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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHUHU Ha ypOBHE CpelHEro ooiero oopazoBaHus pa3paboTaHa Ha OCHOBE
denepanpHoro 3aKoHa 0T 29.12.2012 Ne 273-d3 «O6 obpa3zoBanuu B Poccuiickoit Deaepanumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (efepalibHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mnpencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHOM crapaapre COO, ¢ yuérom KoHuenmmu mpenogaBaHus yueOHOTO Mpeamera
«Xumus» B 00pazoBaTeNbHbIX opranuzanusax Poccuiickoit denepaunu, peanu3yomux
OCHOBHBIC 00pa3oBaTeIbHBIC MPOIPAMMBI, ¥ OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHUSA
Bocnutanus B Poccuiickoit @enepanuu Ha nepuon Ao 2025 ronma» (Pacmopsbxenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3pabOTKe MporpaMMmbl 10 XHUMHM, K OIpPEIEJIECHUI0 O0Iei
CTpaTeruu oO0ydeHUs, BOCIIMTAHU U Pa3BUTUS O0ydaroIluXcs CpecTBaMU y4eOHOro mpeaMera
«Xumus» anst 10-11 xmaccoB Ha 06a30BOM ypPOBHE COCTABHIIM KOHIICTITYyalbHBIC TOJIOKEHUS
OdI'OC COO o B3aMOOOYCIOBICHHOCTH II€JICH, COJAEpI)KaHUsA, PE3yIbTaTOB OOYYCHHS U
TpeOOBaHUl K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMO€ BBIIYCKHHKaMHU  00I1e00pa3oBaTeIbHON
OpraHu3alliy, SIBISETCS HEOThEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIMM 3TallOM pealu3aliy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYIIMX LEJIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTHU
KacaroTcsl MO3HaHUs 3aKOHOB IMPUPOJbI, (POPMUPOBAHHMS MHUPOBO33PEHUS U OOLIEH KyIbTYpbl
YeJIOBEeKa, a TaKKe ODKOJOIMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
NpUpOIHOM cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00y4arOUIMXCs HA YPOBHE CPEIHETO
oOmiero oO6pa3zoBaHMs CpeACTBaMHU y4eOHOTo Ipeamera «XUMHs», COAepXKaHWe U MOCTPOCHUE
KOTOPOTO ONpeAeNeHbl B IMpOrpaMMe MO XHMHUHU C Y4YETOM CHElU(PHUKH HAyKH XUMUH, €&
3HA4YEeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEpPHAIbHOM )KU3HU OOIIECTBA, a TAaKXKe C Y4ETOM OOIIUX
Henel M NPUHIUIOB, XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEJHET0o OOILIETro
obpazoBanus B Poccuiickoii @eneparym.

XuMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyio pojib B COBPEMEHHOM
LIUBWJIN3AIUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOIl BKIaja B
(opMHUpOBaHKE PALMOHATILHOTO HaYyYHOI'O MBILIUICHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpE KaK O €IMHCTBE MPUPOBI U YEIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
HA OCHOBE IIOHMMAaHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHbIMU HayKaMM, XHUMHS CTaja
HEOThEMJIEMOI 4YacCTbI0 MUPOBOM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsI KaK Hayka CO3MJaTelbHasl, KaKk HaykKa
BBICOKMX TE€XHOJIOTHMH HaIlpaBJIeHa Ha PEIIEHUE INI00ANbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS
YEeJIOBEUeCTBA — CBHIPHEBOM, DHEPreTUYECKOM, IHUIIEBON, HDKOJIOTHYECKON O€30MacHOCTH U
OXpaHBbI 3J0POBB.

B coorBercTBHM ¢ OOmMMMH LENSAMHU W HPUHLIUIAMU CpPEIHEro oO0Iero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIi ypOBEHb H3YUEHUS) OPHEHTHPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATOTOBKY OOy4aromuxcs, HEOOXOAMMYIO UM JJs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMA,
IPOIOJDKEHHs 00pPa30BaHUs B pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.



CocraBsitoliuMu  pefMeTa «XuUMuUs» SBIAIOTCA 0a3oBble Kypcbl — «OpraHnuueckas
xumus» 1 «O01as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHusl KOTOPBIX
SBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHHU (C BKIIOUEHHEM
3HaHUH U3 0o0lIel XUMHM) U OpraHndeckor xuMuu. @opMupoBaHue NaHHONW CHUCTEMbI 3HAHUN
IpU U3YYEHHU NpeaMeTa 00ecreyMBaeT BO3MOXHOCTh PACCMOTPEHUS BCEr0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUI XHUMHUH.

CtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKkas
XUMUs» chopMHpOBaHa B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHUCTEMHOTO MOAXOAa K U3YyYEHUIO
yueOHOro Marepuaja M OOYCJIOBJI€HAa HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUM Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BEIIECTBA
paccMaTpUBAIOTC Ha YpOBHE KJIACCHYECKOH TEOPUM CTPOEHUS OPraHMUYECKHUX COEIUHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX IMPEICTABICHUM O CTPOEHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAX IAlOTCA B Pa3sBUTHU — OT YIJIEBOAOPOAOB [0
CJIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COE€OUHEHHH. B Kypce opraHuueckoil XMMHU MOJTy4aroT
pasBuUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIEro oOpa3oBaHUs IEpBOHAYaIbHbIE
NPEICTaBICHUS O XUMHUYECKOH CBS3M, KIIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaAKIIUH.

[Ton HOBBIM YrJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
U3yYeHHBII Ha YypPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMsA TEOPETHUECKUI MaTepuan u
(aKTONIOrHMYECKHE CBEJCHHUS O BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0miast 1 HeopraHuveckass XUMHUs» 0O0ydaroIUMCS MPEAOCTaBISAETCSI BOZMOKHOCTh OCO3HATh
3HAUYEHUE TMEPHOAMYECKOTO 3aKOHa C OOLIETEOPEeTHUECKUX U METO/0JIOTHYECKUX IO3UIHH,
riy0xe MOHATh UCTOPUYECKOe HM3MEeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 10
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEHIIMX BEILIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKLHMIX, X CYI[HOCTH U 3aKOHOMEPHOCTSX MTPOTEKaHUs
jononHsiercas B Kypcax 10 wm 11 KiaccoB naneMeHTaMu COJEpKaHUs, HMMEUUMU
KYJIBTYpPOJOTMYECKUI M MNPUKIAJAHOM Xapakrep. OTH 3HAHHUA CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XHMHUHM C JIpyTUMH HayKaMH, pacKpblBalOT €€ pojb B I103HAaBAaTEIbHOU U
MPAKTHYECKON AESITENbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHUTAHHMIO YBAXKEHUS K IMPOIECCY
TBOpYECTBA B 00JIACTU TEOPUHM M NPAKTUUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBI3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JIJIS MOMNOJIHEHUs 3HAaHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEA0BATENbCKUX 3a7ad. B menom coxpepxkanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TIOHUMaHUsl QUIOCOPCKUX HAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOr0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, I03HABAEMOCTh ITPUPOHBIX SIBICHUI MYTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUYECKUMH MPEeANOChUIKAMH,
OCO3HaHHE POJIM XUMHUHU B PELICHUM IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHus
HSHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muane pemieHus 3amad  BOCTIMTAHUS, Pa3BUTHA M COIMANU3aLMU  O0YyYaroUIMXCs
IIPUHATHIE MPOrPaMMON IO XUMHUHM IOAXOAbI K OIPEACIEHUIO COIEP)KaHUS U IOCTPOEHUs
npeaMera MpeaycMaTpuBaroT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
0a30Boe 3HaUEHUE JIS Pa3IMUHBIX BUJIOB ACSITEIbHOCTU: pelIeHUs Mpo0seM, MoUcKa, aHajau3a u



o0paboTkn wH(pOpMaIK, HEOOXOAUMBIX IS TMPHOOPETEHUS ONbITA NPAKTUYECKOH U
UCCIICIOBATEILCKOW ACSITEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TIO3HAHUH XUMHH.

B nmpakTtuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, TaK U
HA YpPOBHE cpemHero oOmiero o0pa3oBaHUs, TMPU  ONPEICICHUH  COJEPKATEIbHON
XapaKTePUCTHKHU IeJIed HM3ydeHHUS MpeaAMeTa HalpaBlICHUEM IEePBOCTCIICHHOW 3HAYUMOCTH
TPaOUIIMOHHO Tpu3HAETcs (HOPMUPOBAHHE OCHOB XUMHUECKOW HAyKH KakK o00JacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOU [EATEIBHOCTH YEJIOBEKAa W KaK OJIHOTO U3
KOMITIOHGHTOB MHPOBOW KyJIbTyphl. C METOIWYECKOW TOYKH 3pEHUS TaKOW IMOAXOd K
OTIpE/ICIICHUIO TEJICH N3YUCHHS MTPEIMETa SBIISETCS BIIOJTHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pPECHHUsS TJIABHBIMU IENISIMU W3y4YeHHs NpeaMeTa «XUMHs» Ha
6azoBoM ypoHe (10 —11 ki1.) sBIASIOTCS:

e (opMUpOBaHHE CHCTEMbl XHUMHUYCCKUX 3HAHUM KaK Ba)KHEUIIEH COCTABISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIC)KAT KIIFOUCBBIC MMOHSITHSA,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XUMHUHU, OCBOCHHUE S3bIKA HAayKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPHUEH WX PA3BUTHUS M CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIMid, HEOOXOAUMBIX Uil MPHUOOPETCHUST YMEHHI OPUEHTHPOBATHCS B
MUPE BEIIECTB U XMMHUECKUX SBICHUH, UMEIOIINX MECTO B MIPUPOJIC, B MPAKTUICCKON U
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHHA U CIIOCOOOB [IEATEIBHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTAa, COOJIOJCHHEM IpaBWI 0e3011acHOro
oOpalleHus C BEICCTBAMHU.

Hapsiny ¢ 3TuMm, copepkaTtelibHas XapaKTePUCTUKA TeNieH W 3a/1a4 M3YYeHUs TpeaMeTra B
mporpaMMe 1Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero obmiero oOpaszoBanus. CerofHss B MpENoJaBaHUM XUMHH B OOJbIIEH
CTCTIEHU OTHAETCS TPEAINOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJIEpXKaHHUS OOy4YCHHS,
OPUCHTUPOBAHHONW Ha TIOATOTOBKY BBITYCKHHWKAa 00IIe00pa30oBaTeIbHON  OpraHU3allWH,
BJIQ/ICIOIIET0 HE HA0OpOM 3HAHWHU, a (HYHKIMOHATBLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMECHHSIMH aKTUBHOTO TOJTYYCHHS 3HAHUN M MPUMEHEHUS X B PealbHOW KU3HU I PEIICHUS
NPaKTUYECKHUX 3a/1a4.

B cBs3u Cc 3TUM TpU U3YYCHHH TpeaMera «XHUMHS» JOMUHUPYIOIIEe 3HAYCHUE
MPUOOPETAIOT TAKUE IIeTH U 33/1a4H, KaK:

ajganTanys OOyYaromMXCS K  YCJIOBUSM  JTUHAMHYHO  PAa3BUBAIONICTOCS  MUDA,
(dbopMHpOBaHHWE WHTEIUICKTYAJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPHHATUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEICCTBAMH H UX IPUMEHCHHEM;

dbopMupoBaHHE Yy OOYYAIOMIMXCS KIIFOUEBBIX HABBIKOB (KJTFOYEBBIX KOMIICTCHIIHIA),
UMEIOINX YHUBEPCATbHOE 3HAYCHHE JIUISI PA3INYHBIX BUJIOB JESTEIBLHOCTH: PEIICHHUS Tpo0iIeM,
MOWCKa, aHamuM3a U 00paboTku HMHPOpPMAIUK, HEOOXOAMMBIX Ui TPUOOpPETEHHs OIMbITa
JESTEIIbHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B MO3HAHWU XUMUH, a TAKXKE I OIEHKH C
MO3UIMI KOJOTHIECKOM 0€30MacCHOCTH XapaKTepa BIHSHES BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEIY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yJaroIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIEHO MPUOOpPETaTh HOBBIC 3HAHUS 10 XUMHUH B
COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMU, MCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAITHOHHBIE



TEXHOJIOTUH JUTSI TIOMCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MH(POPMAIIUN XUMHUYECKOTO
COJIepIKaHUS;

dbopMHpoBaHUE U pa3BUTHE y 0OYUYAIOIIMXCS aCCOIIMATUBHOIO U JIOTUYECKOT'O MBIIIUICHUS,
HaOJI01aTeIBHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH IJIAHUPOBAHUU U NPOBEJACHUN XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIHTaHHE Yy OOydJaromuxcs yOekIEHHOCTH B TYMaHHUCTHUECKON HAIpaBlIEHHOCTU
XUMHUH, €€ BaXHOW pOMM B  PEUICHWHM [IOOANbHBIX MPOOJIEeM  palOHAIBHOTO
IIPUPOJIONIOIB30BAaHUS, IOMOJHEHUSI SHEPreTHYECKHX PECYpCOB M COXPaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHSA HEOOXOAUMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHHSI OMBITA UCIIOJIb30BAHUS MOJYYCHHBIX 3HAHUM JIsl TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUUYECKUMH SIBIICHUSMHU.

B ydeOHOM 1utane cpemHero oomiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOM 00macTn « EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO61iee yuciio yacoB, OTBEAEHHBIX U U3yUEHHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmiero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 vac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henento).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI OPraHUYeCKOH XUMHH

[Ipenmer opraHHYeCKON XMMHH: €€ BO3ZHMKHOBEHUE, PA3BUTHE U 3HAYEHUE B ITOJYYECHHU
HOBBIX BEIIECTB U MaTepHasioB. Teopusi CTpOeHUs1 Oprannyeckux coequnenuit A. M. bytieposa,
e€ ocHoBHbIC ToOJOKEHUA. CTpyKTypHBIE (OPMYJIBI OPTaHWYCCKUX BEMIECTB. | omomorus,
n3oMepusi. XUMUYECKas CBSI3b B OPTaHMYECKUX COCMHEHUSX — OJITMHAPHBIC U KPaTHBIE CBSI3U.

[IpencraBnenne o0  KiIacCU(UKAUKA  OpPraHUYECKHMX  BemiecTB.  HomeHkmarypa
OpraHMYECKHUX COEIWHEHUH (cucTeMaTuyeckas) W TpPUBHANBHBIE HA3BAaHUS BaKHEHIINX
MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCMEepUMEHTAIIBHBIE METOJIbl M3YYEHHUSI BEUIECTB U MX MPEBPALCHUI: O3HAKOMIICHUE C
oOpa3iaMu OpraHMYecKuX BEUIECTB M MaTepHallaMd Ha WX OCHOBE, MOJETHUPOBAHUE MOJEKYII
OpPraHWYECKUX BEIIECTB, HAONIOACHUE ¢ OINWCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPTAHUISCKUX BEIECTB MPU HArpeBaHUM (IJIaBJICHUE, OOYTIIMBAaHUE U TOPCHHE).

Yri1eBog0opoabl

AJKaHBl: COCTaB W CTPOCHHUE, TOMOJOTHYECKMH pAn. MeTaH W 3TaH — mpocTeuiine
MPEJICTABUTENIA aJKaHOB: (M3MUYECKHE W XHUMHUYECKHE CBOWCTBA (peakmud 3aMelieHust u
TOPEHUs ), HAXOXKIEHNE B PUPO/IE, TIOJYICHHE U PUMEHCHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTUUECKHUH psii. DTHICH U MPOIMIICH — MPOCTEHIINE
MIPEACTABUTENIM AJKCHOB: (PU3MYECKHE M XUMHUYECKHE CBOWCTBA (peaklMH TUAPUPOBAHUSA,
rajOreHupOBaHUS, TUIpaTallui, OKUCICHHS U MOJIUMEPHU3aLIUN ), TOJIyYeHHE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 m metmwnOytanuen-1,3: cTpoeHHE, BOKHEWIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [logydeHrne CMHTETHYECKOTO KayuyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHA psaA. AlETUIeH —
NPOCTEHIINI MPEICTABUTENb AJIKMHOB: COCTaB, CTPOCHUE, (PM3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHHS ), TIOJYICHHE U IPUMEHEHHUE.

Apenbl. beHzon: cocTtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTCHUPOBAHMS W HHUTPOBAHWA), TMOJIyYeHHE W TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUpO8ans U HUMpOBAnUs), NoayyeHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTMyeckas CBSI3b MEXAY  YIJIEBOAOPOJAMH,
MIPUHAJICKAIIMMH K Pa3IMYHBIM KJIacCaM.

[TpupoaHbIe UCTOYHUKHU YTIIEBOAOPOJOB. [IpuponHbIii Ta3 U MOMyTHBIE HE(TSHBIC Ta3bl.
Hedts u e€ mnpoucxoxknenue. CrocoObl mepepabOTku HePTH: TMEepPeroHka, KpPEeKHHT
(TepMHUUECKHid, KaTaTUTUYECKUI), MUpoiau3. [IponyKkTel nepepaboTku HEPTH, UX NPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yToiIb U MPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIbHBIE METOAbl U3YUEHHUS! BEUIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3iamMu 1IacTMacc, KayqykoB U pe3uHbl, KoJutekuu «HedTs» u «YToiby», MogeTupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB W TaJIOTCHONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPabOOTHI:
MOJTYyYEHHE 3TUJICHA U U3YUYEHHUE €TI0 CBOMCTB.

PacuétHpie 3agaun.




Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBa
MCXOAHOTO BEIIECTBA MM MPOAYKTAa pEakUWU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOIYKTOB PEAKIUN).

Kucsopoaconep:xamue oprannyeckue coeMHeHNs

[IpenenpHbIe OMHOATOMHBIC CHUPTHL. METaHON W JTAHON: CTPOCHHUE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA (pEakluu C aKTMBHBIMU METajllaMH, TaJIoOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. Boiopoabie CBA3M MEXKy MOJIEKyJlaMU CIUPTOB. [lelicTBUe MeTaHoJIa U 3TaHOJa
Ha OpPraHu3M YeJIOBEeKa.

MHoroaromuble CHUPTHL. OTWIECHIVIMKOAb W TJULEPUH: CTPOEHUE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO MIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs peakius Ha
MHOTOaTOMHbIE cnupThl). JleiicTBue Ha opraHu3Mm uyenoBeka. [IpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIA.

@eHoNI: CTpPOCHHWE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaeruapl U kemonwvl. DopManbAETHA, alETAIbICTHI CTpOeHUe, (QU3uUeckue Hu
XMMHMUYECKHE CBOMCTBA (pEakUMM OKHUCIEHUS M BOCCTAHOBJIEHMSI, KauE€CTBEHHBIE PpEaKLNH),
MIOJIy4€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHasi KUCJIOTHI:
CTpoeHue, (pU3nuecKue 1 XMMUYECKHe CBOMCTBA (CBOMCTBA, 00IIMe IS KJlacca KUCIIOT, PeaKIusl
TepudHKanMn), TMoNydeHHe W npuMeHeHue. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MPEJICTABUTENIM BBICHINX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHE.

Crnosxxuble 2Gupbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHnenne xxupoB. buosnorudeckas poib KUPOB.

YrieBonpl: cocTas, KiaccuUKaIs yriieBo10oB (MOHO-, AU- U MoJaucaxapuasl). [mroko3a —
MPOCTEHIINNA MOHOCaXapua: OCOOEHHOCTU CTPOCHHS MOJEKYJbl, (U3MYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaoM Mmeau(Il), okucieHwe amMMmHauHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXACHUE B MPUPOJE,
npuMeHeHue, ononorunyeckas posib. DortocuHTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u neminronos3a Kak npupojssie noiaumepsl. CTpoeHrne Kpaxmalia U LEJUTI0JIO3bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA Kpaxmaiia (TUApOJIN3, KAYECTBEHHAs PEaKIIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W HX IMPEBpaIICHUM: MPOBEICHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JE€MOHCTPAIlMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKuu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoia okcugoMm menu(ll)), MHOroaToMHBIX
crupToB (B3auMojeiicTBue rmiepuHa ¢ ruapokcuaoMm menu(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruppoxcumom wmenu(Il), B3ammopeicTBue
Kpaxmajga C HWOJOM), MPOBEIACHUE IPAKTUYECKOW padOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnbie 3amayn.

Bbruuciienust 1mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYeCTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKLUUU I0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBl Kak aM{QOTepHble OpraHudyeckhe coeauHeHHs. Dusnveckue u
XUMHYECKHE CBOICTBA aMHHOKHMCIOT (Ha mpuMepe IiMlKHA). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.



benku kak MpUpOAHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKME CBONCTBa O€JKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE peaKIuH Ha OeNKH.

OKcrepUMEeHTalbHbIE METOJbl M3YYEHHUS BEUIECTB M MX IpeBpallleHuil: HaOironeHue u
ONMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: JEHAaTypalus OEJKOB IpPH HarpeBaHWHU, IIBETHbHIE
peakimu OeIKOB.

BbicokomoiiekyasipHbIe COeJUHEHHS

OcCHOBHBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPHU3ALUH, CPEOHSAs MOjeKyspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJIMMEPHU3aLU U ITOJIMKOHICHCALIHS.

OKCHEpUMEHTAJIbHBIE METO/bl M3Y4YEHHs BELECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3Lamu NpUpOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJaCTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanys MeXINpeaMETHBIX CBSA3E€H NMPU M3YYEHHHM OpraHudeckod xuMuu B 10 kmacce
OCYILIECTBIIIETCSI Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIs1 OTJENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecTBEHHO-HAay4YHbIC IOHATHS: SIBIEHUE, Hay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJlM3, CUHTE3, KJIAacCU(PUKALMA, MEePUOAUYHOCTb, HAOJIOJECHHUE, HU3MEpPEHUeE,
DKCIEPUMEHT, MOJEIIUPOBAHHE.

®du3uka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEILECTBA, (PU3UUECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BelIeCTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTUYECKU aKTHBHBIE BellecTBa (O€IKH, YIIIeBOAbI, JKUPHI, (PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHbIE TOPOJIbL, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHoI0rHA: NUILEBbIE IPOLYKThI, OCHOBBI PAllMOHAIBLHOIO IIUTaHMs, MOIOINE CPEACTBA,
JIEKaPCTBEHHBIE U KOCMETHUYECKHE MTPENapaThl, MaTEPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMu4eckui 3eMeHT. AToM. Smpo aroma, HW30TONBI. DJEKTPOHHAs 000JI0YKA.
DHepreTUYecKre ypOoBHHU, MOAYPOBHH. ATOMHBIC opOuTay, s-, P-, d- anmeMeHTbl. OCOOCHHOCTH
pacmpesieieHus: SJIEKTPOHOB MO OpOUTANISIM B aTOMax JJIEMEHTOB IMEPBBIX UETHIPEX MEPUOJIOB.
DneKkTpoHHasT KOHPUTYpAIHS AaTOMOB.

[lepmonnueckuii 3akoH u Ilepumonnueckas cucrtema XuMuU4eckux sieMmeHtoB [[. .
MenpneneeBa. CBs3b HepUOIUYECKOTO 3akoHa U Ilepumonnueckoid CHCTEMBl XUMUYECKHUX
anemenToB JI. M. MenzaeneeBa ¢ COBPEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS! CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyNIaM U neprojaM. 3HaueHHe NepUoANYECKOT0 3aKOHa B Pa3BUTHU HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBs3b. BUAB XUMHYECKOW CBS3M (KOBaJCHTHAs
HEMOJISIpHAsT U TIOJIApHAs, MOHHAs, METaJTndeckas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOMU



XUMUYECKON CBS3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTB.
DIeKTpOOTpULATEIBHOCTh. CTeNeHb OKUCIIEHU. FIOHBI: KATHOHBI M AaHUOHBI.

BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBl KPUCTALUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTaJUIMYECKON PEHIETKU.

[TonsiTve 0 nucniepcHbIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B PaCTBOPE.

Knaccudukanuss Heopranudeckux coenauHeHud. HomeHknatypa HeopraHM4ecKHX
BEUIECTB. ['eHeTHuecKasl CBsA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukamuss XUMHUYECKHX peakluil B HEOpPraHMYECKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NpEBpallCHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCHUMOCTh OT DPa3lW4HbIX (QakTopoB. OOpaTHMblE peaKIUu.
Xumuueckoe paBHOBecHe. DakKTOpbI, BIUSAIOIIME HA COCTOSHHE XMMHMUYECKOIO DPABHOBECHS.
ITpunnun Jle laTense.

Onextponutuyeckas aucconuanus. CuibHble M cialble 3eKkTposuTsl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIasi, HEUTPAJIbHAS, IIEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBbHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METO/Abl M3YyUEHHUsl BELIECTB M UX IPEBpAlllEHUM: JAEMOHCTpaLus
tabmun «lleproguyeckas cuctema xumudeckux sjeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJiesiell  KPUCTAIIMUECKUX pPeIETOK, HaOIIoJeHWe M OINUCAHHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKeHHe MEepOKCHIa BOJOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIpPEZICIIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOTO MHIAMKATOpA, PEaKLUuu
MOHHOTO OOMeEHa), MpOBEJIEeHUE NPaKTHUeCKON paboThl «BiusHue pasnuyHbix (AaKTOpoOB Ha
CKOPOCTb XUMHUYECKOU pEaKLUN».

PacuérHble 3anaun.

Pacuérsl 110 ypaBHEHUAM XMUMHUUYECKUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACcCOBasi JA0JIS BEIIECTBAY.

Heopranuyeckass Xumus

Hemeramnel. Ilomoxenue HeMeramioB B Ilepuoanyeckoil cuCTEME XUMUYECKHX
anemeHTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aTroMoB. Dusndeckue CBOMCTBa
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (HA IPUMEpPE KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHUECKHEe CBOMCTBAa BaKHEHIIMX HEMETAJIOB (rajlor€HOB, cepbl, a3oTra, (ocdopa,
yIIepoAa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHMIA).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxxenne meramios B [lepuoauueckoil cucreMe XUMHUYECKHUX 3JIeMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTaysioB. CIuUlaBbl METAIOB. DJIEKTPOXUMMYECKUN PsiA HaNpsyKEHUI
METAaJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJUIOB (HATPUH, KaJlWl, KajabIlMd, MAarHuu,
IIOMUHUH, IUHK, XPOM, KeJle30, Me/Ib) U UX COCTUHECHUH.

O6mme cocoObI oTyyeHuss MeTayuioB. [IpuMeHeHe MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YEHHMS BEUIECTB M MX IPEBPALCHUN: H3Yy4YCHHE
KOJUIEKIMM «MeTaabsl U CIUIaBbl», 00pa3l0OB HEMETAJUIOB, PELICHHWE AKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHWE W  ONHCAaHUE JICMOHCTPAIMOHHBIX H  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE THUAPOKCHIA ATIOMHUHHS C PACcTBOPAMH KHCJIOT M IIEJI0Yel, KauyeCTBEHHBIC
peaklMi Ha KATHOHBI METAJIOB).

Pacuérhrie 3amayun.

Pacuétel mMaccel BemiecTBa WM 00BEMA Ta30B IO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY ONHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacdéThl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKILIUU, €CIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMUA U KU3Hb

Posib xuMuu B 00€CTICYCHNN SKOJIOTHYECKON, YHEPIreTHUSCKON 1 IMHIIEBOW 0€30MMaCHOCTH,
pa3BUTHUM MeAulMHbL. [lOHSATHME O Hay4YHBIX METOAAaX TMO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKuui.

[IpeacraBnenuss 00 O0OMMX HAYYHBIX MPUHIMMNAX [POMBIIIJICHHOTO TOJYYCHHS
Ba)KHEHIITHUX BEIIICCTB.

UenoBek B MHpE BEHIECTB M MAaTEPUANIOB: BAXKHEUIIME CTPOUTEIBHBIE MATEPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepHhalibl JJid SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPraHMYECKUE U MUHEPAIbHBIC YI00PECHHUS.

XuMusg U 3I0pOBbE 4YEJIOBEKa: MpaBWJIa HMCIIOIb30BaHUA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCTOIb30BaHMS IPENapaToB OBITOBOM XMMHUHU B TTOBCEIHEBHOMN YKU3HHU.

MexnpenMeTHBIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3CH NMpU U3y4eHUH OOIIeH M HEOPTaHUYECKON XUMHU B
11 kyacce oCymecTBIACTCS Yepe3 UCIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK W MOHATHM, SABJISIFOUIUXCS CUCTEMHBIMH JJIsi OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIIA.

OO0mue ecTeCTBCHHO-Hay4YHbIC MOHSTHS: HAYYHBIH (aKT, THUIOTE3a, 3aKOH, TEOpPHs,
aHaIm3, CHUHTE3, KJIaccupuKaIms, MEPUOUYHOCTb, HaOJr0ICHUE, SKCIIEPUMEHT,
MOJICJTUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

dusuka: Marepus, YHEPrusi, Macca, aToMm, HJIEKTPOH, MPOTOH, HEWTPOH, MOH, H3OTOII,
PaOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMUYUHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MaKpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XHUMHYSCKas MPOMBIIIEHHOCT, METAJUTYpTHS, MPOU3BOJICTBO
CTPOUTEINBHBIX MaTepualioB, CEIIbCKOXO3SUCTBEHHOE MPOU3BOJACTBO, MHIICBas
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA TIIPOITPAMMLBI 110 XUMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycraHaBimuBaeT TpeOOBaHHMS K PE3yJbTaTaM OCBOCHHUS OOYyYaIOIIUMHCS
MporpamMM CpeIHero o0miero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MporpamMM CpeIHEro OOIIeTo 00pa30BaHUS SIBISETCS CUCTEMHO-ACSTEILHOCTHBIN MOAXO0/.

B cooTBeTcTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTra «XHMHsS» Ha YPOBHE CpeJHEro ooiero obpazoBaHuUs
BBIJICTICHBI CIIETYIOIINE COCTABISIOLIUE!

OCO3HaHHE OO0YYAIONIMMHUCS POCCUUCKON T'paKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAaMOOIIPEICIICHHUIO;

HAJIMYUE MOTUBAIUU K 00yUEHHUIO;

I[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPHUECKUX TPAAULIUi 0a30BOM HAYKU XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JESTCIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAaMH, TMPUCYLIIUMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
00pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYJIBTYPhHl U CIOCOOHOCTH CTaBUTh ILIETH U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeaMeTa «XHUMHsD) JOCTUTAIOTCS B E€IMHCTBE
yueOHOM U BOCHUTATENHLHOW JIEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM U  HJi€aJJaMU  POCCHUIHCKOTO
IPaXJIaHCKOTO OOINeCTBa, MPHHATHIMH B OOIIECTBE HOPMAMH W TIPABWJIAMHU ITOBEIACHHUS,
CIOCOOCTBYIOLIMMH TIPOIIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS UM HPaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYarOIIUXCS.

JIM9HOCTHBIE PEe3yJIbTaThl OCBOCHUS MPEAMETa « XUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M NPAKTHYECKON MAESITeNbHOCTH OOYyYaromMXcsi [0 pealu3aluu
MIPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpamaaHCcKOro BOCIMTAHMS:

OCO3HaHUs 00YUYaIOIIMMHUCS CBOMX KOHCTHUTYLHMOHHBIX MIPAB U O00S3aHHOCTEH, YBAXKCHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JEATETHLHOCTH MPHU CO3/JaHUH YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U O3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
MIPU aHATHM3E PA3TUYHBIX BHJIOB Y4EOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAYYHOMY HACIEAUIO OTEYECTBEHHOM
XUMHH,

YBOXCHHSI K IPOIIECCY TBOPUECTBA B 00JACTH TEOPUM M IMPAKTUYECKOTO MPHUMEHEHUS
XUMUH, OCO3HAHUSI TOTO, YTO JOCTHKEHHS HAyKW €CTh PEe3yJIbTaT JJIMTEIbHBIX HAOIIOJICHUN,
KPOTIOTJIMBBIX DKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB;



MHTEpECa W TI03HABATEIFHBIX MOTHMBOB B TIOJIyYCHHH M TIOCIEOYIONIEM aHaln3e
nH(GOpPMaIIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHWBATh CHUTYallid, CBS3aHHBIE C XWMHUYECKUMH SIBJICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TIOBEJCHHWE M IOCTYNKH CBOMX TOBApUIICH C MO3WIHN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ITHX ITOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHMSA LEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (hU3UYECKOMY U TICHXHUECKOMY 3/10POBBIO;

COOIOZICHHS TIPaBWJI OE30MACHOTO OOpAaIIEHUsI ¢ BEIIECTBAMHU B OBITY, MMOBCEIHEBHOU
KM3HH U B TPYAOBOH JESITEITHHOCTH;

MOHMMAHUS [EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCIEJCTBUI M HENPHUATHS BPEIHBIX NpPHUBBIYEK (YMOTpeOJIEHUS aJIKOTOJIf,
HAapKOTHUKOB, KYpEHU);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKOW JCSTEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHWU MPAKTHYECKUX 3a/lad COLHUaIbHOU
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO Mpoeccuil pa3lIMyHOTO pojJia, B TOM YHUCIE Ha
OCHOBE NIPUMECHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUU;

YBaXXEHUS K TPYIY, JIOISIM TPyJia U pe3ysibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY WHIUBUAYaJbHOW TPAEKTOPUU OOpa30BaHUSA,
Oynyieit npodeccuu M pean3aluil COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HMHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) ’K0J10rMYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11EI€CO00Pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHA TJIO0ATBHOTO XapaKTepa HKOJIOTUIECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOAHON U COLUANBHOMN Cpebl;

0CO3HaHMS HEOOXOJIMMOCTH MCIOIb30BAHUS TOCTHIKCHUN XUMHHU JJIS1 PEILICHHsI BOIPOCOB
PaMOHATILHOTO TIPUPOIOTIONH30BAHUS;

AKTUBHOTO HEMPHUATHUS JNEHCTBUH, MPUHOCAIIMX BpEA OKPYKAIOMIeH NMPHPOIHOW cpene,
YMEHHsI MPOTHO3UPOBATH HEOJIAroNpHUSTHBIE HKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYMSL PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, IKOJOTHYECKOW KYJIBTYPHI, OIBITA
NEeSITeTbHOCTH  JKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCSI HMMH B
MO03HAaBaTEJIbHON, KOMMYHUKATHBHON M COLMAIbHON MPAKTHUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOSTH UJCOJIOTHU XeMOPOoOHH;

7) 1EHHOCTH HAYYHOI0 O3HAHMS:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKU;



MOHUMAHUS CHeNU(PUKA XUMHH Kak HayKd, OCO3HaHUS €€ poid B (HOPMHUPOBAHHH
paIMOHATBHOTO HAYYHOT'O MBILIUICHHUS, CO3JIaHUH LIEJIOCTHOTO MPEICTaBICHHUs 00 OKpYKaroIeM
MHpE KaK O €IMHCTBE INPUPOALI U YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW M
pelIeHrnr IpoodiieM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUJIU3AIMHU: B €&
T'YMaHUCTHYECKON HANpPaBIEHHOCTH U BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPbI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
OHEPreTUYECKOM, TMHUIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00eCIeYeHNH YCIOBHIA YCIIEITHOTO TPY/Aa M IKOJIOTHUSCKH KOM(POPTHOM KU3HU KKIOTO WieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: T[OHMMAHHs CYIIHOCTH METOJAOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BAThH MOJyYaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMS SIBICHUI OKPYKAIOUIETO MHpa M MPOUCXOIAIIMX B HEM HM3MEHEHHH,
yMEHUS JiefaTh 000OCHOBAHHBIEC 3aKIIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JTAHHBIX
C LIEJIBIO TTOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIONh30BATh XUMUUYECKUE 3HAHUS JUUISl PEIICHUS TTPOOIIeM
B PEaIbHBIX KU3HEHHBIX CUTYalUsAX;

MHTEpeca K NO3HAHUIO U MCCIIEI0OBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbIX chepax mpodeccHoHaATbHON
JIEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpeameTHble pe3ysnbTaThl OCBOCHUSA Y4eOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpemHero odmiero o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUILITNHAPHBIC
(MexIpenMeTHbIE) OOIIEeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAyYHOW KapTUHBI MUpa
nu CHGLII/I(i)I/IKy METOAO0B IIO3HAHUA, chonbzyeme B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEPTHUS, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEeI0OBAaHUE, HAOIIOICHNE, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAIbHBIE y4eOHbIe JEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKaTHBHEIE,
pETYJIsATUBHBIE), oOecreynBapImme ¢GOpMHPOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COITMATPHOM KOMIIETCHITUN 00 yJarOITXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI  HMCIONBb30BaTh  OCBOEHHBIE  MEXIUCIUITMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJlbHble YydeOHbIE ICHCTBHS B I03HABATEIbHOW U
COITMAIPHON MTPAKTHKE.

MeramnpeaMeTHbIE PE3yJbTaThl OTPAXAlOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMH
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU 1€UCTBUSIMU.

OB.HaJIeHI/le yHI/IBepcaﬂbelMPl y‘{eﬁﬂblMI/l Mmo3HaBaTCJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBble JJornYecKue AeHCTBUS:

CaMOCTOSITENIbHO  (hOPMYNHUPOBaTh M aAKTyallM3MpOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

ONpENENATh LEeNU JeATeTbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUU HX JOCTHKECHHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIHHOCTH C IMTOCTABICHHBIMHU IICIISIMHU;



UCIOJIB30BaTh MPU OCBOEHUM 3HAHUNW NPHUEMBI JIOTUYECKOTO MBINUIEHUS — BBIICIATH
XapakTepHble TPU3HAKK IIOHATHM W YCTaHABIMBATb WUX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHATHUS JJIs1 00BSICHEHHS OTJCNIBHBIX (PAKTOB U SABICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMH BELIECTB U XUMHUECKUX PEAKIINH;

YCTaHABJIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBS3U MEXKY N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUs (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATH B IIPOLIECCE MMO3HAHUS, UCIOJb3YEMbIE B XUMHHM CUMBOJNYECKUE (3HAKOBBIC)
MO/IeJIU, TPe0OPa30BbIBATh MOAEIIBHBIC NIPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJ) 2JIEMEHTA,
XUMUYecKas (QopMylia, ypaBHECHHE XUMHUYECKOM peakuud — TpU pPELICHUH Y4eOHbIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE JeHCTBHSL:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOT'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUM;

dopMynHMpoBaTh LETM M 3a7adyd  MCCIIEJOBAHUS, HCIOJIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITENIBHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUIL;

BIIaJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUYECHHMYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOATh 32 XOAOM IpOIecca, CaMOCTOSITEIBHO
IPOTHO3MPOBATh €ro pe3yibTar, (HopMyaupoBaTb OOOOIIEHUS M BBIBOABI OTHOCHUTEIbHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB [TO3HAHUS.

3) padora ¢ nHpopManme:

OPUEHTUPOBATbCS B PA3IMYHBIX HCTOYHMKAX HHPOpMauuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTa),
aHAJM3UpPOBaTh MH(DOPMALMIO pPA3IMYHBIX BHUJIOB M (OPM MPEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

(dbopMynMpoBaTh 3ampoChl M TMPHUMEHATh PaszIMYHbIE METOAbI NPH IOHCKE U OTOOpe
nH(popMaluu, HE0OXO0AUMOM /IJIsl BBITIOJIHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npruoOpeTaTh OMBIT MCHOJIB30BAHUSA MH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (pOpMY IpencTaBiaeHUs] HHPOpMaAUHU (CXEMBI,
rpaduKu, JuarpaMMBbl, TaOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYUYHBIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHSATh MEXIpeIMeTHble ((QHU3MUecCKue M MaTeMaTU4YecKHe) 3HaKh U
CHUMBOJIBI, (popMyITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCTIONIb30BaTh U MIPE0OpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaeHHe yHHBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH JeHCTBUSIMHU:

3ajlaBaTh BOMPOCHI 110 CYILECTBY OOCYX/1aeMOW TeMbI B XOJIe€ AMAJIOra W/UIU JIUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYIIATH C HpCSCHTaHHeﬁ PE3YIbTAaTOB I03HaBaTEIbHOU ACATCIIBHOCTH, IOJYUYCHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBITIOJHEHUH XHUMHYECKOTO
DKCIIEPUMEHTA, MPAKTHUYECKOH pabOThl IO WCCIECIOBAHHIO CBOIMCTB HM3y4aeMbIX BEIIECTB,
peanuzalu y4eOHOro IpoekTa M (OpPMYJIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MYTEM COTJIACOBAHUS MO3HIINI B X0OJI€ OOCYKICHUSI 1 0OMEHA MHEHUSMH.

Osgi1ajieHHe YHUBEPCAJBHBIMHU PEryISTHBHBIMH J1€HCTBUSIMU:

CaMOCTOATCIIbHO IUIAHHUPOBATH U OCYHICCTBJIATL CBOIO IMO3HABATCIIbBHYIO ACATCIIBHOCTD,
ompenaesnss e€ NeNu W 3a/1add, KOHTPOJIUPOBATh U 10 MEpe HEOOXOJIMMOCTH KOPPEKTUPOBATH
npeUiaraéMblii aITOPUTM JICHCTBUN TPU BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aJ1ad,
BBIOMpPaTh Hanbosee 3 (HEKTUBHBIN CIIOCO0 UX PEIICHUS ¢ YIETOM TOJYUYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIICCTBIISATh CAMOKOHTPOJb CBOCH JIEATCIIBHOCTH HAa OCHOBE caMoOaHalM3a U
CaMOOIIECHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD OTPaKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI O XWUMUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHMHUHM B TO3HAHUM SBJICHUH MPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOAMMOM st
pelleHusT TPaKTHUYECKUX 3a7ad M SKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IIPUPOIHOU CPELE;

BIIaJICHUE CHUCTEMOM XUMHYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIue
HOHATHUS (XUMHUYECKUHN 3JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaliéHHas), MOJIb, MOJSpPHas Macca, MOJISIpHBIHE 00BEM, YIJIepOJIHBIH  CKeJer,
(GyHKUMOHANBHAS TPYNNa, paguKai, H30Mepus, U30MEPHl, TOMOJOTHUYECKUI PpsJl, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJAEPKAILUE COCIUHEHMS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO€IMHEHHUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHHUSI OpraHNUYECKUX
BeniectB A. M. DbymiepoBa, 3aKOH COXpaHEHUS MacChbl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PDEHUECKHE 3HAHHUs, JIEXKAIIUEe B OCHOBE IOHMMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (DAaKTOIOrMUYECKHE CBEACHHS O CBOIMCTBAX,
COCTaBe, OJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHNHU BaXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOM AESTENHbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC MPU3HAKH MOHATUH, YCTaHABINBAThH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS ITPU ONMCAHUHU COCTaBa, CTPOCHUS U
MPEBPAIICHUI OPTaHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIH30BAaTh XUMHUYECKYIO CHUMBOIMKY JUIsI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYI OPTraHUYECKUX BEIIECTB
Y YPaBHEHHH XMMHMYECKUX PEAKLWW, U3rOTaBIMBaTh MOJEIH MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO Y MPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAIIICKHOCTh U3yUYEHHBIX OpPraHUYeCKUX
BEIIECTB 10 HUX COCTaBYy M CTPOCHHUIO K OMNpeNelIEHHOMY KIAcCy/Tpynme COeInHeHHUN
(YyrneBomopozbl, KHCIOPOJA M a30TCOAEpXKAIlME  COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE



COEIMHEHMS), AaBaTh UM Ha3BaHus Mo cuctematuueckod HoMmeHkiatype (IUPAC), a takxe
MPUBOJIUTH TPUBUAIBHBIE HA3BaHMs OTIEJIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIHIIEH,
alleTHJICH, ATWICHTIIUKONb, TIUIEpUH, (QeHon, ¢GopManbAeru, aneTanbIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsi KHCIOTA, CTEAPUHOBAsI KHUCIIOTa, IITI0K03a, PpyKTO3a,
Kpaxmall, LIeJUTI0JI03a, TIIUIIH);

c(OpMUPOBAHHOCTh YMEHHSI OINPEAENSATh BHJIBI XMMHYECKON CBA3M B OPraHUYeCcKUX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh yYMEHHUSI MPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BeuiectB A. M. ByriepoBa [yist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUs MACCHI BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHHE, (QHU3UYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTAaBUTENIEH Pa3IUYHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeraH, 3TaH, OSTWICH, NPOMWICH, aleTWieH, OyraaueH-1,3, meTmnOyramuen-1,3, OeH3od,
METaHOJ, ATaHOJ], ATHJIEHTJIUKONb, TJIUIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbuHasi U yKCyCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmaj, UeJUII0I03a, aMUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMU YPAaBHEHHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEaKLUU C
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTEepH30BaTb HCTOUYHUKHU YIJIIEBOJOPOAHOIO CHIPhS
(nedTb, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI HUX MEPepadOTKU M MPAKTHUYECKOE NPUMEHEHHE
MPOJYKTOB MEPepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCICHUS IO XHWMUYECKUM YypaBHEHUSIM
(Macchl, 00bE€Ma, KOIMYECTBA MCXOJHOTO BEIIECTBA WMIU MPOAYKTAa PEAKIUH MO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIQ/IETh CHCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCTOJIB3YeMbIX B XHMHUHM TIPU HM3YYCHUH BEIIECTB M XUMHYECKUX SBICHUU
(HaOmrofieHre, U3MEpEHHe, SKCIIEPUMEHT, MOJCIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BEILECTBAMH U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUH COOJIIOAATh MpaBUiia MOJL30BAHUS XUMUYECKON MOCYA0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUIAHUPOBATH W BBIMOJHATh XHUMHUYECKANW HKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPU HarpeBaHUU, MOJYyYEHHE ITUJIEHA U HU3Y4YEHHE €ro
CBOICTB, KaueCTBEHHbIE pEAKIMH OPTraHMYECKHUX BEIIECTB, JEeHATypanus OeJIKOB Mpu
HArpeBaHUU, [IBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUM C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTHU
pu OoOpallleHUu! C BEIECTBaMU U JIAOOPAaTOPHBIM 00OpYIOBaHUEM, MPEIACTABIATH PE3YIbTAThl
XUMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIHUN H
(dbopMyIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OPMAIHUIO,
MOJTy9aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBor MH(poOpManuu, UHTepHET U IpyTuXx);

c(hOpMHUPOBAHHOCTh YMEHUH COONIOJaTh TMpaBWIa DKOJOTHYECKH IIeJIeCO00Pa3HOro
MOBE/ICHNS B OBITY U TPYIOBOM [EATEIBHOCTH B LEISIX COXPAHEHUS CBOEro 3/I0pOBbSI U
OKpY’Kalolllel MpUPOIHON Cpelibl, 0CO3HABaTh OMACHOCTh BO3JIEHUCTBHS HA JKUBbIE OPraHU3MBbI
ONpeAcNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens [IJIK, moscHsaTe Ha
puMepax crnocoObl YMEHBUICHHs] M MPEJOTBPAIICHUS UX BPEAHOIO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;



JUIsl 00y4arolUuXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbSI: YMEHHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX NO3HAHUS BEILECTB U XUMUYECKUX SBJICHUIH;

JUIs CJeNbIX W CAa0OBHIAMIMX OOYyYaroIUXCA: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOUYECUHYIO cucTeMy obo3HaueHuit JI. bpaiins mis 3anucu XuMu4eckux popmyIL.

11 KUIACC

[IpenmetHble pe3yibTaThl OCBOEHMS Kypca «OOmas U HeOopraHudecKas XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTDh TPEJICTABICHUA: O XHMHYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYpPbl JIMYHOCTU, €€ (YHKIMOHATBLHOM T'PAMOTHOCTH, HEOOXOIUMOW st
pelIeHUs] NPAKTHYECKUX 3a4ad M DSKOJIOTMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJTHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIMOJATAIOIINE
HNOHATHS (XUMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEeKTPOHHBIC OPOUTAITH ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH 0O0BEM, BaJIEHTHOCTh, JJIEKTPOOTPULATENFHOCTh, CTENEHb
OKHUCJIGHUS, XHMHYecKas CBs3b (KOBaJCHTHAas, HWOHHAasg, MeTaJsIn4yecKas, BOJOPOAHAsA),
KpUCTAJUITMUECKass  peméTKa, TUNBl XUMHYECKHUX  PEaKIuil, pacTBOp, DIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAsT AUCCOLUALMS, OKHUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peaklMM, XMMHYECKOE PpaBHOBECUE); TEOPUM U  3aKOHbl  (Teopus
AJEKTPOIUTUYECKON Juccolmanuu, nepuoandeckuit 3akoH J[. WM. MeHneneeBa, 3akoH
COXpaHEHHUS MacChl BELIECTB, 3aKOH COXPaHEHMsI M MPEBpAIICHHS DHEPTHU NMPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XMMMH, MHPOBO33PEHUECKUE 3HAHUSA,
JeXale B OCHOBE ITOHMMAHHSA TNPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHMH,
(aKTOJIOrHUYECKHE CBEJICHHSI O CBOWCTBAX, COCTaBE, MOJYYEHUH M O€301IacHOM HCIOJIb30BAHUU
BaYXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOU JEATEILHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHbIC MPU3HAKU MOHSATUH, YCTAHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOILME IOHSATHS IMpPU ONKUCAHUU HEOPraHMYECKHUX
BEIIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBIICHUS
dopMyn BeIIeCTB M ypaBHEHMH XUMHUYECKUX pPEaKLUH, CUCTEeMaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbBIE Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblii ras,
VIJIEKUCHBIA Ta3, aMMHUak, TraméHas M3BeCTh, Herali€Has W3BeCTb, MUThEBas COJA, MUPHUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAJIEHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX Pa3IMUHOrO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHA,
MeTaJIJIN4ecKasi, BOJIOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAasi, MOJICKYJspHas, MOHHAs, METAJUIMUeCKas), XapakTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHMUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB
10 MX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COequHEHHUH (IpOCThie BEIIeCTBa — METAUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COITH);

c(OpMHUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI Tiepuoanyeckoro 3akoHa J[. U.
MenpgeneeBa ¥ JIEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHPOBAHHOCTh ~YMEHHH  XapaKTE€pPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX A1eMeHTOB 1—4 nepuonos lleproauyeckoit cucteMbl XUMHUECKUX 31eMeHToB /1. 1.
MenzeneeBa, WCHONB3YS TOHATUS «S-, P-, O-DJEKTPOHHBIC OpPOWTAIN», «IHEPreTUUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsSI CBOMCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEMHEHMH MO nepuoAaM U rpynnam l[lepuoauyeckoil CHCTEMBI XUMUYECKHUX AemMeHToB 1. 1.
MeHnpeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOIICTBa HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIAcCOB, IOATBEPXkAATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHMYECKMMHU BELIECTBAMU C IIOMOILIBIO ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

c(OPMHPOBAHHOCTh YMEHHs KJIACCU(DUUIMPOBATh XMMUYECKHE DPEAKLUUHU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIUIOBOMY J((EKTy peaxiud,
U3MEHEHHUIO CTETICHEH OKMCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YIACTHIO KaTalnu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHHs peakluil pa3IUYHbIX THIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHUS PEaKUUi MOHHOTO OOMEHa, YUHUTBIBasl YCIIOBHS, IIPU KOTOPBIX 3TH
peaKuuu UAYT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh ONbBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PAaCKpbIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3nuuHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO0 PAaBHOBECHS B 3aBHUCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTb XHUMHUYECKHE TPOIECCHI, JEKallie B
OCHOBE IPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh
IpeIcTaBiIeHU 00 OOIMX HAyYHBIX NPUHILMIAX M 3KOJOTHYECKUX MpoOiIeMax XUMHUYECKOTro
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBas JI0Ni BEIECTBA B pAcTBOpPE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
peakIuax, Macchl BellecTBa MM 00bEMa Tra3oB MO M3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakiun Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COONIOATh MpaBUjla MOJb30BaHUS XUMUYECKOW MOCYNOi U
71a00paTOpPHBIM 000PYIOBAaHHEM, A TAKXKE MPaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJaA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XHMUYECKUN SKCIIEPHUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B MPHUCYTCTBUM KaTalau3aTopa, OMNpPEIEJICHHE CpEbl
pPacTBOPOB BEILIECTB C IMOMOIIbIO YHUBEPCAIBHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (AaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklud HOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOboHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, pEIIeHUE HKCIEPUMEHTAIBHBIX
3agau nmo TemMaM «Metamnely u «Hemetamib») B COOTBETCTBHM C TPaBUJIAMU TEXHUKHU
0e30macHOCTH MU 0OpallleHUH C BELIECTBaMU U J1JaOOPaTOPHBIM 000PYI0BaHUEM, MTPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO SKCIIepHMEHTa B (opMe 3aluCH YPaBHEHUIH COOTBETCTBYIOIIUX
peaxuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OpMALHIO,
[OJy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpEICTBa MaccOBOW KOMMYyHMKauuu, VIHTepHEeT u
JPYTHX);

c(OPMHUPOBAHHOCTE YMEHMH COOMIOAATh MpaBWJa SKOJOTMYECKH Ieeco00pa3Horo
MOBEJICHUS B OBITY W TPYJOBOH IEATEIFHOCTH B LEISIX COXPAHEHHS CBOETO 3[0POBBS W
OKpYXKarolled MPUPOJHON Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OIpeIeIEHHBIX BEIECTB, MOHUMasi cMbIca mokasatess [1IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUS U NIPEAOTBPALIEHUS X BPEJIHOIO BO3/IEMCTBUS HA OPraHU3M UYEJI0OBEKA;

JUist 00Oy4aroluXcsl ¢ OrpPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsl: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SBIICHUIA;

JUIs CJeNbIX W CAa0OBHIAMIMX OOyYarolMXCs: YMEHHME MHCIOIb30BaTh pesibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiing ans 3anucu xumudyeckux (Gpopmyst.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHuUe pa3aesioB H TeEM (uudpoBble
Ne n/m P Kontpoabusie IlpakTuueckue p )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
IIpenmer opranndeckoit xumuu. Teopus
1.1 CTPOEHUS OPTaHMUECKUX COCTMHEHUH A. 3 0 0 https://resh.edu.ru/
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI 2 0 0 https://resh.edu.ru/
HenpenenpHbIe yrIIEBOAOPOALI: aIKCHEI,
2.2 pel a HOPOA 6 0 1 https://resh.edu.ru/
aJIKa/IueHbl, aJTKUHBI
2.3 ApoMaTtudeckue yrieBoa0pobl 2 0 0 https://resh.edu.ru/
[IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB U
2.4 PUPOZ . AOPOA 3 1 0 https://resh.edu.ru/
UX mepepadboTka
Hroro no paszneny 13

Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHEeHNs
3.1 CrupTtel. DeHou 3 0 0 https://resh.edu.ru/

Anpaerunpl. KapOOHOBBIE KUCIIOTHI.
Crnoxuble 3¢upbl

3.3 VYrneBoasl 3 1 0 https://resh.edu.ru/

3.2 7 0 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kaine opraHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIOTBL. benku 3
Hroro o pasneny 3

Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

https://resh.edu.ru/

https://resh.edu.ru/

Hroro mo pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34


https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

Kosau4vecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM nmuppoBbIe
Ne n/m P Kontpoannbie IIpakTuuyeckue (itdpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3 0 0 https://resh.edu.ru/
aneMeHToB [. 1. MeHeneera
C .M &
1.2 TpocHie Bettiectsa. MHoroobpasie 4 0 0 https://resh.edu.ru/
BEIIIECTB
1.3 XVUMUYECKUE PeaKINU 6 1 1 https://resh.edu.ru/
Hroro no pazneny 13 https://resh.edu.ru/
Paznen 2. Heoprannueckasi Xummusi
2.1 Mertauib 0 https://resh.edu.ru/
2.2 Hemeramnsr 1 https://resh.edu.ru/
23 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 5 0 0 https://resh.edu.ru/
BEIIIECTB
Wroro no pazneny 17 https://resh.edu.ru/
Pa3nen 3. XuMus 1 :XKU3Hb
3.1 XUMHS U )KU3Hb 4 0 0 https://resh.edu.ru/
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE

Ne Jara mudpoBbie

Tema ypoka Kontpoasnbie IIpakTn4yeckue p
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI
pecypchl
IIpeaMeT opraHMYeCcKOM XUMHH, €&
pelt P 1 0 0 https://resh.edu.ru/

BO3HHUKHOBCHHC, Pa3BUTHEC U 3HAUCHUC

Teopust CTpoeHU OPraHUYECKUX
coenuHeHnit A. M. Bytiepoga, eé 1 0 0 https://resh.edu.ru/
OCHOBHBIC ITOJIOKCHHS

[IpencraBienue o Kinaccuukauu
opraHuyeckux BemiecTs. Homenknarypa

1 0 0 https://resh.edu.ru/
(cucremaTnyeckasi) U TpUBHAIbHbBIC
Ha3BaHUsI OPTaHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE,
. P 1 0 0 https://resh.edu.ru/
TOMOJIOTHYECKHH PsIJT
MeTtaH ¥ 3TaH — OPOCTEUIINE
P 1 0 0 https://resh.edu.ru/
MIPEICTABUTENH AJTKAHOB
AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0 https://resh.edu.ru/
OTUIEH U IPOMUIEH — IIPOCTEHUIIINE
p p 1 0 0 https://resh.edu.ru/
MPEICTABUTENIN ATKEHOB
ITpaxtnueckas padora Ne 1. «ITomyuenue
P P i 1 0 1 https://resh.edu.ru/

9THUJICHA U U3YYCHHUC CTO CBOMCTB»

Anxanuensl. byranuen-1,3 u
MeTmioytaauen-1,3. [Tomyuenue 1 0 0 https://resh.edu.ru/
CHHTETHYECKOTO Kay4dyKa M PE3NHbI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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10

11

12

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTHUECKUHN Psil. ALETHIIEH —
IIPOCTEUIINI IIPEACTABUTEND AJIKUHOB

Brrunciienus no ypaBHEHHIO XUMHUYECKON
peakuuun

Apensl: 0eH3011 U ToryoJl. TOKCHYHOCTh
apeHoB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

13

I'enernueckas cBsA3b yriieBOJIOPOAOB,
MMpUHAAJICIKAIINX K pa3JIMIHbIM KJlaCCaM

https://resh.edu.ru/

14

15

16

[IpupoHBIe HCTOYHUKH YTIIEBOIOPOIOB!
NPUPOJHBIN ra3 ¥ MONMYTHBIE HEPTIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YIIIEBOJOPOIOB:
NPUPOIHBIN ra3 ¥ MOMyTHBIE He(TIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu
KonrtponsHas paboTta no pasaeny
«YTIeBOAOPOABD)

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

17

Hpe,ueanLIe OIHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 3TaHOJI. BOI[OpO,[[HaSI CBA3b

https://resh.edu.ru/

18

MHuoroaroMHEBIS CIIMPTHI: OTUJICHTJIINKOJIb U
TIIMOCPHUH

https://resh.edu.ru/

19

20

21

22

DeHO: CTPOEHUE MOJIEKYIIBI, (PU3NUECKHE
U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE

Anpaeruapl: opMaIbACTHI U
areranpaerun. Aneron

OIHOOCHOBHBIE TIPEICNIbHBIE KapOOHOBHIE
KHUCJIOTHI: MypaBbUHAS U YKCYCHAS

[TpakTrueckast padborta Ne 2. «CBoiicTBa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
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23

24

pacTBopa YKCYCHOU KHCIIOTBD)

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK

NpEaACTAaBUTEIN BBICHINX Kap6OHOBBIX
KUCJIOT

MpbL1a KaK COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

https://resh.edu.ru/

https://resh.edu.ru/

25

CrnosxHble 3(hUpbl Kak MPOU3BOIHBIE

KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB

https://resh.edu.ru/

26

27

28

JKupsl: ruiposin3, IpUMEHEHUE,
Ouosornyeckas pojb )KHPOB
YrieBoapl: COCTaB, KJIacCUpUKAIHUSI.
Baxueiinme npenctaBuTeNu: riI0K03a,
bpykTo3a, caxapo3a

Kpaxman u nemirono3a kak npupogHbie
MOJIUMEPEI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

KonTponbnas pabota no paszueny
«Kucnopoacoaepxaiiyue opraHu4ecKue
COETMHEHUS

https://resh.edu.ru/

30

31

32

33

34

AMWHBI: METUJIAMIUH W aHUJIMH

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpPTaHUYECKUE COCTUHEHUS, UX
ononornyeckoe 3Hauenue. Ilentuast

benku xak npuponusie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIC TIOHSATHS XUMHHI
BBICOKOMOJICKYJIAPHBIX COCJIMHECHU M

OcHOBHEIC METOJbI CHHTE3a

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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BBICOKOMOJICKYJIAPHBIX CoeﬂHHeHHﬁ.

IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE
padoThl padoThbI
pecypcebl
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
1 0 0 https://resh.edu.ru/
KOH(UTypauusi aToMOB
IIepnognueckut 3axoH u Ilepuoanueckas
CUCTEMA XMMHUYECKHX 3J1eMeHTOB [I. 1.
A . 1 0 0 https://resh.edu.ru/
Menpeneesa, UX CBsA3b C COBPEMEHHOMN
TEOpUEN CTPOEHHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB
XMMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUN 110
rpynmnam u nepuogam. 3HaueHue
Py P 1 0 0 https://resh.edu.ru/
NEPUOANUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHnieneeBa B
pa3BUTHH HAyKU
CrpoeHue BeniecTBa. XUMUYECKas CBS3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUA 1 0 0 https://resh.edu.ru/
KOBAJICHTHOM CBsA3U. BomopoaHas cBsA3b
BanenTHOCTB. DNEKTPOOTPULIATEIBLHOCTD.
Crenensp okucinenus. Bemecrsa
1 0 0 https://resh.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOECHUS
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTHHBIE M KOJUIOUIHBIE PACTBOPSI. 1 0 0 https://resh.edu.ru/

MaccoBasi 107151 BELIECTBa B pacTBOpPE


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

10

11

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeNUHEHUM. [ eneTnyeckas
CBSI3b HEOPIraHUYECKUX BEILIECTB, Pa3IUYHBIX
KJIACCOB

Knaccugukaius XuMHUecKuX peakiuuii B
HEOPraHWYECKOM U OpraHM4eCKON XUMHHU.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUS U IPEBPALICHUS] SHEPTUU IPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakiuu. OOpaTuMble peakLuy.
XHUMHUYECKOE PAaBHOBECHE

[Tpaxtrueckas padota Ne 1. « Biustaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

OnekTponuTHdecKas qucconuarys. [lonstue
0 BoJiopoiHOM Tokazarene (PH) pactBopa.
Peakuu nonHoro oomena. I'uapomnus
OpPraHMYECKUX M HEOPTraHMUECKUX BEIIECTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

12

OKHUCINTENFHO-BOCCTAHOBUTEIIbHBIC
peaxmmu. [TonsiTre 00 amexTponmse
pacIiaBoB U pacCTBOPOB COJICH

https://resh.edu.ru/

13

14

Kontponbnas pabota no paszneny
«TeopeTnueckre OCHOBBI XUMUU»

Mertaibl, ux nojoxxenue B [lepuoguaeckoit
CHCTEME XUMHYECKHUX deMeHToB JI. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mue PU3NIeCcKue CBOWCTBA
METAJIJIOB

https://resh.edu.ru/

https://resh.edu.ru/
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15

16

17

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif
HaIpsKEHUH METAILIIOB

XUMHYECKUE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPHH, KaJIui, KalbI[Ui, MarHHH,
ATIOMUHHI) U UX COeTMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeTMHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
CoeTUHEHUN

https://resh.edu.ru/

19

20

21

22

23

[IpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAJbHBIX 33/1a4 10 TEME
«MeTtamapi»"

Hewmeramnibl, uX mMojgoXeHHe B
[Tepuoanyueckoit cucteMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

®duzndecKkue CBONCTBA HEMETAILIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpPE
KHCIIOpOJa, cepbl, hocdopa u yrieposa)
XHUMHUUYECKUE CBOMCTBA FAJIONEHOB, CEPhI U UX

CoeTMHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEMHEHHI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

24

25

XVMMHYECKUE CBOWCTBA yIIIepo1a, KPEMHMS U
HUX COeIUHCHUN

[IpuMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX
COeTUHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

26

O0001eHME ¥ CUCTEMATU3ALUS 3HAHUM 1O

https://resh.edu.ru/
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teme «Hemeramney. Beraucnenns o
YPAaBHEHUSM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACUETEI

[Tpaktuueckas padota Ne 3. «Pemenue
27 SKCHEPUMEHTAIIbHBIX 33/a4 110 TEME 1
"HemeTamasl"»

KonTtponbHas pabora o temam «MeTamibny

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

28 1
n «Hemeramaeny

29 Heoprannueckne u OpraHMYeCcKre KUCIOTHI. 1
Heopranuueckue u opraHnuecKue OCHOBAHUS
AMdoTepHbIE HEOPTraHUYECKUE U

30 oprannueckue coequHeHus. ['eHeTnyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Poinb XxuMuu B 00€CIIeYeHUH KOJIOTHYECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
pa3BUTUU MEIULIUHBI
[IpeacraBnenus: 00 0OMUX HAYYHBIX

32 MPUHLIKIIAX TPOMBIIIIEHHOTO MOY4YEeHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB

34 XuMHS ¥ 370POBBE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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YYEBHO-METOJIMYECKOE OBECHEUEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus, 10 kinacce/ I'abpuensa O.C., OOGIIECTBO C OTPaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe obmectBo «M3narensctBo «IIpocBemenner»
* Xumus, 11 knace/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO

«IPODAY; Axunoneproe oobmectBo «M3narensctBo «IIpocBemenner»

METOINUYECKHUE MATEPHUAJIBI J1JIsl YUUTEJIA

Beeaure 1. O.C.I'abpuensu, ['.I".JIpicoBa « Xumust Metoandeckoe nocodue — 6a30BbIit
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3a/1adax, ynpaxHeHusx. 11
kiacce» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc: KonTponbHbie 1
NPOBEPOUHBIEC PaOOTHI K yueOHuky». — M.: lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHas kHura s
yuurtens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I'.JIbicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonpHast kHura 1iist
yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun 110 XUMUU U CIIOCOOBI UX
pemenus» - M.: «Zlpoday, 2021ro.

7. B.I'. JlenucoBa «Xumus 11 kinacc noypounsie miansl no yueOnuky O.C.I'abpuensina,
I".I".JIsicoBoit» - Bosnrorpamn» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectbl mo xumuu 11 kaacey», - M.: Dk3ameH,

2019r.



9.9. O.C.I'abpuensn, U.I'.octpoymoB «XumMudeckuii akcriepuMeHT B mkosie 11 kmacey; - M.:

Hpoda. — 2019 rox.

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/

Beenure Beaurenannsiehttp:// www.chemnet.ru ['azera «Xumus» u cailt 1uis yaurens «51
Uy Ha YPOK XUMUI»

http://him.1september.ru Exunas xomnekmus [{IOP: [IpenMeTnast Kommekmust « XUMUS)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC YKCTIEPUMEHTHI:
xumus. Komnekus Poccuiickoro o6meo0pa3oBaTeasHOTO TopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickast onmuMimaia mkoJIbHUKOB 110 XUMHH

http://chem.rusolymp.ru Opranudeckas XuMus: SJIEKTPOHHBIA YICOHUK ISl CPETHEN TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JICKTPOHHBIN YI4COHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIISIK: XUMUS
http://www.chemistry.ru JlucraHupoHHas OJIMMITHAIA [T0 XUMHH:

TeJIeKOMMYHI/IKaIIPIOHHBIﬁ O6p330B3.T€JIBHBIﬁ IIPOCKT






