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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpPOBHE CcpelHero oOiero oOpa3oBaHUs
pa3paboTtana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccutickoit @enepanuny», Tpe0OBaHMI K pe3yIbTaTaM OCBOCHUS
dhenepanpbHON 00pa30BaTEIbHOM MPOTpaMMBbl CpeAHEro oOIIero oOpa3oBaHUS
(®OIT COO), mnpeacraBneHHblx B  DenaepaibHOM  TOCYJAPCTBEHHOM
oOpazoBatenpbHoM crtanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHust
y4yeOHoro npeamera «XuMus» B 00pa30oBaTelbHBIX opraHu3anusx Poccuiickoi
Odenepaluu, peagu3ylOIIMX OCHOBHBIE 00pa3oBaTEIbHbIE MPOTPAMMBI, U
OCHOBHBIX MOJIO)KeHUN «CTparernu pa3BUTUSL BOCIUTAHUA B Poccuiickoit
®enepanuu Ha nepuoa 10 2025 roga» (Pacnopsikenue [IpaButensctBa PO oT
29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0OB K pa3pabOTKe MPOTPaMMbl 10 XUMUH, K ONPEICICHHUIO
oOmieil crtpareru OOy4YeHHMs, BOCIHTAHUS U Pa3BUTUA OOyYarolIUXCS
cpeacTBamMu ydyeOHOro mpeamera «Xumus» st 10-11 kmaccoB Ha 6a3oBoM
YPOBHE  COCTaBWIM KoHUenryanbHble mnojoxenus @PIOC COO o
B3aMMOOOYCIIOBICHHOCTH 1I€JIEH, COJepKaHus, pEe3yJbTaTOB OOyYEeHUS U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEILHON OpraHU3alliK, SBISETCI HEOTHEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHYXXHUT 3aBEpIIAIONIMM JTaloM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYLIUX
LEJTOCTHON CHCTEME XHUMHYECKOro 0Opa3oBaHUs. ODTH LEHHOCTH KacaloTcs
MO3HAHUSL 3aKOHOB MPUPOJBI, (HOPMUPOBAHUS MHUPOBO33PEHUS U OOIIECH
KYJbTYphl 4YEJIOBEKa, a TaKKE HKOJOTHUYECKM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pOBbIO U MPUPOJHON cpefe. PeannzyeTcs xuMudeckoe 00pa3zoBaHue
oOyyaromuxcsi Ha YpoBHE CpeIHET0 0011ero o0pa3oBaHus CPpeACTBAMH y4EOHOTO
npeaMera «XuMHUs», COACPKAHHE W IOCTPOCHHE KOTOPOTO ONpPE/CNICHBI B
MPOrpaMMe 10 XUMUM C y4€TOM CreUn(UKH HAyKH XMMHH, €€ 3HAYCHHUS B
MO3HAHUU TPUPOJIBI U B MaTEPUATIHLHOM KU3HU OOIIECTBA, a TAKXKE C YUETOM
o0ImUX Iedell W MPUHIIUIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeaiHero ooimiero oopasoBanus B Poccuiickoit deaepanum.

XuMus Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBPEMEHHOW IMBUJIN3AINY, B CO3/JAaHUHA HOBOU 0a3bl MATEpPUAIBHOUN KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaA B (POPMHUpPOBAHHE PAIMOHATIBLHOIO HAYYHOTO
MBIIIUICHUS, B CO3/JaHUE LIETIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK
O €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe (HhOPMUPYETCS B XMMUU HA OCHOBE
MOHMMAHUSI BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MHpa, OCO3HAHUS
B3aMMOCBSI3M MEXK]ly CTPOEHHUEM BEIECTB, UX CBONCTBAMU U BO3MOXXHBIMHU
00JacTIMU TPUMEHEHHSI.

TecHo B3aUMOIEUCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMH, XUMUS CcTaja
HEOTHEMJIEMOM YacCThI0 MHUPOBOM KYJIbTYpPhl, HEOOXOAUMBIM YCIOBHEM
YCIELIHOTO TPY/Ia U )KU3HH KaXJ0ro ujieHa ooiiecTBa. CoBpeMeHHasi XMMUS KaK
HayKa CO3MJIaTelIbHasl, Kak HayKa BEICOKUX TEXHOJOTHI HalpaBlieHa Ha PEIICHUE
r00aIbHBIX MPOOJEM YCTOMUMBOTO pPa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM,
ASHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON 0€30MacHOCTH U OXPaHBI 3/I0POBBSI.

B cooTBercTBUU ¢ OOIIMMH LENSIMU U OPUHIUIIAMH CPEIHETO OOIIEro
oOpaszoBanus cojepxkanue mnpenmera «Xumus» (10-11 kmaccel, 06a30BbIi
YPOBEHb M3YUEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOHIEKYJIbTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEOOXOAUMYKO UM Il BBIPAaOOTKH



MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOUYEHUS B XKU3Hb COIUYMa,
MpPOJOKEHUST 00pa3oBaHUsI B  Pa3IMUHBIX OOJACTAX, HE CBSI3aHHBIX
HETIOCPEICTBEHHO C XUMUEN.

CocrapnsomiuMu - npeaMeTa «XuUMUSD SABISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOIIasi U HEOpPraHUYECKas: XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH:
cHCTeMa 3HaHUM MO0 HEOPraHMYECKOM XUMUHM (C BKIIFOUCHHEM 3HAHUN U3 00IIeit
XUMUH) U opraHnyeckort xumuu. opMupoBaHne JaHHON CUCTEMbI 3HaHUI TTPU
M3YyUYECHHH TIpeAMeTa O00eCleuyrnBaeT BO3MOXXHOCTh PACCMOTPEHUS BCETO
MHOTr000pa3us BEIeCTB Ha OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranudeckass xumusi» u «OOmmas u
HEOpraHu4vecKkas Xumus» cpopMupoBaHa B MpPOrpaMme MO XMMUU Ha OCHOBE
CUCTEMHOT0 IMOJXOJla K H3YyYEHUI0 YuyeOHOro wmarepuaia U oOyCJIOBJIEHa
UCTOPUYECKHM OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEAEIEHHBIX
TEOPETUYECKUX YypOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUM BEIECTBA
paccMaTpUBaIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKXK€ Ha YPOBHE CTEPEOXMMHUECKUX U BIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHuu BemlecTB. CBeleHHs 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCS B Pa3BUTHH — OT YTIIEBOJOPOIOB /10 CIOKHBIX OMOTOTUYECKHU
aKTUBHBIX cOoequHEeHHN. B Kypce opraHuueckoil XMMHH MOJIYy4YarOT pPa3BUTHE
chopMUpOBaHHbBIEC HA YPOBHE OCHOBHOTI'O OOIIIEr0 00pa30BaHus IEpBOHAYAIbHBIC
MPEJCTABICHUS] O XUMHUYECKOM CBSI3M, KJIacCU(PUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHUS, O XUMHUUYECKOM
peaKuuu.

[Ton HOBBIM yTriOM 3peHUs B mOpeaMeTe «XUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCAd HM3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOpPETUYECKUI Marepual U (PAKTOJOTHUECKHE CBEIACHUS O BEIIeCTBaX U
XUMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0I1as u HeopraHudeckas
XUMUS» OOYyYaloIMUMCs TPEAOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOO0JIOTMYECKUX MO3UITUH,
rIy0Xe TMOHATh HCTOPUYECKOE H3MEHEHHE (PYHKIMM 3TOro 3akoHa — OT
o0o0maroiien 10 0ObSICHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHui 0 BAXKHEHIINX BEIIECTBAX, UX COCTABE, CTPOEHUH,
CBOMCTBaX M MPUMEHEHHUH, a TAKXKE€ O XUMHYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpPOTEKaHus nomnoiHserca B kKypcax 10 m 11 ximaccos
AJIEMEHTAMH COJACPKaHUS, UMEIOUIUMU KYJIbTYPOJOTHUUECKUNA W TPUKIATHON
XapakTep. OJTH 3HAaHUs CIIOCOOCTBYIOT IOHHMAaHHIO B3aUMOCBSI3H XUMHH C
IPYTMMH HayKaMU, PacKpbIBAIOT €€ poJib B MO3HABATEIbHOU UM MPAKTHUYECKOMN
NEATeNTbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUSI K MPOIECCY
TBOPYECTBA B 00JaCTU TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOJieMax, CBSI3aHHBIX C XMUMUEH, KPUTUYECKH OCMBICIUBATh UH(POPMAIUIO U
NPUMEHSTh €€ [JIsl TOMOJHEHUS 3HAHWUM, PEeIIeHUs] WHTEJUIEKTyaJbHbIX U
AKCIEPUMEHTANIbHBIX HUCCIEOBAaTEIbCKUX 3ajad. B 1emoM copaep:kaHue
y4eOHOro mpeamera «XUMHUs» JTaHHOTO YPOBHS M3YUYEHHsS OPUEHTUPOBAHO Ha
dbopmupoBaHue y 00y4arOMUXCd MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMAaHUS
dunocodckux uaeh, TaKUX Kak: MaTepUaIbHOE €JUHCTBO HEOPTaHUYECKOTO U
OpraHUYecKOro Mupa, OOYCJIOBJIEHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM H
CTPOCHHEM, IO3HABAEMOCTb MPHUPOJHBIX SIBICHUM MYTEM DSKCIIEPUMEHTA M
pelieHrss TPOTHUBOPEUM MEXIy HOBBIMH (DakTaMH U TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIU XUMHUHU B PEIICHUH YKOJIOTUYECKUX MPOOIeM,



a Takxe mpoOsjeM COEpeKeHHUs] PHEPreTUUECKUX PECYpPCOB, ChIPbS, CO3JaHUS
HOBBIX TEXHOJIOTUI U MaTEepUaJOB.

B nnane pemenus 3amady  BOCHHUTAaHUSA, Pa3BUTUS U COLMANU3AIUU
oOyyYaromuxcsl MPUHATHIE TPOrPaMMON MO XMMHH MOJXOJbI K OINpPEIEICHUIO
COJIEp’KaHMsI W TMOCTPOEHUS MpeaMeTa NpeAycMaTpuBalOT (HOPMUpPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JCHCTBHUI, HMEIMMX 0a30BO€ 3HAYCHUE IS
pPa3IMUHBIX BUJOB JESITEIBHOCTU: PEIICHHUS NpoOJeM, MOWCKa, aHajdu3a u
00paboTkn  uWHGOpPMAIUK, HEOOXOAUMBIX JUII IPUOOPETEHHS  OMBITa
MPAKTUYECKOM M HCCIEN0BATENbCKON IEATeNIbHOCTH, 3aHUMAIONIEH BaKHOE
MECTO B IMO3HAHUU XUMHUH.

B mnpakTuke mpemnonaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M Ha YPOBHE cCpeaHero oO0umero oo0pa3oBaHus, MOpH
OTPENECNICHUH COAECPKATEIbHON XapaKTepUCTUKU IIeJiel H3ydeHHs TMpeaMeTa
HalpaBJICHUEM TEPBOCTEIIEHHOM 3HAYUMOCTH TPAAUIMOHHO MPHU3HAETCS
dbopMupOBaHHE OCHOB XHMHYECKOW HAyKH Kak OO0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUSI, MPAKTUYECKON JESATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METONMYECKONM TOYKH 3PEHUS TAKON
MOAXOJ K OMNpENeICHUI0 IeJell W3ydeHus TMpeaMeTa SIBISETCS BIIOJIHE
OMpaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMs TJIaBHBIMU IEISIMUA U3Y4YEHUS IpeaMeTa
«Xumust» Ha 0a30BoM ypoBHe (10 —11 ki1.) siBHIAIOTCA:

e (QopMHUpOBaHUE CHUCTEMbl XHUMHYECKUX 3HAHUW Kak BakKHeHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JIexKaT KIOUYEBbIE MOHATHUS, QyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHUE S3bIKa HAYKH, YCBOCHUE M TTOHMMAHUE CYIIHOCTU JIOCTYIHBIX
000011IeHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPHUEH
WX Pa3BUTHS U CTAHOBIICHHUS;

e (QopMupOBaHHME U pa3BUTUE TMPEACTABICHUNA O HAYYHBIX METOJAX
MO3HAHUSI BEMIECTB M XHUMHUYECKUX PEAKIUM, HEOOXOAUMBIX JIs
MPHOOPETEHIS yMEHHiT OPHEHTUPOBATBCS B MUPE BEIICCTB M XUMHYCCKHX
SBJICHUM, UMEIOIIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCEIHEBHOM
KU3HU;

e Ppa3BUTHE YMEHUM U CIIOCOOOB JEATENHHOCTH, CBA3aHHBIX C HAOII0ICHUEM
U OOBSICHEHHEM XHWMHYECKOIO SKCIEPUMEHTA, COOJIIOJEHUEM TMpPaBUII
0e301macHOro oOpalleHus ¢ BEIeCTBAMH.

Hapsny ¢ atum, cogepkatenbHast XapaKTEpUCTUKA IIeJIe U 3a/1a4 U3y4eHUs
npeaMera B OporpaMMe IO XUMHHM YTOYHEHAa M CKOPPEKTHpOBaHAa B
COOTBETCTBHUM C HOBBIMH NPHOPUTETAMU B CHUCTEME CPEIHEro OOIIero
oOpazoBanus. CerojHs B MpenojaBaHUM XUMHUU B OOJIBIICH CTENEHU OTIAETCA
NPEANOYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEpXKaHus  OOydeHwus,
OPUEHTHUPOBAaHHOM Ha TMOArOTOBKY BBIMYCKHUKAa 0O0HI€00pa3oBaTeIbHON
OpraHu3alMy, BJAJACIONIEr0 HE Ha0OpoM 3HaHUM, a (QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUH
Y IPUMEHEHUS UX B PEaIbHOM KU3HU JJIS PELICHUs IPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM mpu u3ydeHUU mpeamera «XuMHUs» JTOMUHHUPYIOIIEe
3HaYeHUE MPUOOPETAIOT TAKKE IIEJIH U 3a]1auH, KaK:

azanTanus 00y4yarIuxcs K yCJIOBUSM TMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMuUpOBaHUE  UHTEIJIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTHU, TOTOBOM K
caM000pa30BaHuUIo, COTPYJHUYECTBY,  CaMOCTOSATEIbHOMY  MPUHSTHUIO
IPAMOTHBIX PEIICHUN B KOHKPETHBIX >KHU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX MPUMEHEHUEM,;



dbopmupoBaHue y OOydYalOIUXCAd KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIETEHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE MJISI PA3IUYHBIX BUIOB
NeATEeNbHOCTU: PElIeHUs MpooIieM, MorcKa, aHanu3a u o0padoTKu HHPOpMAITUH,
HEOOXOJIUMBIX [JIsi MPUOOPETEHHUS OMbITa JAESITEIHLHOCTH, KOTOpas 3aHUMAET
BAXHOE€ MECTO B TO3HAHMM XHMHHU, a TakXKe [JIs OIEHKU C TO3UIIHMA
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKUX
MPOIIECCOB HAa OPTaHU3M YeJI0OBEKa U IPUPOJIHYIO CPEY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CrocOOHOCTEM OOydYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATH
HOBbIE 3HAHUS [0 XUMHUHM B COOTBETCTBHM C >KMU3HEHHBIMU MOTPEOHOCTSIMHU,
UCIIOJB30BaTh COBPEMEHHBbIE HWH(POPMAIMOHHBIE TEXHOJOTHHU Jii IOWCKA U
aHaiau3za y4yeOHOM ¥ HAYYHO-NOMYJSIPHOW HHQOpPMAIIUU XUMHUYECKOTO
COJICpKaHMUS;

dbopmMupoBaHUEe U pa3BUTUE Y OOYy4YarOUIMXCA AacCCOI[MAaTUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOAUMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUU U
MPOBEJICHUN XUMHYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAaHUE y OOydalmuxcs yOeKIAEHHOCTH B T'yMaHHUCTHYECKOU
HaIpaBJIICHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOIeM
palMOHAILHOTO MPUPOJIONOJIH30BAHUS, TOMIOTHEHUS YHEPTETUUECKUX PECYPCOB
Y COXpaHEHHUsI IPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEPEIKHOTO
OTHOILIEHHS] K MPHUPOJIE U CBOEMY 3JI0POBBIO, & TaKKe MPUOOPETEHHUs OMbITa
WCITOJIB30BAHUS TIOJYYCHHBIX 3HAHUU U1l MPUHATHS TPAMOTHBIX DPEIICHUN B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJIICHHUSIMHU.

B yueOHOM miane cpeaHero oOmiero oOpa3oBaHUs MNPEAMET «XUMHUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB mpeamMeTHON obnactu «EctecTBeHHO-
HAyYHBIE TIPEIMETHD.

OO0miee 4yuciaO0 4YacoB, OTBEAEHHBIX ISl U3YUYEHUs] XUMUU, Ha 0a30BOM
YpOBHE cpeaHero oduero oopazoBanusi, coctapiset 68 yacon: B 10 kinacce — 34
yaca (1 gac B Hezento), B 11 kimacce — 34 gaca (1 yac B Henento).



COAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMer opraHuyeckoi XUMHUU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B IMOJYYECHHH HOBBIX BEILIECTB U MaTepHUaioB. Teopusi CTPOCHUSI OPTaHUYECKUX
coenunenud A. M. byrtnepoBa, €€ OCHOBHbIE NONOXEHUS. CTPYKTypHBIE
(dbopmyIibl OprannuecKux BeecTs. ['omonorus, nzomepusi. XuMuueckas CBsI3b B
OpraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue 0 KJIacCU(UKALIUU OpPraHUYECKUX  BEIECTB.
HomMmenknaTypa opraHnyecKkux COeIMHEHUN (CUCTEMaTUYecKasi) U TPUBUATIbHBIE
Ha3BaHMS BKHEUIIINX MPEJCTABUTENEH KJIACCOB OPTraHMYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOAbl M3Y4YEHUS BELIECTB U HUX MPEBPAIICHUI:
O3HAKOMJIEHHE C Oo0pasllaMu OpraHMYECKHX BEIIECTB M MaTepuajiaMu Ha HX
OCHOBE, MOJEIUPOBAHUE MOJEKYJ OpPTraHMYECKUX BEIIECTB, HAOIIOJCHUE H
OMHUCAHWE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX
BEILIECTB IIPU HarpeBaHuu (IJaBlieHHE, O0yTIIMBaHUE U TOPEHHUE).

YrieBogopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psiA. MeTaH U 3TaH —
MPOCTEHIINE MPENICTABUTENN AIKAHOB: (PU3MUECKHME M XMMHYECKHUE CBOWCTBA
(peakuuu 3aMEIleHUs] U TOPEHHMs), HaXOXKJIEHUE B NPUPOJE, MOITYyUYECHHUE HU
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHM psifl. DTUIIEH U MPOIUJICH —
MPOCTEHIINE MPENICTABUTENN AJIKEHOB: (PU3MUECKHME UM XUMHUYECKHUE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUIApATallMUd, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: 0OyragueH-1,3 u metuiOyranuen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOMCTBA (peakiius noiumepu3sannn). [logydyeHre CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKUU Ppsi.
AnEeTWsIeH — TMpOCTEUIIMKA MPEACTABUTENIb aJKMHOB: COCTaB, CTPOCHUE,
¢duznyeckue W XMMHYECKHE  CBOMCTBA  (peakuuu  THUAPUPOBAHUS,
rajioreHUupOBaHMUs, THIpATALIUK, TOPEHUS ), TOJIyYEHUE U IPUMEHEHUE.

Apenbl. ben3on: cocraB, cTpoeHue, GU3NYECKHEe U XUMUYECKHUE CBOICTBA
(peaxkuuu raJOreHUpPOBAHUS U HUTPOBAHMS ), TOTYUYECHHUE U TPUMEHEHUe. 10ayon:
cocmas, cmpoenue, @Qusuveckue U XUMUeckue ceoucmea  (peakyuu
2aN02eHUPOBAHUSl U HUMPOBAHUsL), NoyueHue u npumenerue. TOKCUUHOCTH
apeHoB. ['eHeTHYecKasi CBS3b MEXKIY YIJIEBOJAOPOJAMHU, MPUHAIICKAIUMUA K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKHU YIIEBOAOPOAOB. lIpHUpOIHBIN ra3 U IOMyTHBIE
HedTsHble Ta3bl. HedTh 1 €€ npoucxoxaenue. CrnocoObl nepepadboTku HeTH:
MEepPEroHKa, KPEKUHT (TEPMUYECKHH, KaTanuTudeckuil), muponus. [IpoaykTel
nepepadoTku He(PTH, UX MPUMEHEHUE B TPOMBIILIEHHOCTH U B ObITY. KaMeHHBbIH
YIoJib U MPOAYKTHI €T0 MepepadoTKU.

DKCIepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BELIECTB U HUX MPEBPAILICHUI:
O3HaKOMJIEHHE C OoOpa3laMu IIacTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIIUU
«Hedb1tp» u  «Yroib», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB H



rajJjioreHONpPOU3BOJIHBIX, MPOBEJICHUE MNPAKTUYECKOW palbOThl: MOTy4YEHHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérneie 3anaun.

Briuncnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEILIECTBA WIIM MPOYyKTa PEAKIIUU IO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kanue oprannyeckue coeMHeHUs

[IpenenbHble ONHOATOMHBIE CIUPTBI. METAHON © 3TAHOJ: CTPOECHHE,
¢du3nyeckre M XHMMHYECKHUE CBOMCTBA (pEeaklUMH C aKTUBHBIMH METaJllIaMH,
rajioreHoBOJIOPOJIaMH, TOPEHHE), MpUMEHEeHUe. BoIopolHbIe CBSI3U MEXIY
MoOJIEKyJaMU CUPTOB. [[elicTBUE MeTaHOJa U ATAaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoOroaToMHbl€ CHOUPTHL. OTUJIEHIJIMKOIbL W TJUIEPUH: CTPOEHUE,
¢uznyeckre W XUMHUYECKHE CBOMCTBa (B3aUMOJIEUCTBUE CO MIEIOYHBIMU
MeTaJlJlaMU, KaUYEeCTBEHHAsl Peakiusi Ha MHOTOATOMHbIEe ciUpThl). JlelicTBre Ha
opraHusM 4enoBeka. [I[puMeHenre riunepruHa u STUICHTIUKOIIS.

@deHo: CTPOCHHE MOJICKYJbl, (PU3MUECKHEe U XHUMHYECKHUE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anbnerunibl U kemowusl. DopMmanpiaeruj, areTadbIAeTHa: CTPOCHHUE,
(du3nYecKre U XUMHUYECKUE CBOMCTBA (PeaKIMu OKUCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUN), TIOJIyYEeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeeiabHble KapOOHOBBIE KHUCIOTH. MypaBbuHAs U
YKCYCHasi KUCJIOTBI: CTpOeHUE, (U3NYeCKre 1 XUMUUYECKUE CBOMCTBA (CBOMCTRA,
oO11ue AJis Kjiacca KUCJIOT, peakius dTepuUuKalum ), NoJIy4eHue U IpuMeHEHHE.
CreapuHOBasi U OJEMHOBASI KUCIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIU BBICIINX KapOOHOBBIX KUCIOT, UX MOIOIIEE JEHCTBHE.

Cnoxubple 3Qupbl Kak TPOU3BOJHBIE KAapOOHOBBIX KHCIOT. ['uiaponu3
cnoxubix 3dupoB. Kupwel. T'uaponus xkupoB. I[IpumeHeHune Kupos.
buonorunueckas poap KUpPOB.

VYrneBoawl: coctaB, KiaccupuKanus yrjieBoAoB (MOHO-, 1U- U
nonucaxapuabl). [roko3a — mOpocTredmmii MoHOcaxapua: OCOOCHHOCTH
CTPOCHUSI MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJIEUCTBUE C
rugpokcuaom Meau(ll), okucmenne aMMuadHbBIM pacTBOpPOM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHUE TIIOKO3bl), HAXOXKJIECHUE B MPUPOJIE, TPUMEHEHHE,
ouosiornueckas poib. @otocunTe3. GpyKTO3a Kak U30Mep TIIHOKO3BI.

Kpaxman u nenmtoioza Kkak mpupoiHbie nonumepsl. CTpoeHue Kpaxmana u
1neuTon03bl.  PU3nMyeckrue W XUMHYECKHE CBOMCTBa Kpaxmasia (TUIpOJIH3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIIepUMEHTAIbHBIE METOAbl M3Y4YEHUS BEIIECTB U HUX MPEBPAIICHUI:
MpOBEJICHNE, HAOIIOJIEHUE U ONHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIUPTOB (OKUCIEHUE dTaHOJa
okcusioM meau(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TIUIEPUHA C
ruapokcugom Mmenu(Il)), ampaerugoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l) m rumpoxcumom menu(ll), B3aumomelicTBue Kpaxmamna C
MOJOM), TIPOBEJEHUE MPAKTHUYECKOM pabOThI: CBONCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnrpie 3anaun.

Briuncnenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA UCXOIHOTO BEIIECTBA WIIM MPOYyKTa PEAKIIUU IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A30Tco/iepKalliie OpraHu4ecKre COeIMHEHUSI.




AMUHOKHCIIOTBI ~ Kak  aM(OTEepHbIE  OPraHWYECKHE  COCIUHCHMUS.
du3nyecKre U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha NMpUMEpPE TIWIIMHA).
buonorudeckoe 3HaueHME aMMHOKHUCIIOT. [lenTuabl.

benku kak mpupoaHBIE BBICOKOMOJEKYIISIpHBIE coequHeHus. [lepBuunas,
BTOPUYHAs U TPETHUYHAS CTPYKTypa OenkoB. XUMHUUECKHE CBOMCTBA OEIKOB:
TUAPOIIU3, IEHATypallusl, KAYECTBEHHBIE PEAKIIUH Ha OEIKH.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHUS] BEUIECTB W MX MPEBPAIICHUI:
HaOJII0JIEHHEe M OMHCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: JE€HATypalus OelKOB
MIpY HarpeBaHMH, IIBETHBIC PEAKITUU OCIIKOB.

BoicokomoJieKyIsIpHBbIE COCTUHEHMSI

OCHOBHBIE NOHATHS XUMHUHU BEICOKOMOJIEKYJISIPHBIX CO€IMHEHHI: MOHOMED,
MOJUMEpP, CTPYKTYPHOE  3BEHO, CTE€NEHb NOJUMEpU3aLMNHU, CPEIHSs
MOJIeKyJsipHag Macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COCIMHECHUH — MOJIMMEPU3aIUs U MOJUKOHICHCAIIHS.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHUS] BEUIECTB W MX MPEBPALICHUI:
O3HAaKOMJIEHME ¢ oO0pa3llaMu MPUPOJAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJ1IaCTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuszanusa MexnpeaMEeTHBIX CBA3EU IPU U3YYEHUHU OPTaHUYECKON XUMUU
B 10 k1acce oCymIECTBISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX MOHSTHI, TAK U MOHATUM, ABISIOIIUXCA CUCTEMHBIMU JIJI1 OTAEIBHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUYHbIE TOHSTUS: SIBJIEHUE, Hay4HbIM (QakT,
TUIIOTe3a, 3aKOH, TEOpHs, aHaIW3, CHMHTE3, KJacCHU(DHUKAIUA, MEPHOJANIHOCTb,
HaOJII0IeHUE, M3MEPEHUE, IKCIIEPUMEHT, MOJICITMPOBAHHUE.

®dusuka: Marepus, OSHEprus, macca, arToMm, JJEKTPOH, MOJIEKya,
ASHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHUE
BeIIeCTBa, (GU3NUYECKUE BETUUYNHBI U €MHUIIBI UX U3MEPECHUS.

buonorus: kinerka, opranusm, ouocdepa, oOMeH BEUIECTB B OpraHHU3ME,
(dboTocuHTE3, OMOJIOTUYECKH AKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, YKUPHI,
(dhepMeHThI).

I'eorpadus: mMuHEpanbl, TOpHBIE TMOPOALI, IOJE3HBIE HCKOIAEMBbIE,
TOILTABO, PECYPCHI.

TexHonorus: mNUILIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO ITUTAHHS,
MOIOIIME CPEACTBA, JEKAPCTBEHHBICE U KOCMETUUYECKHUE MPENnapaThl, MaTEPHUAIBI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHNYECKAS XUMUA

Teopernvyeckue 0CHOBbI XUMHHU

XUMHUYECKH 3ieMeHT. AToM. Sapo aroma, H30TONBI. DJNEKTPOHHAs
000J04Ka. DHEPreTuuecKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeeeHNs JIEKTPOHOB MO0 OPOUTAJISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs AaTOMOB.

[lepunognueckuii  3akoH u llepuommnyeckass cucTeMa XUMHYECKUX
snemeHntoB JI. WM. MenneneeBa. CBsi3b IEPUOAUYECKOTO 3aKOHA H
[lepnognueckor cucremMbl xumudeckux s3nemeHToB J[. WM. MenpneneeBa c
COBPEMEHHOU TEOPUEH CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB



XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB IO
rpynnaM 1 nepuojamM. 3Ha4eHue MePHOINIYECKOr0 3aKOHA B PA3BUTHHU HAYKH.

CtpoeHue BemecTBa. XHUMHYECKas CBA3b. BHABI XUMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIPHAS U TOJISIpHAsi, HOHHAs, METa/IndecKas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJIEHTHONM XHUMHYECKOM CBA3M (OOMEHHBIM © JOHOPHO-
akIenTopHeiid). BomopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa MONEKYJSIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. MBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTe 0 nUCNEpPCHBIX cHUCTEMaX. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BEIIECTBA B paACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Howmenxkiatypa
HEOPraHMYECKHX BEIIECTB. ['€HEeTHUYecKas CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas peakuus. Kiaccudpukanus XUMHUUYECKUX peakiuid B
HEOPraHMYECKOW M OPraHMYeCKOW XMMHUHU. 3aKOH COXPAaHEHHSI MACCHI BEILECTB,
3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3audHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMH4YEeCKOe paBHOBecue. DakTopbl, BIUAKOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

OnekTponutuueckas aucconuanus. CUlibHbIE U cl1a0ble AJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEILECTB: KUCIIAsl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHUS] BEUIECTB W MX MPEBPAICHUI:
neMoHcTparus Tabnur «Ileproandeckas cucreMa XMMAYeCKUX deMeHToB /1. M.
MeHnneneeBay, U3ydeHUE MOJENECH KPUCTAIUIMYECKUX PEHIETOK, HAOIIOICHUE U
OMHUCAaHWE JEMOHCTPAIMOHHBIX U JIA0OPAaTOPHBIX OMNBITOB (pa3jiOKEHHE
MEPOKCUJa BOAOPOJA B NPUCYTCTBUHU KaTaau3aTopa, OMPEICICHHUE CpEebl
pacTBOPOB BEIIECTB € IOMOIIBK) YHUBEPCAJIBHOTO WHIAWKATOPA, pPEaKIuu
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUYECKON paboThl «BiusHue pa3iudHbIX
(hakTOPOB HA CKOPOCTh XUMUYECKON PEAKITUNY.

Pacuérnrpie 3anaun.

Pacu€Ttel 1O ypaBHEHMAM XUMHYECKUX pEakuid, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C UCIOJIb30BAHUEM MOHATHS «MaCcCOBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xummust

Hewmeramner. Ilonmoxenne HemeramnoB B Ilepuoandeckoil cucreme
xuMmudeckux 3yemMeHToB JI. 1I. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBONCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHUCJIOpOo/a, cephl, hochopa u yriepona).

XUMHUUYECKHE CBOMCTBA BaXKHEHUIIIMX HEMETAJIOB (FaJOT€HOB, CEPhI, a30Ta,
dochopa, yrieponga U KpeMHHUSI) M UX  COEIUHEHUN  (OKCHUJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpyuMeHeHne BaXXHENUIIINX HEMETAJJIOB U UX COCIUHEHUI.

Merasmebl. [Tonoxenne metannos B [lepuoandeckon cucteme XUMUYECKUX
sanemenToB JI. 1. MenaeneeBa. OcOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaioB. Oomue hu3ndeckre CBOMCTBA MeTaloB. CIjIaBbl METAJIIOB.
DIIEKTPOXUMHYECKUI Pl HAPSIKEHUN METAILIIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEUININX METANIJIOB (HATPUU, KaUM, KaJIbIUH,
MarHui, aJlOMAHHUHN, IIUHK, XPOM, KE€JI€30, MEIb) U UX COSTUHEHUM.



OO6mue cnocoObl moaydyeHus: MmetauioB. [I[puMeHeHrne MeTanioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHUS] BEUIECTB W MX MPEBPALICHUI:
M3YyUYeHHE KOJUIEKIUU «MeTallibl ¥ CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJMIOJCHUE U ONHUCAHUE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aUMOJIEUCTBUE THAPOKCHUAA aIFOMUHUSI C PaCTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIIOB).

Pacuérnrpie 3anaun.

Pacuétel Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIK 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMH, €CIU
OJIHO U3 BEUIECTB UMEET MIPUMECH.

XUMHUA U KU3Hb

Ponp xuMuu B 00ecreueHn SKOJIOTUUECKOM, YHEPTEeTUYECKON 1 TUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeIULIMHBL. [[OHSATHE O HayYHBIX METOAaX MO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHLIUNAX MPOMBIIIIEHHOTO
MOJY4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPHANOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE MAaTE€pHUANIbl, KPACKH, CTEKJIO, KEepaMmuKa,
MaTepHuaibl IS SIEKTPOHUKH, HAHOMATEpHaJbl, OPrTaHUYECKUE U MUHEPAIbHBIE
yaoOpeHus.

XuUMHS U 3J0pPOBbE YEJIOBEKA: MPaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, mpaBujia OE30MaCHOrO0 HCMOJb30BAaHUS MPEMapaToB OBITOBOM
XUMHU B IOBCETHEBHOW KU3HU.

MexrpeaMeTHbIE CBA3H.

Peanuzanust MeXNpeAMETHBIX CBsi3eéM MNpu U3ydYeHUH OOlmed u
HEOpPraHM4eCKO XuMHHM B 11 Kmacce ocymecTBiasieTcs: 4uepe3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK U TOHSITUH, SBISIOMIUXCS
CHUCTEMHBIMU JJISI OTAEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MMOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHalIW3, CHUHTE3, KiaccUPUKaIUs, NEPUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

du3uKa: MaTepusi, SHEPrus, Macca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOMN, PaJUOAKTUBHOCTb, MOJIEKYJd, SHEPTreTUYECKUN YPOBEHb, BEILECTBO,
Teno, 00bEM, arperaTHOe€ COCTOSHHE BEIECTBa, (PU3NUECKHE BEIUYUHBI U
€IMHHIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHum3M, DO3KOcCHCTeMa, Omocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasibl, TOpPHBIE TMOPOJABI, IMOJE3HbIE MCKOIMAEeMbIE,
TOILTABO, PECYPCHI.

TexHomorus: XUMHUYCCKasAa IIPOMBIIIJICHHOCTD, MCTAJIyprusi,
IIPONU3BOJACTBO CTPOUTCIIBHBIX MaTCpUaIOB, CEJIbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, nuimeBas IMPOMBIINIJICHHOCTD, (l)apMaHeBTI/I‘IeCKaH
IMPOMBINIJIICHHOCTh, IIPOU3BOJACTBO KOCMCTHUYCCKHUX IIPCIIapaTOB, IMIPOU3BOACTBO
KOHCTPYKIMOHHBIX MaTcpuaios, QJICKTPOHHAA IIPOMBINIIICHHOCTD,
HAHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
oOy4arolmMuMHUCs MPOTpaMM CpeIHero oO0iiero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOM Jyist
pa3pabOTKH IJIAaHUPYEMBIX Pe3yJIbTATOB OCBOEHHUS IIPOTrpaMM CPEIHETO 00IIEeTro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-AESTEILHOCTHBIM IMOJXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMeTa « XUMUs» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHUs BbIJIETIEHBI CIEAYIONINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIMMUCSA POCCUMCKON TpaXAaHCKOW UIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPECIICHUIO;

HaJM4Yue MOTUBAIUU K 00y4ECHHUIO;

[[eJICHANPABJICHHOE pa3BUTHE BHYTPEHHUX YOEKJIEHUM JHUYHOCTH Ha
OCHOBE KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX Tpaauluidi 0a30BOMl HayKu
XUMUWY;

FOTOBHOCTh U CHOCOOHOCTh OOYYarolUXCsS PYKOBOJCTBOBATHCS B CBOEH
NEeATeNbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIIUMU LIETOCTHOMN
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4yue TMPABOCO3HAHUSI HKOJOTHMUECKON KYJIbTYphl U CHOCOOHOCTHU
CTaBUTH 1IEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MpeIMeTa « XUMUS» JTOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHON JAESTEIBHOCTH B COOTBETCTBHUHU C
r'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJleallaMi POCCUMCKOTO rpa)KaaHCKOro o0IecTBa, MIPUHSATHIMU B
oOlllecTBE HOpPMaMU U MpaBUJIaMU TOBEJEHUS, CIOCOOCTBYIOIIUMHU MPOIIeccam
CaMOIIO3HAHUS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JInyHOCTHBIE pPE3YyJbTAThl OCBOCHHUS MpeaMeTa «XHUMHS» OTpaxkaroT
c(hOpMUPOBAHHOCTh OMBITA MO3HABATEILHOM M MPAKTHUECKON EATEIIbHOCTH
oOyyJaromuxcsl Mo peaau3aluu MPUHITHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE
B YaCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUSA

OCO3HaHUSI  OOyYalOIMMHUCS CBOMX  KOHCTUTYIMOHHBIX TIpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABICHUS] O COIMAIbHBIX HOpPMAaxX M MpaBUIAX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENIbHOCTH MpPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHbIX U TO3HABATEIbHBIX 3a/1a4, BBITTOJIHEHUN
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHAJIU3€ PA3TUYHBIX BUJIOB YUEOHOU JAE€STEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY U HAydYHOMY HacCJIEIUIO
OTCYECTBCHHON XHMMUH;

YBOKEHUS K IMPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUECKOTO
MPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT
JUIUTENBHBIX HAOJIIOJIEHHUH, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;
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MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYUYEHHH U MOCIEAYIOIIEM
aHanmu3e  HWHDOPMAIMU O  TMEPEAOBBIX  JOCTHIKCHHUSAX  COBPEMEHHOM
OTCYECTBCHHON XHMMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH  OLIEHMBATh CHUTYyalluM, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSACHh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIUA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE ITOCICACTBHUU ATHUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl 1IEHHOCTEW 370poBOro M 0Oe30macHoro olpasza JKH3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJroieHusT MpaBwil 0€30MacHOro OOpalleHusi ¢ BEIIECTBaMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTU MPABUJI HHAMBUAYAIBHOTO M KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOKAIOIINX 3JOPOBBIO U AKU3HU JIOJIEH;

OCO3HAHUSI TMOCIECTBUI 1 HEMPUSITUSL BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOM U JPYrux BHIAX
NeATEIbHOCTH,

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE B PEIICHUU MNPAKTUYECKUX 3ajad
COITMAJIbHOM HAMPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHUI0 TPoQecCrii pa3InyHoOro pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TpyJa U pe3ysibTaTaM TPYI0BOU NeATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaJbHOM TPaeKTOPUU
oOpazoBaHnus, Oyayiied npodeccun U peanusaliu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB
U OTpeOHOCTEH 001ecTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU I1€J1€CO00PA3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOYHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MMOHUMaHMS TJI00aTLHOTO0 XapaKTepa SKOJIOTHYECKHX IMPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MPHUPOJTHON M COIMAIBHOM CPEIbI;

OCO3HAHUSA HEOOXOJMMOCTH WCIIOJIB30BAHUS JOCTWKCHUM XUMHUM IS
pelIeHsT BOIIPOCOB PaIlMOHAIBHOTO MPHUPOIONIOIb30BaAHUS,

aKTUBHOT'O HENpUSITUS JEUCTBUM, NPUHOCSAIIUX Bpel OKpYKarouen
MPUPOIHON Cpesie, YMEHHUS TPOTHO3UPOBATh HEOIArOMPUSATHBIEC YKOJIOTUYECKUE
MOCIIEICTBUS MPEANTPUHUMAECMBIX JTEUCTBUM U MIPEOTBpAIIaTh UX;

HaJIM4YMS  Pa3BUTOTO  DKOJOTUYECKOTO  MBIIUICHUS, OSKOJOTHYECKOH
KYJIbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHON M COIMATIBLHON
MpPaKTUKE, CHOCOOHOCTHM W YMEHHUS aKTUBHO MPOTUBOCTOSTH HACOJIOTHHU
xemohoouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;
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MOHMMAHUSl CHEeUU(PUKH XUMHHM KaK HAayKd, OCO3HaHUA €€ poJd B
dbopMUpOBAHUM PALIMOHATIBHOTO HAYYHOT'O MBIIUJIEHUS, CO3/IaHUM IIEJIOCTHOTO
MpeCTaBIeHUs 00 OKPYXKaIoIIeM MUPE KaK O €IMHCTBE IPUPO/JIbI U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W peleHuH MpoOJieM COXpPaHEHHS
MIPUPOJHOTO PABHOBECHSI;

yOekAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOM
UMBWIM3ALMKU: B €€ T'yMaHUCTHUYECKONW HANpPaBIEHHOCTH U BaXXHOU pOJU B
CO3JJaHUM HOBOM 0a3bl MaTepUAIbHOW KYJNbTYpPbI, PEIICHUU TIJI00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPhEBOM, IHEPTETUUECKOMH,
MUIIEBOM M  DKOJIOTMYECKOW OE€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecrieueHn yCI0BUN YCIEIIHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJIOr0 4YiIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BATh
MoJTydyaeMble 3HAHUS JIJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa
U TPOUCXOJAIMX B HEM U3MEHEHUM, yMEHHUs JieaTb OOOCHOBaHHBIE
3aKJIIOUYECHHS HA OCHOBE HAY4YHBIX (DaKTOB M HMEIOLIUXCS JTAHHBIX C LEJbIO
MOJTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS s
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO U UCCIIE0BATEIbCKON JIESITEIbHOCTH;

FOTOBHOCTM U CIHOCOOHOCTHM K HENPEpPhIBHOMY OOpa3OBaHUI0 U
caM0oOOpa30BaHNIO, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUU MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TPY/ia B pa3IMUHbIX cepax mpodeccuoHanbHON
NEATENBbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUS yUeOHOTO MpeaMeTa « XuMHUs» Ha
YPOBHE CpPEAHEr0 00IIeT0 00pa30BaHUsI BKIIOYAIOT:

3HaUMMBble 9 (QOpPMHpPOBAHUST  MHUPOBO33PEHUS  OOydarolmuXxcs
MEXIUCIATITMHAPHBIC (MeXTpeIMETHBIC) oOl11leHayYHbIE TTOHSATHS,
OTpaXKarolue IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHelUu(UKYy METOIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrusi, SBJCHUE, MPOIECC, CUCTEMAa, HAYYHbIH (PaKT, MPUHIMUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOoBaHUE, HAOIIOJEHHUE, H3MEpPCHHE,
AKCHEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4ueOHbIC TEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHbIE), oOecrneunBaromue (QopMupoBaHue
(YyHKIIMOHATBHON TPAaMOTHOCTU U COLIUAIBHOM KOMIIETEHIIMHY O0YyYarolIuXCs;

CIIOCOOHOCTH oOyyarommxcst HCTIO0JIb30BaTh OCBOCHHBIE
MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAIbHBIE YUEOHBIE
JNEUCTBUS B IO3HABATEIbHOW U COMAIBHOMN MTPAKTHUKE.

MeranpenMeTHbie pe3ybTaThl OTPAXKAIOT OBIAJEHUE YHHBEPCAIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJIATHUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
NefiCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITETbHO  (OPMYJIMPOBATH M AKTyaJIM3UpPOBAThH  MpoOJieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;
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ONpEeNeNATh ILeNIU JEATeNbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHh PE3YJIbTaThl JEATEIIBHOCTH C TOCTAaBICHHBIMU
LETISIMU;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIE MPU3HAKY MOHSATUN U yCTaHABIMUBATh UX B3aUMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIONIUE MOHATHS 1J1sI OOBACHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUI;

BBIOMpATh OCHOBAaHUS M KpUTEpUM ISl KiIacCU(UKAIUU BEUIECTB U
XUMHUYECKHUX PEaKIUii;

YCTaHABJIMBATh MPUUYUHHO-CICICTBEHHBIE CBSI3M MEXIY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

NPUMEHITh B  MPOIECCEe TMO3HAHUSA, HUCMOJIb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIENM, MPeoOpa3oBBIBAaTh  MOJCIbHBIC
MPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIEeMEHTa, XUMHUYecKasi popmyra,
ypaBHEHHE XUMUUYECKON PEaKIuu — NpH PEIICHUU YU4eOHBIX MTO3HABATEIbHbBIX U
MPAKTUYECKUX 3aJlay, NIPUMEHATh Ha3BAHHBIE MOJICIbHbBIEC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB HM3YYaE€MbIX BEHIECTB U XUMHUUYECKUX
pEaKIuid.

2) 6a3oBbIe HCCIEA0BATEIbCKIE AeCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
pEeaKUHnii;

dbopmynupoBaTh LENMM W 3aJadyd  HUCCJIEIAOBAHUS, HCIOJIb30BaTh
MOCTABJICHHBIE U CAaMOCTOSITEIBLHO CPOPMYIUPOBAHHBIE BOMPOCH B KAaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUS TUIIOTE3HI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

BJIaJICTh HAaBBIKAMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX IKCTIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOIIOIaTh 32 XOJI0M
MPOIIECCa, CAMOCTOSITEIbHO MPOTHO3UPOBATh €r0 pe3yJbTar, (OpMYyJIHpPOBATH
0000IIeHNsT U  BBIBOJABl  OTHOCUTEIBHO  JIOCTOBEPHOCTH  PE3YJIbTATOB
UCCIIEIOBAHUSI, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJICIAaHHON paboTe;

NpUOOpETaTh OMBIT YYEHUYECKOM HCCIENOBATENbCKOM M MPOEKTHOU
NEATeNbHOCTU, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHUS] MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uH(popMaumeii:

OpPUEHTUPOBATHCA B PpA3IMYHBIX HCTOYHUKAX HWHQPOpMauu (HaAy4dHO-
MOMyJIsIpHAsT JIMTEpaTypa XUMUUYECKOTO COJIEp)KaHMs, CIPABOYHBIE IMOCOOUS,
pecypcsl MaTepHeTa), ananu3upoBaTh UHGOPMAIUIO PAa3IUYHBIX BUJIOB U (hOpM
MIpEeJICTaBIICHHUS, KPUTHYECKH  OILICHUBATH e€  JIOCTOBEpPHOCTb |
HEMPOTUBOPEUUBOCTD;

(hopMyIHpPOBATH 3aMPOCH] U MPUMEHSTh Pa3IMUYHbIE METO/IbI IIPU MOUCKE U
orbope uHpOpMaIUU, HEOOXOAMMOUN JUIsi BBINOJHEHUS Y4EeOHBIX 3ajad
OIIPEIIECIIEHHOTO TUIIA;

MPpUOOPETATh OMBIT UCHOJb30BAHUS UHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh ONTUMANbHYIO (GOpMYy MpeICTaBICHUS
uH(opmaiu (cxemsl, rpaduku, AUArpaMMbl, TAOIULIBI, PUCYHKU U IPYTHUE);

UCIOJB30BaTh HAy4YHBIM $3BIK B KAaueCcTBE CpPEACTBA MpU padoTe ¢
XUMUYECKON HHpOpMaIuen: NPUMEHSITh MeXIpeaMeTHble (pusznueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJibl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;
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UCIIOJIB30BaTh M NPEOOpPa30OBBIBATh 3HAKOBO-CHMBOJMYECKUE CPEACTBA
HaIJISIHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

3a/1aBaTh BOIIPOCHI 10 CYILIECTBY OOCYK/1a€MOM TEMBI B XOJI€ JUAJIOra U/uiu
IUCKYCCUHM, BBICKa3blBaThb HJeH, (OPMYJIUPOBATH CBOM MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJI0KEHHOH 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIbHOU NE€ATEIBbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKaMHU IPHU
BBIIIOJIHEHUH XHMHMYECKOTO JKCIIEPUMEHTAa, MPAKTHUYECKOW paboThl IO
MCCJIEI0BAHHUIO CBOMCTB M3YYaeMbIX BEILIECTB, pealu3alny y4eOHOIo MPOEKTa U
(GopMyIUpPOBaTh BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHBIX MUCCIEIOBAHUNA MyTEM
COrJIacoBaHMs MO3ULUI B X0J1€ 00CY X ACHUS 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUAMMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILIECTBIIATH CBOIO IMO3HABATENIBHYIO
JeSTENbHOCTh, ONpeAessisi €€ LeNH W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEIaraéMblii aJIrOpUTM JEHUCTBUUA MPHU
BBIIIOJIHEHUH YYE€OHBIX M MCCIIEOBAaTENbCKUX 3a]ad, BBIOMpaTh Haumbosee
3¢ (eKTUBHBIN CHOCOO MX pEIIeHHs C YYETOM IMOJYYEHUS HOBBIX 3HAHMM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISATh  CaMOKOHTPOJIb ~ CBOEM  JESATENIbBHOCTHU HAa  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHSI Kypca «Opranudeckas XUMHUS»
OTpaXKaroT:

C(bopMHpOBaHHOCTL MPEACTABJICHUNA O XHUMHUYECKOU COCTaBM}omeﬁ
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MHUpPa, POJM XHMHUU B [O3HAHUU SIBICHUU
npuponbl, B (OPMUPOBAHUM MBIIUJIEHUS U KYJbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs MPAKTUYECKUX
3a/lad ¥ SKOJOTM4YeCKh OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY 3J0POBBIO U
MPUPOHOM CPELE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIJIIOYAET:
OCHOBOTOJIATralOIINE MOHITUS (XUMUYECKUI DSJIEMEHT, aToOM, JJEKTPOHHAas
o0ojouka aTroma, MOJIEKyJda, BaJEHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTD,
XUMUYECKas CBSI3b, CTPYKTYpHast popmyna (pa3BEpHyTas U COKpaliéHHas), MOJb,
MOJISIpHAsE Macca, MOJISIPHBIM OOBEM, YIVIEPOJHBIN CKeleT, (PyHKIHMOHAbHAS
rpyIna, paaukai, HW30MEpPHs, H30MEPHI, TOMOJOTUYECKUU psll, TOMOJIOTH,
YIJIEBOIOPO/IbI, KUCIOPOI M a30TCOIEpIKAIIE COSAMHEHUSI, MOHOMED, MOJTUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COCAMHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opranndeckux BeuecTB A. M. ByTnepoBa, 3akoH coxpaHeHUs
Macchl  BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN  SI3BIK  XUMUH;
MHUPOBO33PEHYECKUE 3HAHUSI, JIEKAIIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUUYECKHUX SIBJIECHUMN, ()aKTOJIOTUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUHU U 0€30MMacCHOM UCIOIb30BaHUN BaXKHEHIITUX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUMN BBISABIATH XapaKTepHbIC MPU3HAKU TOHSITUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME TOHATHUS IIPU
OMHUCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COEAMHEHUI;
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c(hOpMUPOBAHHOCTh YMEHUMN HCIOIB30BaTh XUMHUECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMysl OpraHMYECKMX BEHIECTB M YPAaBHEHUN XUMUUYECKUX pEaKIIHil,
M3TOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHUYECKUX BEIECTB ISl UILTIOCTPALIMU UX
XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIUBAThH MPUHATICAKHOCTh U3yUEHHBIX
OpraHUYECKUX BEIIECTB MO HUX COCTaBY M CTPOCHUIO K ONpeAcIEHHOMY
KJIacCy/Tpynne COoequHEeHU (yrJIeBOAOPOAbl, KUCIOPOJ U a30TCOJAEpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEAMHEHHUS), AaBaThb UM Ha3BaHUS IIO
cucremarnueckoi HoMmenkaatype (IUPAC), a Takke nIpuUBOAUTH TPUBHAIbHBIC
Ha3BaHMs OT/EJIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUICH, alleTUJIEH,
ATUJICHTJIMKOIb, TIIUIEPUH, (PeHON, (GopManbIeru, aleTalbIerul, MypaBbruHas
KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBasi KHUCIOTa, CTEapUHOBAasi KHUCIIOTA,
III0K03a, GPYKTO3a, Kpaxmai, HeJIIi0J103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPENENATh BUIbI XUMHUYECKON CBS3U B
OpraHUYECKUX COCNUHEHUSAX (OJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJOKEHUS TEOPUHU CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 1isi OOBACHEHUS 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHS; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  XapaKTepH30BaThb COCTaB, CTPOEHUE,
¢u3nyecKkre U XMMUYECKUE CBOMCTBA TUIMUYHBIX MPEACTaBUTENEH Pa3IUyHbIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H301, METAHOJ, 3TAHOJ, YTUICHTIIUKOJIb,
TIIMIEPUH, (PEHO, alleTalbJAeTH ], MypaBbUHAsl U YKCYCHasl KUCIIOTBI, TJIFOKO3a,
KpaxMall, LeJUII0JI03a,  aMUHOYKCYCHas  KHUCIOTa),  HUIIOCTPUPOBATH
F€HETUYECKYI0 CBSI3b MEXJAY HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUNA C UCTIONB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOopMUPOBAHHOCTD YMEHUSI XapaKkTepu30BaTh UCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsi (HE(Th, MNPUPOAHBIA Tra3, Yroljib), CIOCOOBI HX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB NEPepadbOTKU;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
peakIuu MO H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHMI BIJIAJIETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCMOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIECTB
U XUMUYECKUX  sBJIeHUM  (HAOMIOJeHUE, U3MEPEHHE, IKCIEPUMEHT,
MOJIETUPOBAHUE), UCII0JIb30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS JIJIs1 IPUHATHS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

chOpMUPOBAHHOCTh ~ YMEHHH  CcOOJIOAaTh  TIpaBWia  MOJIb30BaHUS
XUMUYECKON TOCy/IoM U J1TabopaTOpHBIM O0OpYJOBaHMEM, a TaKKe MpaBuia
oOpallleHusl C BeleCTBAaMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJTHEHUIO
1a00PATOPHBIX XUMUYECKUX ONBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (MpEBpaIlleHUs] OpPraHMYEeCKUX BEIIECTB IMpPU HArpeBaHUH,
MOJYYEHHE OTUJIEHA M W3YyUYEHHE €ro CBOWCTB, KAYECTBEHHBIC pPEaKIINU
OpraHUYECKUX BEIECTB, JEHATypalus OCEJIKOB IMPU HArpeBaHUU, IIBETHHIC
peakiuu OeTKOB) B COOTBETCTBUU C MpPaBUJIAMU TEXHHKH O€30MACHOCTH MpHU
oOpallleHUH C BelIeCTBaMH U JIA0OpAaTOPHBIM O0OpPYJIOBaHHEM, MPEIACTABIATH
pe3ynbTaThl XMMHUYECKOTO0 JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuuid u (¢GOpMYyJIUPOBATH BBIBOJALI HAa OCHOBE ATHUX

pE3yIbTaTOB;
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c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIU3UPOBATH XUMHUUYECKYIO
uHpOpMaINIO, MOJIYyYaeMyl0 U3 pPa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
uHpopMarnn, NHTepHET 1 APYTHX);

c(hOpMUPOBAHHOCTh ~YMEHHMH  COONIOJaTh MpaBWIa  AKOJOTHYECKU
1[e7IeCO00pa3HOTO TMOBEACHUSI B OBITY U TPYJOBOM JEATENBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbsS M OKPY KAIOIIEW NPUPOJHOM Cpeapl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSL HA KUBBIE OPraHU3MbI OMPEAECIEHHBIX OPraHUYECKUX
BellleCTB, MoOHUMas cMmbici noka3arens [1JIK, mosicHaTs Ha mpuMepax crocoObl
YMEHBIICHUS U NPEJOTBPAILCHUS HMX BPEIHOrO BO3ACHCTBUSA HA OPraHU3M
YEJI0BEKA;

JUTs1 00YYaIOIINXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HaAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHUS BELIECTB U
XUMHYECKUX SIBIICHUU;

JUISL CHENbIX W CHA0OBHASIIMX OOYyYaroIIMXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 0O0o3HaueHuit JI. bpaiins aJist 3anmucu XuMU4eCKUX

dhopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsS Kypca «OOIias ¥ HeopraHuyeckas
XUMHS» OTPAXKAIOT:

C(bopMHpOBaHHOCTL MPEACTABICHUN: O XUMHYECKOU COCTaBM}omeﬁ
€CTECTBCHHO-HAYYHON KApTHHBI MHpPa, POJM XHMHUHA B IIO3HAHHUM SIBJICHHUI
npuponbl, B (OPMUPOBAHUM MBIIUJIEHUS U KYJbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAMUMOM ISl pEHICHUs MPAKTUYECKUX
3a/1ad ¥ SKOJOTMYeCKHU OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY 3J0pPOBBIO U
MPUPOHOMN CPELE;

BIIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOTOJIATAIOIINE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aToM, u30To1, s-, p-, d-
ANEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATENBLHOCTh, CTEIEHb OKHUCICHHS, XUMHYECKas
CBsI3b (KOBaJIE€HTHAs, UOHHAs, METAJUIMYECKasl, BOJIOPOIHAS), KPUCTATUITMYECKAs
pELIETKA, TUIIBI XUMUYECKHUX PEAKLHM, PACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JHUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakinu, XUMHUUYECKOE PaBHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
AJEKTPOJUTUYECKON Aucconranuu, nepuoanueckuii 3axkon . 1. Menneneesa,
3aKOH COXPAHEHUS MACCHI BEUIECTB, 3aKOH COXPAHEHHUSI U MPEBPALLICHUS JHEPTUU
MPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUUYECKHUX SIBJICHUMN, (haKTOJIOTUYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, IMOJY4YeHMH U  0O€30MacHOM  UCIHOJb30BAaHUU  BaKHEHIIUX
HEOPTaHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOU JIESITEIHLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTepHbIC NMPU3HAKU MOHSATUH,
YCTAHABIIMBATh UX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS IIPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHUMN HCIOIB30BaTh XUMHUECKYI0 CUMBOJIUKY JJIs
coctaBieHus (OpMysa BEIIECTB W YpPaBHEHUN XUMHUUYECKUX PEaKIIUH,
cucremarnueckytro HomeHknatypy (IUPAC) wu TpuBumanbHble Ha3BaHUS
OT/IEJIbHBIX HEOPTaHWYECKUX BeIeCTB (yrapHbId ra3, yrieKuciblid ra3, aMMuakx,
rani€Hasi U3BeCTh, HETaIlIEHAs! U3BECTh, MUTHhEBAs COJla, MTUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUM OMNpEAENsITh BaJEHTHOCTh U CTENEHb
OKHCJICHUS XMMHUYECKHX AJIEMEHTOB B COCIMHEHHUSX PA3IMYHOTO COCTaBa, BHUJ

XUMUYECKON CBSI3M (KOBaJEHTHAs, MOHHAs, METaJUIMYECKasl, BOJIOPOJIHAs) B
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COCIMHEHUSX, THUMN KPUCTAIIIMYECKOM PpEIIETKH KOHKPETHOTO BEIEeCTBa
(aTomHas1, MOJIEKYJIIpHAsI, MOHHAS, METAJNTUYECKAs ), XapaKTep CPebl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hopMUPOBAHHOCTD yYMEHUM yCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMNPENEIEHHOMY KJacCy/TpyIime
coeIMHEHU (ITPOCThIE BEIIECTBA — METAJIIIBI U HEMETAILIbI, OKCUIbI, OCHOBAHUSI,
KHUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBHIBATH CMBICI NEPUOJAUUECKOTO 3aKOHA
. W. MengeneeBa U OEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OOBSCHUTEIBHYIO U TPOTHOCTHYECKYIO (PYHKLINU;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 7jeMeHTOB 1—4 mnepuonoB Ilepuomuyueckoil cucTeMbl
xumuueckux snementoB JI. U. MenneneeBa, ucnonb3ys HNOHSATUA «S-, p-, d-
ANEKTPOHHBIE  OpOUTAIW»,  «IHEPreTUUYECKHE  YPOBHU»,  OOBACHSITH
3aKOHOMEPHOCTHU U3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCIUHEHU I
1o nepuojam u rpymnmnam [lepuoauyeckoil CuCTEMbl XUMHUYECKUX 3JIEMEHTOB J1.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATh) OOIIUE
XUMUYECKUE CBONCTBA HEOPTaHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE M€HETUUECKOM CBSI3U MEXAY HEOPTraHUYECKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIUU 10
Pa3IMUHBIM MPU3HAKAM (YUCITY U COCTABY pEarupyrolux BEUIECTB, TEINIOBOMY
ety peakiuu, U3BMEHEHUIO CTETIEHEN OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTHU
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIUMN Pa3TUUHBIX
TUTIOB, TMOJHBIE M COKpAIEHHBbIE YpPAaBHEHUSI pEaKIUid HOHHOTO OOMEHa,
YUYUTBIBasA YCIOBUS, IPU KOTOPBIX 3TU PEAKIINU UAYT /10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMHU, MOATBEPKAAIOIINE
KA4eCTBEHHBIA COCTaB PAa3JIUYHBIX HEOPTaHUYECKUX BEIIECTB, PAaCMO3HABATh
ONBITHBIM ~ TYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEJCTBOM COCTaBIICHHUS 3JIEKTPOHHOTO
OaaHca 3TUX peaKInii;

c(hOpMUPOBAHHOCTh ~ YMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTHU
XUMUYECKON peakuuu OT pPa3auyHbIX (AKTOPOB; XapakTep CMEIICHHS
XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO BO3IEUCTBUS (MPUHIIUIT
Jle larenbe);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaThb XUMHUYECKHUE MPOLIECCHI,
JIeXKalue B OCHOBE MPOMBIILICHHOTO MOJTYUYEeHHS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke cPOpMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYyYHBIX MPUHIIMNAX U
AKOJIOTUYECKUX MPOoOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUUCICHHS C UCIOIb30BaHUEM
MOHSATHS «MACCOBasi J0JI BEILIECTBA B paCcTBOPE», OOBEMHBIX OTHOIIICHUHN Ira30B
MIPU XUMUYECKUX PEAKIIUSAX, MAaCChl BEIIECTBA UM 00BEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJJHOTO U3 YUACTBYIOIIMX B PEAKIIMU
BEILIECTB, TEIIOBOTO 3(peKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh ~ YMEHHH  CcOOJIOAaTh  TIpaBWia  MOJIb30BaHUS
XUMUYECKON TOCy/IoM U J1TabopaTOpHBIM O0OpYyJOBaHHMEM, a TaKKe MpaBuia
oOpallleHusl C BEIeCTBaMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJTHEHUIO

71a00paTOPHBIX XUMHUYECKUX OIBITOB;
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c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3ioKeHue MepoKCHIa BOJIOPOia B MPUCYTCTBUU KaTaau3aTopa,
ONpENENIeHNEe Cpelbl PAcTBOPOB BELIECTB C IOMOLIBI0 YHUBEPCAIBHOTO
WHJIUKATOPA, BIUSHUE Pa3IMYHbIX (DAKTOPOB Ha CKOPOCTh XUMHUUECKOM peaKIluu,
peakIuu UOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMu Ha Cylib(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHMUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33714 11O
temam «Metamibsl» U «HeMmetaiib»y) B COOTBETCTBUM C MpPaBUJIAMU TEXHUKHU
O0e3zomacHocTM NOpW  OOpallleHMH C  BelleCTBAaMM UM Ja0OpaTOpHBIM
o00OpynOBaHUEM, MPENCTABIATh PE3YyJbTaThl XUMHYECKOTO JKCIEPUMEHTA B
dbopme 3amucH ypaBHEHHUM COOTBETCTBYIOIIMX peakuuil u ¢(opMyJIHpOBaATH
BBIBO/IbI HA OCHOBE ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIU3UPOBATH XUMHUUYECKYIO
nHpOpMaIMIO, MOJIYyYaeMyl0 U3 pPa3HbIX HCTOYHHMKOB (CpPEICTBa MAacCOBOM
KOMMYHUKaIuu, UHTepHeT U apyrux);

c(hOpMUPOBAHHOCTh ~YMEHHMH  COONIOJIaTh MpaBWIa  AKOJOTHYECKU
1e7IecCO00pa3HOTO TMOBEACHUSI B OBITY U TPYJAOBOM JEATENHHOCTH B LEIAX
COXpaHEHUsI CBOErO 370POBbS M OKPYXAIOLIEH MPUPOJHON Cpelibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX BEIIECTB,
noHuMas cmbicn nokazatens [IJIK, mosicHATh Ha mpuMepax CHOCOObI
YMEHBIIICHUSI U TPEJOTBPALICHUS] MX BPEAHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKa;

JUTs1 00YYaIOIINXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HaAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBIICHU;

JUISL CHENbIX W CHA0OBHASIIMX OOYyYaloIIMXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 crucTeMy 0O0o3HaueHuit JI. bpaiins aJist 3anucu XuMU4eCcKuX

dhopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
HauMeHOBAHUE KoaundecTBO 9acoB
Ne DJIeKTPOHHBIE (HU(PPOBHIE)
Pa3aejIioB U TEM KonTpoJbHble IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmMbl padoThI padoThI
Pasnea 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKOM XUMHH
[Ipenmer
OpraHHteCKOn http://school-
xumun. Teopus collection.edu.ru/collection/chemistry
1.1 CTPOECHUSA 3 OHJTAWH.IIKOJIA-IIITM. P
OpraHUYECKUX
coenuHeHuit A. M.
byrtneposa
Hroro no pazneny 3
Pazpnen 2. YriaeBoaopoabt
TIpenenbHbLe http://school-
71 YTIEBOOPOJIBI — b collection.edu.ru/collection/chemistry
OHJIaWH.IIKONA-IIM.pd
aJIKaHbI
HenpenensHubie
YIJIEBOZIOPOIBL: http://school-
79 ATKEHDI 6 1 collection.edu.ru/collection/chemistry
i OHJIaWH.IIKONA-IIM.pd
aJIKaIUEHBI,
AJTKUHBI
2.3 ApomaTuueckue 2 http://school-
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

YIJIE€BOJOPOIbI collection.edu.ru/collection/chemistry
OHJIAHH. IIKOJIA-IIIM. P
Hpuponusie http://school-
24 HCTOYHUKH 3 1 collection.edu.ru/collection/chemistry
yIJIEBOAOPOAOB U OHJIAMH.IIKOTIA-LIIM. P
ux nepepadoTka
Hroro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue opranu

YE€CKHueE COCAMHCHUSA

http://school-
collection.edu.ru/collection/chemistry

3.1 Crnuptsl. Oenon 3
OHJIAWH.IITKOJIA-IIITM. P
AJlbJICT UL http://school-
32 Kap6onoBble 7 collection.edu.ru/collection/chemistry
KHCJOTHI. OHJIAIH. ITKOJIA-TIITM. P
CrnoxHble 3¢upbl
http://school-
33 VraeBoast 3 1 collection.edu.ru/collection/chemistry
OHJIAWH.IITKOJIA-IIITM. P
Hroro no pazneny 13

Paszpnen 4. A3oTcoaep:kamm

€ OpraHnIeCKHEe COCITUHCHUSA

4.1

AMUHEL
AMHWHOKHUCIIOTHI.
benkn

http://school-
collection.edu.ru/collection/chemistry

OHJIaWH.IIKOJIA-LIIM.p]
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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Hroro no pazneny 3

Paspnen S. BeicokoMoJIeKy A pHbIE COeIHHEHUS

[TnacTmacchl. http://school-

5.1 2 collection.edu.ru/collection/chemistry
Kayuyku. Bonokna

OHJIaWH.IIKOJIA-LIM.p)

Hroro no paszueny 2

OBIIEE KOJIMYECTBO http://school-

YACOB IIO 34 o) D) collection.edu.ru/collection/chemistry
ITPOI'PAMME OHJIAMH. IIKOTIA-IIIM. P
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11 KJIACC

HauMeHoBaHHe KoaungecTBo 4acoB
Ne DJIeKTPOHHBIE (HU(PPOBHIE)
Pa3aeJIoB U TEM KonTpoJbHble IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmMsbl padoThI padoThI
Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
http://school-
Ilepuonnueckas . . .
1.1 3 collection.edu.ru/collection/chemistry
cucreMa -
OHJIAMH. IIKOJIa-IIIM. P
XUMHUYECKUX
anemeHToB /1. W.
Menpgeneesa
CrpoeHue BemiecTsa. http://school-
1.2 Mmuoroob6pasue 4 collection.edu.ru/collection/chemistry
BEIIECTB OHJIAMH. IIKOJIa-IIIM. P
http://school-
XUMHUYECKHE . ) .
1.3 6 1 1 collection.edu.ru/collection/chemistry
peakiumn N
OHJIAMH. IIKOJIa-IIIM. P
Hroro no pazneny 13
Pasnen 2. Heopranuyeckasi Xumust
http://school-
2.1 Meramibl 6 1 collection.edu.ru/collection/chemistry
OHJIAMH. IIKOJIa-IIIM. P
2.2 Hemertamnbl 9 1 1 http://school-
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collection.edu.ru/collection/chemistry

OHJIaWH.IIKONA-IIM.pd

CBs3b
HEOPTaHUYECKUX U

http://school-

2.3 2 collection.edu.ru/collection/chemistry
OpraHU4YeCKHUX N
OHJTAWH.IITKOJIA-IIITM. P
BEIIIECTB
http://school-
Hroro no pazneny 17 collection.edu.ru/collection/chemistry
OHJTAWH.IITKOJIA-IIITM. P
Paznea 3. Xumusd u :Ku3HL
http://school-
3.1 XUMUS U )KU3Hb 4 collection.edu.ru/collection/chemistry
OHJTAWH.IITKOJIA-IIITM. P
Hroro no pazneny 4
http://school-
OBLIEE KOJIMYECTBO 34 collection.edu.ru/collection/chemistry
YACOB I10 ITPOTPAMME OHJTAWH.IITKOJIA-IIITM. P
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n
/
n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHS

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

IIpeamer opranndeckoit
XHMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHUYECKUX COCIUHEHUHN
A. M. bytneposa, eé
OCHOBHBIE 10JIOKEHHUS

IIpencrasienue o
KJacCU(pUKaIUU
OpPTraHUYECKUX BEIIECTB.
HomeHnkiatypa
(cucremaTuyeckas) u
TpPUBHAIILHBIC Ha3BaHUS
OpPTraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUYECKHUU P

MeraH u 3TaH —
IIPOCTEUILNE NTPEACTaBUTEIN
AJIKaHOB

25




AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBa

OTUJEH U NPOIUIEH —
IIPOCTEUILNE NTPEACTaBUTEIN
AJIKEHOB

[TpakTuyeckas padora Ne 1.
«Ilomyuenue sTuneHa u
HU3yYEHHUE ET0 CBOMCTB)

Ankanuensl. byraauen-1,3 u
MeTunoyTanuen-1,3.
ITonyuyeHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH PS.
AneTuieH — npocTeimumi
MpeACTaBUTENb AJIKUHOB

11

Brluncnenus 1o ypaBHEHHIO
XUMUYECKON PEAKLUU

12

ApeHsl: 6€H301 U TOTYOII.
TOKCHYHOCTH apEHOB

13

I'eneTnueckas CBA3b
YIJIEBOAOPOIOB,
MPUHAJICKALNX K
Pa3IMYHBIM KJIaccam

14

IIpupoaHbIE HICTOYHUKHU
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YIJIEBOAOPOAOB: IPUPOIHBIN
ra3 1 NOIyTHbIE HEPTSIHbIE
rassl, HeTh ¥ MPOIYKTHI €&
nepepaboTKu

15

IIpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOAOB: IPUPOAHBIN
ra3 1 NOIyTHbIE HETSIHbIE
rassl, HeTh ¥ MPOIYKTHI €&
nepepaboTKu

16

Konrponsnas padora no
paszaeny «YriaeBogopOIb»

17

HpeﬂeHBHBIe OAHOATOMHBIC
CIIUPTLL: MCTAHOJI X 3TAHOJI.
Bonopoanas cBs3b

18

MHOroaToMHbIE€ CIIUPTHI:
STUJICHIJIUKOJIb U TIINLEPUH

19

@DeHOII: CTPOCHUE MOJIEKYJIBI,
¢busnvecKkue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruabl: GopMatbaeTu
U aneTaabaerun. AueTon

21

OAHOOCHOBHBIE NPEAEIbHBIC
KapOOHOBBIE KHCIIOTHI:
MypaBbUHAS U YKCyCHas

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa

27




YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U 0JICMHOBAs
KHCJIOTHI, KaK
IIPEICTaBUTENHN BBICIIUX
KapOOHOBBIX KUCJIOT

24

Mpur1a Kak COJIU BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIllee NeiiCTBHE

25

CroxHble 3(upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['Maposin3 CraoKHbIX

3¢upoB

26

XKupsl: rugponus,
NPUMEHEHHE,
OuosIornuecKas poJib KUPOB

27

VYrieBodsl: COCTaB,
KJIacCUUKaIH.

Bakueiiue npeacraBuTeNu:

TJII0K03a, PPYKTO3a,
caxaposa

28

Kpaxman u nemmronos3a kak
MIPUPOIHBIE OTUMEPHI

29

Konrponsnas padora no
pazzeny
«Kucnopoaconepxarue
OpPraHUYECKUE COETUHEHUS

28




30 AMMHBI: METUJIAMHH U

AHUJINH

AMMHOKHCIOTBI KaK
amM(OTepHbIe OPTaHUIECKUe
31 COCIMHCHHS, UX
OHOJIOTHYECKOE 3HAUCHHE.
Ilenrtuanl

benku xak npupoaHsie
32 | BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OcHOBHbBIE TOHATHS XUMHU
33 | BBICOKOMOJIEKYJISPHBIX
COCIMHEHUI

OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX

coequHeHuit. IlmactMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

29




11 KJIACC

N
n
/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero
padoThI

KonTpoJbHble

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/bHbIE

pecypcsbl

XUMHUYECKUH 3JIEMEHT. ATOM.
DneKkTpoHHas KOH(Urypauus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHYECKUX d1eMeHToB /1. H.
MeHnpeneeBa, UX CBS3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX AJIEMEHTOB U
UX COCIMHEHUH I10 TpyIIaM u
nepuoaaM. 3HaueHUe
NIEPUOANYECKOI0 3aKOHA U
CUCTEMBI XUMHUUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HayKu

Crpoenue BemiecTBa. XuMUueckas
CBSI3b, €€ BUIbI; MEXaHU3MBI
00pa3oBaHMs KOBAaJCHTHOU CBSI3U.
Bonxoponnas cBA3b

30




BaneHTHOCTD.
DNEeKTPOOTPULIATETEHOCTD.
Crenens okuciieHus. Bemecrpa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

IIoHsiTHE O NUCIIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUIOUIHBIE
pactBOopsl. MaccoBas 101
BEILIECTBA B pacTBOpeE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUMN.
I'enernueckas cBsA3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus XumMmuaeckux
peakluil B HEOPraHU4eCKON 1
OpraHUYecKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IIPEBPALLCHUS
SHEPTUU NPU XUMHUYECKUX
peaxkuusax

Ckopoctb peakiun. O0paTuMele
peakiuu. XUMHU4YECKOE
paBHOBecHe

10

[TpakTuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX (aKTOPOB
Ha CKOPOCTb XUMHUYECKOU

31




peaxIum»

11

ONEeKTpOoIUTHYECKAS
nucconmanua. Ilorarue o
BOJIOpoAHOM Moka3zatene (pH)
pactBopa. Peakunu noHHoro
obmeHa. ['uaponn3 opraHmuecKux
Y HEOPTaHWYECKUX BEILLECTB

12

OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH.
[TonsiTre 06 AneKTpoH3e
pacIIaBOB U PACTBOPOB COJIEU

13

KonrtponsHas pabota no pazaeny
«Teopernueckue OCHOBBI XUMHUU»

14

MeTtanisl, UX IMOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHYECKUX d1eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
cTpoenust aromoB. O01ime
(u3nUecKre CBOMCTBA METAIIIOB

15

CrninaBbl METAJIIOB.
DNEKTPOXUMHUYECKUN PsifL
HaIIpsHKEHUN METaJUIOB

16

XUMHYECKHE CBOMCTBA
BaKHEHNIINX METAJUIOB (HaTpuUH,
KaJIu¥, KaJIbIIUM, MarHui,
QITIOMUHUN) U UX COCTMHEHUN
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17

XHUMHYECKUE CBOMCTBA XPOMA,
MEIH U UX COSINHCHUMN

18

XHUMHUYECKHUE CBOMCTBA ITMHKA,
’keJie3a U UX COCIUHCHUN

19

[TpakTuyeckas padora Ne 2.
"Pemenne skciepuMEHTAIBHBIX
3aj1a4 rno reme «Mertamibn"

20

HemeTamnibl, X MOJI0KEHUE B
[Tepuonnueckont cucreme
XUMHYECKUX d1eMeHToB /1. H.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

21

dusnueckue CBOMCTBA
HEMETAJIJIOB. AJUIOTPOIUS
HEMETAJUJIOB (Ha MpuMepe
KHCJI0poAa, cepsl, pochopa u
yriaepoaa)

22

XHUMHUYECKHE CBOMCTBA raJIOreHOB,
Cepbl U UX COCIMHEHUN

23

XHWMHUYECKHUE CBOMCTBA a30Ta,
docdopa 1 UX COeTUHEHHIA

24

XUMHYECKUE CBOMCTBA yIIIepoaa,
KPEMHUS U UX COCTUHEHUN

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIVHEHUI

26

O0001IeHYE ¥ CUCTEMATU3 AU
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3HaHUH 110 Teme «HemeTramnabs.
Brrunciienus 1o ypaBHEHHSIM
XUMHUYECKUX PEAKIUHU U
TEPMOXUMHUUYECKHUE PACUETEI

27

[TpakTuyeckas padora Ne 3.
«Pemenue 3KCIepUMEHTATBHBIX
3ajad4 1o reme "Hemeramnsr"y

28

KonrponsHas pabora o Temam
«Metamiaey u «HemeTamisn)

29

Heoprannueckue u opranndeckue
kuciotel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS

30

AMoTepHbIe HEOpTaHUYECKHE U
OpPraHUYECKUE COCTUHEHHUS.
I'enernueckas cBsA3b
HEOPTaHMYECKUX M OPTaHUIECKUX
BEIIECTB

31

Pone xumun B obecnieueHNH
9KOJIOTUYECKOM, SJHEPreTUIECKON U
MUILEBOM 0e30MacHOCTH, Pa3BUTHH
MEIULIUHBI

32

[IpencraBnenwus 06 0OmMUX
HAyYHBIX TIPUHIIATIAX
MIPOMBIIIIJICHHOTO TTOTyYeHUS
BAOXKHEUIIMX BEILIECTB

33

UYenosek B MUpe BELIECTB U

34




MaTepUajIoB

34

XHMUS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

34
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YYEBHO-METOANUYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOTI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA
e Ta6puensn O.C., OctpoymoB WN.I'., CnaaxoB C.A.Xumusa.10 knacc. ba3oBwiif ypoBeHb: — M: AKIHOHEpHOE
obmectBo «M3naTenscTBO «IIpocBelienue.

e Ta6puensn O.C., OctpoymoB WN.I'., CnaakoB C.A.Xumusa.ll knacc. ba3oBwiif ypoBeHb: — M: AKIHOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne.

METOIANYECKHUE MATEPHUAJIbBI 1J1d YUUTEJIA

1.Ctannaptel BToporo nokosienus [Ipumepnsie mporpammsl 1o npeameram Xumus 10. : «Beptukans dpodar, 2014.
2. T'abpuensu O.C. IIporpamma kypca xumuu g 10 —11 kimaccoB 0011eo0pa3oBaTeNbHbIX YUpexAeHUN — 4-€ u3jl.,
crepeotun. — M.: «JIpoda»,2017.

3. l'abpuensa O.C.,bepeskun [1.H., Ymakos A.A., Maiioposa I'.B. u np. KouTtponbsHbie 1 mpoBepoUYHbIE pabOTHI IO
xumuu 10 knacc k yueOnuky ["adbpuensna O.C. bazossiii yposens, DI'OC —M: «/lpoda»,2015

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE€ SKCIIEPUMEHTBI: XUMHUSI.

2. Konnekrus Poccuiickoro o6mieodpa3zoBaTeapHOro nmopraia http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHUH:
AIIEKTPOHHBIN YUYEOHUK

3. http://chemworld.narod.ru Caiit « BuptyanbHas XuMH4ecKas IIKOJIa»

4. http://maratakm.narod.ru Caiit «Mup xumun»

5. http://chemistry.narod.ru  XuMuK.py: caiitT o xumun
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