABI HZ H H H ‘
2.4 |[IpupoiHbIE HICTOUHUKHU 3 1

YIIIEBOIOPOIOB U HX NepepadoTKa

‘I/ITOFO 10 paszeny H13 H ‘

‘Pa:men 3. Kuciiopoacoaep:xaniue opraHu4ecKue coeJUHEHMSI. ‘

‘3.1HCHI/IpTBI. ®deHon H3 H H H ’
3.2||Ampaerunsl. KapOoHOBBIC KHCITOTHL. || 7 1
CrnoxHble 3¢upbl
‘3.3HyFHCBO,Z[BI H3 Hl H H
‘I/IToro 0 pa3feny H13 H

‘4. 1 HAMI/IHH. AMHHOKHCIOTEL benkn H3 H H H

|
|
‘Paue.ﬂ 4. A3oTcoaep:kalye OpraHudecKne coeInHeHus. ’
;

‘I/ITOFO 0 pazaeny H3 H




Ne ||HanmeHoBaHuUE pa3fernoB U TeEM KonunuecTBo yacos ‘ ONEeKTPOHHBIE
I1/T1 [ IPOTpaMMBbI Beerol[Kont- TTpax- (tmudpoBsIe)
pobHbIe ||THueckue  ||00Pa30BATEIbHEIE
paboThl  |paboTh PECYpCRI
‘Paweﬂ 5. BbICOKOMOJIEKYJIAPHbIE COCIUHCHUSA. |
‘5.1”HJ‘IaCTMaCCBI. Kayuyku. Bonokna HZ H “ H |
‘I/ITOFO 0 pazaeny HZ H ‘
OBILIEE KOJIMYECTBO YACOB I10 34 2 2
[MPOT'PAMME
11 KJIACC
Ne ||HaumeHnoBaHue pa3aenoB U TeM KonundectBo uacos ‘ DJEeKTPOHHBIE
11/T1||TIPOTPaMMBI Beerol[Kont- Tpak- (unpoBeie)
porbHbIe |Tiueckue ||00Pa3OBATENbHbIE
pabotel  |paGorer  |[PCCYPCEI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUH.
1.1||Crpoenue atomo. [lepnonnuecknit 3
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB [[. 1.
MennesneeBa
1.2||Ctpoenue BemecTBa. MHOrooOpasue 4
BEIICCTB
‘1.3 HXI/IMI/ILIGCKI/IG peakuumn HG Hl Hl H ‘
‘I/IToro IO pa3feny H13 H H H ‘
‘Pa311e.11 2. Heoprannveckasi XuMHsl. ‘
2.1 Meramm: 6| 2 | |
‘Z.ZHHCMCT&]‘IJ‘IH H9 Hl Hl H ‘
2.3||CBs13p HEOpPraHMYECKUX U OPTaHHUYECKUX ||2
BEIIIECTB
‘I/ITOFO 10 pasjeny Hl? H H H ‘
‘Pa311e.11 3. XuMusl ¥ KH3HD. ‘
‘3.1HXI/IMI/I5[ U KU3Hb H4 H H H ‘
‘I/IToro o pazaeny H4 H ‘
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
I[TPOTPAMME
MNOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
No |[Tema ypoka KonnuecTBo yacon ‘JIaTa DJIEKTPOHHBIE
n/n Beero|Konr-  |TIpak-  |[A3Y4eHus U poBkIe
DPOJTbHbIE|[THYECK e oOpa3oBaTenbHbIE
paboThl |[paboThI peCYpCRI
‘1 HHpeﬂMeT OpraHU4eCKON XUMHH, €€ Hl H H H H




n/a

Tema ypoka

KoanuectBo yacoB

Bcero

Kownrt-
POJIbHBIC
paboThI

[Ipak-
TUYECKHE
paboThI

JlaTa
W3yUYCHUS

DNEeKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypcehl

‘BOSHI/IKHOBGHI/IG, Pa3BUTHUC U 3HAUCHUC ‘

|

|

Teopust CTpOCHUST OPTaHUYECKUX
coenunenuit A. M. byrneposa, eé
OCHOBHBIE TTOJIOKECHUS

[IpencrasieHue o KiaccupuKaum
OpPTaHHYECKUX BEIICCTB.
Homenkinarypa (cucremMatuueckas) u
TPUBUAIBHBIC HA3BAaHUS OPTaHUIECKUX
BCIIIECTB

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUH P

MertaH u 3TaH — NpocCTenIIne
MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

OTWIIEH U MPOIMUIIEH — MPOCTEHIINe
MIPEICTABUTENH AJIKEHOB

[TpakTuyeckas padora Ne 1.
«[Tomy4enue sTUICHA U U3yYEHUE €TO
CBOMCTB»

Ankanuensl. byranuen-1,3 u
meTtmiOyraguen-1,3. [Tonyuenune
CUHTETHUYECKOTO KayuyKa ¥ pe3HHbI

10

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHUsI, TOMOJIOTHYECKUM PAI.
AneTuieH — npocTermmn
IIPEACTABUTEND AJIKUHOB

11

Brerurciienus no ypaBHeHUIO
XUMHUYECKON peaKkuu

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

['eneTnueckas CBSI3b yTI€BOJOPOAOB,
MPUHAJISKANTUX K PA3THIHBIM
KJlaccaM

14

[TpuponHbIE HCTOUHUKH
YTJIEBOAOPOIOB: IPUPOIAHBIN ra3 u
NOIyTHBIE HEPTSHBIE ra3bl, HEPTH U
MPOAYKTHI €€ repepadoTKu

15

[TpuponHbIE HCTOUHUKH
YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u
MOMYyTHBIE HEPTSIHBIE T'a3bl, HEPTH U
IPOAYKTHI €€ mepepaboTKu

‘16 HKOHTpOJ‘IBHaﬂ paborta 1o pazaeny H

1




Tema ypoka

KoanuectBo yacoB

Bcero

KonTt-

paboThI

[Ipak-

POJIBHBIC| THYECKUEC

paboThI

JlaTa
W3yUYCHUS

DNEeKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypcehl

H«YFJIeBoz[opo;[H»

|

|

17

HpC,I[GJ'IBHHC OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BOI[OpOIIHaSI CBA3b

18

MHOroaroMHbIE CIIUPTHI:
STWJICHIJIUKOJIb U TIMLIEPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHUE

20

Anpaeruapl: GopManbaerul u
areranpaerng. AneTod

21

OnHOOCHOBHBIE NPEACIbHBIC
KapOOHOBBIEC KUCIIOTHI: MypaBbUHAS U
YKCYCHas

22

[TpakTuueckast paborta No 2.
«CBolicTBa pacTBOpa YKCyCHOM
KHUCITIOTBI»

23

CTeapI/IHOBaH K OJICMHOBAs KHCJIOTHI,
KaK IMpEACTaBUTECIN BbICIIHUX
Kap6OHOBLIX KHCJIOT

24

Mpb11a Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, X MOIOLIEe ACHCTBUE

25

CrnoxHble 3(hUpbl KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(prpoB

26

Kupsl: ruaponus, npuMeHeHue,
Ouoyoruueckas poJib KUpPOB

27

VYrneBoJbl: cOCTaB, KilacCH(pUKaIIs.
Baxueiimme npeacraBuTeNu:
IJII0K033, PPYKTO3a, caxapo3a

28

Kpaxman u nemironosa kak
MIPUPOJIHBIE TOTUMEPBI

29

KonTtponbHas pabota mo pa3aeny
«Kucnopoaconepxamue
OpPTraHUYeCKHEe COSTUHEHUS

130

AMMHBI: METHJIAMHUH U aHWJIMH

31

AMMWHOKHUCIOTHI KaK aM(l)OTCpHLIC
OpTraHU4Y€CKUC COCAUHEHUA, UX
OMOJIOTMYECKOE 3HAUCHHE. IlenTtuapl

32

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHbIE COETMHEHNUS

33

OcHOBHBIE IOHATHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN




n/a

Tema ypoka

KoanuectBo yacoB

Bcero

Kownrt-
POJIbHBIC
paboThI

[Ipak-
TUYECKHE
paboThI

JlaTa
W3yUYCHUS

DNEeKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypcehl

34

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH.
IInacTmaccel, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

11 KUIIACC

Tema ypoxka

KommyectBo yacos

Bcero

Konrt-
POJILHBIC
paboThI

IIpak-
TUYCCKHEC
paboThI

Jlata
W3y4YeHUs

DJIEKTPOHHBIE
G poBkIC
oOpa3oBaTenbHbIC

pecypcsl

XUMHAYECKUHN DJIEMEHT. ATOM.
DJeKTpoHHAs! KOH(UTYpalnsi aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckast cucreMa XMuMHYECKUX
sneMeHToB [l. 1. Menaeneera, ux
CBS3b C COBPEMEHHOW TEOpHUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHNYCCKHUX DJICMCHTOB U UX
COEIMHEHUH 110 TPYIIIaM U TIEPUOIAM.
3Ha4yeHue NepruogUIECKOro 3aKOHa U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUN HAyKH

Crtpoenue BemecTBa. XuMHUUecKas
CBSI3b, €€ BUJIbl; MEXAHU3MBI
00pa3zoBaHus KOBAJIEHTHOM CBSI3H.
Bonopoanas cA3b

BaneHTHOCT®.
DIeKTPOOTpULIATeNbHOCTh. CTETEeHb
okuciieHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUSA

ITonsarue o JUCIICPCHBIX CUCTEMAX.
VICTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBas 1107151 BEIIeCTBa B pacTBOpe

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM.
I'eneTnyeckas CBA3b HEOPTaHUYECKHUX
BEILECTB, Pa3JIMYHBIX KJIACCOB

Knaccugukarus XuMruuecKkux
peakuii B HEOPraHMYECKON U
OpraHMYECKON XUMHUHU. 3aKOH
COXpaHEHUS MaCChl BEUIECTB; 3aKOH




n/a

Tema ypoka

KoanuectBo yacoB

Bcero

Kownrt-
POJIBHBIC
paboThI

[Ipak-
TUYECKHE
paboThI

JlaTa
W3yUYCHUS

DNEeKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypcehl

COXpPaHCHHUA U ITPCBPALLICHUA SHCPTUU
IIpU XUMHUYECKUX PCAKIIHUAX

Ckopoctb peakiuu. OOpaTumMbie
peakuu. XMMUYECKOE paBHOBECHE

10

ITpakTuueckas padora Ne 1. «Brnusaue
pa3INYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKInm»

11

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
ITonsiTHE O BOOPOJHOM MOKa3aTese
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponns opranndyeckux u
HEOPraHMYECKUX BEIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonarue o6 anexTponause
pacIuiaBoB ¥ pacCTBOPOB COJICH

13

Kontposbnas pabota mo pazaeny
«TeopeTnyeckrie OCHOBBI XHMHUMY

14

MerTasibl, MX MOJIOKEHUE B
[Tepuoanyueckoil cucTeMe XUMUYECKUX
anemenToB 1. . MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB.
O6mue ¢puznueckue cBOCTBa
METAJIJIOB

15

CnnaBbl METAJIIOB.
DNEKTPOXUMHUYECKUH Psift
HaIpsKEHUN METaJIOB

16

XUMHUYECKHEe CBOMCTBA BayKHEHIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aJJIOMUHUN) U UX COSAMHEHUIN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEU U
AX COeINHEHHH

18

XUMHYeCKHE CBOMCTBA ITMHKA, JKejIe3a
U UX COSTUHECHUN

19

[TpakTnueckas padota Ne 2. "Pemienue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TEME
«Mertamas»"

20

HeMeTaJ'IJ'II)I, X ITOJIOKCHHUC B
[lepnonnueckoi cucTteMe XUMHUYECKHUX
snemenToB JI. . MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

Pur3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEeMETauIoB (Ha
npuMepe KUCIoposa, cepsl, hocdopa
U yTIeposa)




n/a

Tema ypoka

KoanuectBo yacoB

Bcero

KonTt-

[Ipak-

POJIBHBIC| THYCCKUEC

paboThI

paboThI

JlaTa
W3yUYCHUS

DNEeKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypcehl

22

XUMHYECKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCTMHEHUI

23

XuMHYeCKHe CBOMCTBA a30Ta,
docdopa 1 UX COCTUHEHUI

24

XUMHYECKUE CBOMCTBA yIyiepo/a,
KPEMHUS U UX COCIMHEHUHN

25

IIpuMeHeHNnEe Ba)XHEUIINX HEMETAIIOB
U UX COCTUHEHUN

26

O00011IeHNE U CUCTEMATH3AIMS
3HaHUH 110 Teme «HemeTanaben.
Bbluncnenus no ypaBHEHUSIM
XUMHYECKUX PEeaKUui U
TEPMOXHUMHUYECKHE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"HemeTtabt"»

28

KonTponbHas paboTa no remam
«Mertamib» U
«Hemeramnsiy/Beepoccuiickas
poBepoyHas paborta

29

HeOpFaHI/IquKHe H OPraHUYCCKUC
KUCJIOTHI. HGOpFaHI/I‘ICCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHU

30

AM@oTepHbIe HEOpraHUYECKHE U
OpPraHMYECKHUE COCTUHEHUS.
['eneTnyeckas CBsI3b HEOPraHUUECKUX
Y OPraHUYECKUX BEILECTB

31

Ponp xumun B o0ecrieueHUN
HKOJIOTMYECKOM, SHEPreTHUECKON 1
NUILEBOM 0€30MaCHOCTH, Pa3BUTUU
MEIUTITUHBI

32

[IpencraBnenust 00 0OMKUX HAYYHBIX
MPUHIHUIIAX TPOMBIILIEHHOTO
HOJ'Iy‘-IeHI/ISI Ba)KHeﬁIHI/IX BCIIIECTB

33

UYenoBek B MUPE BEIIECTB U
MaTepuasoB

34 HXI/IMI/ISI 1 3JIOPOBHE UEIIOBEKA

1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

YYEBHO-METOANYECKOE

MPOLIECCA

OBECIIEYEHUE

OBPA3OBATEJIBHOI'O
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METOANUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH
NHTEPHET
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