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MNOACHUTEJIBHAS 3AIINCKA

[TporpaMMma 1Mo XMMHU Ha yPOBHE CpeIHEro o0mero oopazoBanus pa3padoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ysibTaraM OCBOCHHUs (penepalibHOi 00pa30BaTEeIbHOM MPOTPAMMEBI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrasieHHbix B DenepanbHOM TrocCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npenogaBanusi yueOHOTO IpeaMera
«Xumus» B o0Opa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqTu3yOIMMX
OCHOBHBIC 00pa3oBaTeiIbHBIC MPOTPAMMBI, U OCHOBHBIX MONOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 O0IIen
CTpaTeruu 0Oy4YeHHsI, BOCHIUTAHMS U Pa3BUTHUSL 00ydJaIONMUXCS CPEICTBAMU y4eOHOTO IMpeaMera
«Xumus» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLIETITYaJbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IL€JIeH, COJIEp)KaHHs, pPE3yIbTaTOB OOydYeHHsS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4YaeMOE€ BBITYCKHHKaMu  0O0lIeo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEPIIAIOIIMM 3TallOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o0pa3oBaHUsA. OTHU IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB TPHUPOJIBI, (OPMUPOBAHUS MHPOBO33PCHHS M OOIICH KYJIBTYpPHI
YeNOBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U
IpUpoOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0miero oOopazoBaHusl CpelCTBaAaMH y4eOHOTO MpeaMeTa «XUMUs», CoJAep:KaHue U MOCTPOCHUE
KOTOPOTr'0 OIPEACNIEHbl B TpOrpaMMme MO0 XHMHUU C Y4YETOM CHEeUU(PUKA HAYKH XUMUH, €8
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MATEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1eJaei W MPUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HTPAeT 0COOYIO POJb B COBPEMEHHOM
UBUJIM3AIMH, B CO3/JIaHUM HOBOHM 0a3bl MaTepHalbHON KyJabTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEJICTABICHUS
00 OKpy:KarolieM MUpPE KaK O €IUHCTBE MPUPOIBI M YeIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYXAIOIIEro MHUPA, OCO3HAHUS B3aUMOCBS3HU
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJCHCTBYST C JIPyTMMH €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO Tpylaa U
JKU3HHU KaXJ0To uwieHa oOmectBa. CoBpeMeHHass XUMHs KaK Hayka CO3UAaTelibHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha PElIEHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKONM O€30MacHOCTH U
OXpaHbI 3J0OPOBBSL.

B coorBercTBUM ¢ OOUIMMHM LENSIMM M HPUHLKIAMHU CpeIHEro o0Iero oOpa3oBaHUA
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb W3YUYECHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJBTYPHYIO IMOJATOTOBKY OOYYarOIIMXCS, HEOOXOIUMYIO UM ISt
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MIPOJIOJDKEHHS] 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBnsromuMu  TpeaMeTa «XUMUs» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xuMus» 1 «O0I1as 1 HEOPraHUYECKask XUMHUS, OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUEHHUEM
3HaHUU U3 oOulel XMMHUK) U OpraHudeckord xumuu. @opMuUpoBaHHE JAaHHOW CHCTEMBbl 3HAHUI
Opy W3YYCHHH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT0O0Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckas XuMmus» u «OO0miast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYEHHUIO
y4eOHOro Martepuaja M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBax HAIOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHHA. B Kypce OpraHm4ecKkoil XMMHHU TMOIYy4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOHN peaKIiH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpHUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOrO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(aKTOJIOTHMUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckass XUMHUsA» OOyUarOIIMMCS MPEJOCTaBIAETCs BO3MOXKHOCTb OCO3HATh
3HaUEHUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJO0JIOIMUYECKUX MO3UIIMM,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHUH, a TAK)KE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 um 11  kjaccoB 3iieMEHTaMHU  COJEPXKaHMs, HMEIOLUIMMU
KYJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aUMOCBSI3M XUMHHM C JPYTMUMH HayKaMH, pacKpblBalOT €€ poib B I103HABAaTEJIbHOU U
NPAaKTUYECKON JIEATEIIFHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IIPOLECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHSTh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIIEpUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1enom coaepxanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi OHUMaHUS (QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IMPUPOJHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U peLIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLMAIM3AlMU  OOydaroUIuxcs
IIPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUM, MMEIOIIMX
0a30Boe 3HauUEHHE JUISL pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U
00paboTkn uMHPOpMaNUK, HEOOXOMUMBIX JJsi NPUOOPETEHMs] OMbITa MPAKTUYECKON U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakrtuke npenosaBaHus XMMHH KaKk Ha ypOBHE OCHOBHOT'O O0IIer0 00pa3oBaHus, TaK U
Ha ypOBHE cpenHero oomero oOpa3oBaHMs, TNpPU  ONPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IleJiel M3y4yeHHUs MpeaAMeTa HampaBiIeHHUEM IMEPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOM HAyKM Kak o00JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUYEeHHUS MIPeIMEeTa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs TJIABHBIMM LIEJIIMH HU3Y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWW KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUHM XHWMHHU, OCBOCHHUE SI3bIKa HAayKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAaKOMJICHHE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX IMO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHii, HEOOXOAUMBIX Ul MPUOOPETEHHUS YMEHH OPHEHTHPOBATHCS B
MHUpE BELIECTB U XUMUUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOMIOACHUEM TMpaBuil 0Oe301acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4YeHUs IpeIMeTa B
[IporpaMMe 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cucTeMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MpENoJaBaHUU XUMHUHU B OOJbIleH
CTENEHM OTAAETCA NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEpXKaHUs OO0yuyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHMKAa OOIIe00pa3oBaTeNbHOW  OpraHu3aluy,
BJIAJICIONIECT0 HE HAOOpOM 3HAHW, a (YHKIMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO MOJYYEHUs] 3HAHUW M MPUMEHEHUS UX B PEANbHOW JKU3HU IS pEeLICHUs
IPAKTUYECKUX 3ajau.

B cBi3M Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYCHUE
IPUOOPETAIOT TaKUeE 1IEJU U 331a4H, KakK:

ajanTanus oOydYaromMXcsi K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMUpPOBaHHE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLUsAX, CBA3aHHbBIX C BELIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y OOYyYaroIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JUUISl PA3JIMUYHbIX BUJOB JEATEILHOCTH: PEIIEHUs IpodiieMm,
[IOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TAKXKe I OLIEHKH C
MO3HUILIUN HKOJIOTHUECKOM 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00y4aromuxcs: CIOoCOOHOCTH CaMOCTOSITENIbHO NMPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHOW U Hay4HO-TOMYJISpHOW UH(OPMALIUU XUMHUYECKOTO
COJIEp/KaHUS;

(bopMupOBaHUE U pa3BUTHE y O0YUaAIOLINXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJAECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs yOexJIEHHOCTM B TyMaHHUCTHYECKOW HamlpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHHH TJo0albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIL30BAaHMUS, IIONOJHEHNS JHEPreTUYECKUX PECYPCOB M COXPAaHEHUS IMPHUPOJHOTO
paBHOBECHsSI, OCO3HAHHSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaK)XX€ MPUOOPETEHUS OIbITA MCIONb30BAHUS MONYYEHHBIX 3HAHUHN IS IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBICHUSMHU.

B ydyeOHOM maHe cpegHero obmiero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB IpeaMeTHoN obmacTu «EcTecTBeHHO-HAYYHbIE TPEMETBD.



OO61iee yuCiIO YacoB, OTBEAEHHBIX Ul M3YUYEHUS XMMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmiero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 4ac B Henemo).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKO XUMHHU

[IpenMer opraHrYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYECHHH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OPraHWYECKUX COEIUHEHUN (cucTeMaThdeckas) W TpPUBHAIbHBICE Ha3BaHUS BaKHEUIIHMX
MIPEICTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAlllEHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BELECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpPEHUS ), HAX0XKACHHUE B IPUPO/IC, TOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTAaBUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), TOIy4YeHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHI psia. ALETUICH —
NPOCTEHIINIA TPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUUECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIIH, TOPEHHSI ), TOyUYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJY4YEHHE M TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBsA3b MEXIYy YIVIEBOJOPOJaMHU,
MPUHAJISKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIi Ta3 U MONMyTHBIE HE(TSAHBIE Ta3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nepepaboTku He(TH, UX TMPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroiib U MPOIyKThl €ro NepepaboTKH.

OKCIEpUMEHTAIbHbIE METO/bl U3YUEHUS BEIIECTB M MX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3lamu 1acTMacc, KaydyKoB U pe3uHsl, koyuiekuun «Hedte» n «Yromap», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE INPAKTHYECKOW pPabOTHI:
MOJTy4Y€HHUE 3TUIIEHA U N3YYEHHE €rO CBOMCTB.

Pacuérnble 3agadu.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XUMHUYECKHE CBOWCTBA (peakIMu C aKTUBHBIMHU METaJlJIaMH, TaJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoaHeie cBsI3u MeXay MOJIeKyJaMHu cIUpToB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OpraHu3M YeJIOBEKa.




MHoroaTtoMHble CHMPTHI. OTUICHIVIMKONb W TJULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anbrerunpl M kemonwvl. DopManbIeruj, aueTadbAErHJ: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE pEAKIIMM),
[IOJIy4YE€HUE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpO€Hue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBONWCTBA, 00LIME I Kjlacca KUCIIOT, peaKusl
TepuHKaNMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I 'MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrieBoJpl: cocTaB, KJIacCU(PHUKAIMS YTIEBOAOB (MOHO-, 1U- U Moaucaxapupsl). ['moko3a —
INPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okucieHune amMMHMayHBIM PAaCTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykro3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemiono3a Kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJbl W3YUYEHMs BEIIECTB U MX IPEBpALICHUI: NpPOBEACHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHHe 3TaHona okcuaoMm wmenu(ll)), mMHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ rugpokcuaom meau(Il)), ampaerunoB (oxucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpokcumom wmenu(ll), B3ammoneiicTBue
Kpaxmaja C HMOJOM), HpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bbluniciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha npuMepe IMLMHA). buonornyeckoe 3HaueHue
amuHOKuUCIOT. [lenTumsl.

benkn xak NpupoOAHbBIE BBICOKOMOJEKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: THUAPONIM3, JCHATypalus,
Ka4eCTBEHHbIE pEaKIu Ha OEKH.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB M UX MPEBPALEHUI: HaOoeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBIEC COCAUHEHHUS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHN, CPEOHSAS MOJIEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPALLEHUIN: O3HAKOMIIEHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyKOB.

MexnpeamMeTHbIE CBS3H.



Peanu3zanust MexXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIIOJb30BAHUE KaK OONIMX E€CTECTBEHHO-HAYYHBIX IOHATHH, TaKk W
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMH JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHATHS: SBJICHHE, HAy4YHBIA (aKT, TUIMOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CUHTE3, KIACCU(PUKAIMS, TMEPUOJUNIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTTMPOBAHUE.

®dwusuka: Marepus, YHEPIUs, Macca, aToM, AIEKTPOH, MOJIEKYJa, YHEPIeTUIECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
WX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEleCTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOOoTHs: MHUILEBbIC MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEJICTRA,
JICKaPCTBEHHBIC U KOCMETUYECKHUE MPEnapaThl, MaTepHabl M3 HCKYCCTBCHHBIX H CHHTETUYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
OHepreTuyecKre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacrpeneneHus: JIEKTPOHOB M0 OPOUTAISAM B aTOMaxX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

[Tepuognuecknit 3akoH u llepmomnueckas cucrema xumuueckux saemertos JI. M.
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOECHHs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyIIaM U nepuojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CrtpoeHue BeliecTBa. XUMHUYECKass CBs3b. BHUIbl XUMUYECKOW CBSI3UM (KOBaJEHTHas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJulnyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. FIOHBI: KAaTHOHBI M AHUOHBI.

BemtectBa MOJEKYyJISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 nucniepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas 1oJs
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuueckux coefauHeHuil. HomeHkinaTypa HeOpraHWYeCKHX
BEILECTB. ['eHeTnuYeckas CBs3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THYHBIM
KJIaCCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOpraHMYecKoW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U ITPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (akTopoB. OOpaTHMble peakluu.
Xumnueckoe paBHOBecHe. (DAKTOpBI, BIMAIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTHdeckas aucconuamnus. CuimbHble W clia0bie 37eKTponuThl. Cpema BOJTHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHA, LEJIOYHAs.



OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpUMEHTAJILHBIE METO/bl M3YyYEHHUsl BELIECTB U UX IPEBPALLEHUI: JEMOHCTpanus
tabmun «Ilepuonuueckas cucrema xumumyeckux snemeHtoB Jl. M. MenneneeBa», usyueHue
MoOJielIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3joXKeHHE NEepOKCHIA BOJIOpOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PACTBOPOB BEIECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEICHHE MPAaKTUYECKOM paboThl «BiusHue pasnuyHbIX (PaKTOpOB Ha
CKOPOCTb XUMHUYECKOM pEaKLIUN».

PacuérHble 3anaun.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIOJIB30BAHUEM IOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannyeckass xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucreMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa u OCOOEHHOCTH CTpoeHMsI aromMoB. (du3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XVWMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUIOB, KUCIOPOICOIEPKAIUX KUCIOT, BOJOPOJHBIX
COEJIMHEHUM ).

ITpuMeHeHne BaKHENIINX HEMETAJNIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meramnos B [lepruogudeckoi cucTeME XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METAJIJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWUIIMX METAJUIOB (HATPUM, KaJdid, KaJdbIMd, MAarHUM,
QIIOMUHUH, [UHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

OO6mme crocoObI moTydeHusI MeTaIUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOAbl H3Y4YEHHMS BELIECTB M MX IPEBPALLEHUN: H3y4YEHHE
KOJUIGKIIMA «MeTalibl M CIUIaBbl», 0Opa3loB HEMETAJUIOB, PEUICHHWE AKCIEPUMEHTATBHBIX
3a1a4, HaOJNIOJeHHMEe W  ONHMCAHWE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B pEaKIMM BELIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUHU, €CIIH OJITHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B 0OecriedeHnu IKOJIOTHUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MeaulMHBL. [loHSATHE O HAyyHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBnenuss 00 0OMMX Hay4yHbIX MNPHUHLMIAX TPOMBIIUIEHHOTO IOJY4YEHHUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB M MAaTEpPUAIOB: BAXXHEHIIME CTPOUTENIBHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTe€pHualbl, KPACKH, CTEKJI0, KEpaMUKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHM4YeCcKHe U MUHEpaJIbHbIE y100pEHUSI.

XVMHS M 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOTO UCIIOIb30BaHMs MPenapaToB ObITOBOM XMMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXIpeIMeTHbIX CBS3eH MpHU U3YYEHHH OOIIEel U HeOpraHMYecKoi XMMUU B
11 xyacce oCyIIECTBISIETCS Yepe3 MCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK U MOHSTUM, SBISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (HakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IMHUIIBI UX H3MEPEHUS, CKOPOCTbh.

buonorust: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomnorus: XUMUYECKas MPOMBILIIIEHHOCTb, MeTaJLTyprus, MPOU3BOICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO03SHCTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (apMareBTUYecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpPHAaliOB, JIEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTUHU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyYarOIIUMHUCS
porpaMM CpeaHEro oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIMETHBIM).
Hayuyno-mMeronnyeckoil OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO0/.

B coOoTBETCTBHM C CHCTEMHO-IEATEIbHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha YPOBHE CpEJHEro oOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAaHHE O0YYAIONIMMUCS POCCUHCKON TPaKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBALIMU K 00yYEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PyKOBOJCTBOBAaTbCS B CBOEHM JESATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMeTa «XHUMHUsD JIOCTUTAKOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM JICSITEIIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH U HJ€alaMH POCCHIICKOIO
TPaXXTAaHCKOTO OOIIecTBa, MPUHATHIMA B OONIECTBE HOPMAMH W TIPAaBHJIAMHU ITOBEICHUS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JMYHOCTH 00YYarOIINXCSI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpMUPOBAHHOCTH
OMBITa TIO3HABATEIBLHON W TMPAKTHYECKON JEATEIHHOCTH OOyYarouuxcsi MO pean3aluu
MIPUHSTHIX B OOIIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY M MPaBOMOPSIJIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHWI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENbHBIX 3a/a4, BHITTOJIHEHHH XUMUUECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUJAOB YUECOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAyYHOMY HACICAHI0 OTEYECTBEHHOM
XUMUU;

YBaXXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM M TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEINbHBIX HAOTIOACHUA,
KPOTIOTJIMBBIX DKCIIEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

WHTEpecCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOUIEM aHAJIU3€
nH(pOpMAIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOMN OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHSI;



CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBAPHILEH C MO3ULMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbSI:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCcTBaMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYIOBOU J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI UHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIKNX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHUA TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEIOBATEIBCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JNESATEIbHOCTH,

YCTaHOBKM Ha aKTHMBHOE YYacTHE B pEIICHUM MPAKTUYECKUX 3aJa4 COLHAIBHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQPEecCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBAKEHUS K TPYY, JIIOJAM TPYJa U PE3YJIbTAaTaM TPYIOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJAMBHUIYabHOM TpaeKTOpHUH OOpa3oBaHMs,
Oynmymel mpodeccuu U peanu3anui COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUSI BOIPOCOB
PalMOHATIBHOTO IPUPOJOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHUS JEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKalOLIeW NPUPOAHOM Cperne,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE YKOJOTHUYECKUE TMOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YWsl PA3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYJbTYpbI, OMbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTHUKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJOCTHOTO MpPeICTaBiIeHHs 00 OKpYy:KaroIleM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny IpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIHM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KyJbTYpPBI, PEUICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIIMHBI,



00€CTIeYeHUN YCIIOBHH YCIIEIIHOTO TPYyia U SKOJOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHMAHHS CYIIHOCTH METOJIOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MOMyYaeMbIe 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOMIETO0 MHUpa M MPOHCXOIIIIUX B HEM W3MCHEHHIA,
YMEHHS JieJIaTh 000CHOBAaHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C IIEJIbIO MOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEHICHUS TIPOoOieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEIILCKON ACSITEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUM TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3lIW4yHbBIX cdepax MnpoQecCHOHATBHON

JeATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOro IMpeaMera «XUMHsS» Ha YPOBHE
cpeaHero o0mero oopa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUII (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TIOHSTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIICIOBAaHKE, HAOIOICHIE, U3MEPEHHUE, DKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIC yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryJsTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ KCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUUILUIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘~IG6HI)Ie HCﬁCTBHH B IIO3HABAaTEIILHOU U
COLMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH y4YEOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBgJiajieHne YHHBEPCAIbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH JAeiiCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOATENILHO (POPMYJIMPOBAaTh W  aKTyaJlM3HpPOBAaTh MPOOJEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpENENATh IEJIN JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUS — BBIACIATH
XapaKTepHbIe TMPHU3HAKKM TIOHATHH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBCTCTBYIOIIMEC MMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u FIBJ'IGHI/II\/'I;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUYECKUX PEAKIIHI;

YCTaHaBJIMBATb NPUINHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHbBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

IMPUMCHATE B INPOLUECCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHWU CHUMBOJIMYECKUEC (3HaKOBBIe)
MOJIEIH, PEOOPA30BBIBATH MOICIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMudeckass (popmyna, ypaBHEHHE XHMHUYECKOW pEaKIUh — TPU PEIICHHH YISOHBIX
MIO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSATh HAa3BaHHBIC MOJICIbHBIC MPEICTABICHUS
AJI BBIABJICHUSA XapaKTCPHBIX ITPU3HAKOB U3YyYaC€MbIX BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ.



2) 0a30BbBI€ HCCJIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynaMpoBaTh L€ U 3aJauyd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHHUS YUYEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O00OOIICHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATbCSI B  Ppa3jIM4YHBIX HCTOYHUKAX HMHpOpMaLuu (HAYyYHO-IOIYJIspHas
JaUTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHerta),
aHaM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBleHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

GopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NpPH IOMCKE U OTOOpe
uH(popMaLuu, HEOOX0AUMOM /17151 BBIIIOJIHEHUS yUYE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

npuoOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OPMY IpEeACTaBICHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH H JPYTHUE);

UCIOJIb30BaTh HAyYHbIM $3bIK B KayeCcTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MYEeCKue W MaTeMaTW4YecKHhe) 3HaKh |
CUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OgiageHne yHHBePCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBUAMM:

3a/1aBaTh BOIPOCHI M0 CYIIECTBY O0OCYKJa€MOW TE€MBI B XOJi¢ JHaJIora W/ JTUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIMPOBATH CBOM MPEJUIOKEHUS OTHOCHUTEJIBHO BBIOJHEHHUS
MPEI0KEHHON 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, IMOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOro npoekTa ¥ (HOpMyIMpOBaTh BBIBOJBI IO pe3yjibTaTaM IMPOBEAEHHBIX
UCCIIEIOBaHUN MyTEM COTJIaCOBaHMsI MO3ULMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMH.

OBiageHne YHHMBEPCAJIbHBIMH PeryJsiTUBHBIMU AefiCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JNEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX pElIeHUs C YYETOM MOJyYEHHUS! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLIUSAX;

OCYHIECTBIISITh CAMOKOHTPOJb CBOEHW JEATEJIbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC



IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPAKAOT:

c(OPMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, POJIM XMMHUU B IO3HAHUU SIBICHUN NPUPOIBL, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pellleHusT TPAaKTHYECKUX 3aJad M OKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU Cpeae;

BJIQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
HNOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAs: 000JI04Ka aToMa, MOJIEKyJa, BaJICHTHOCTb,
3NEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITICPONHBIA  CKEJeT,
byHKIMOHAIbHAS TpyMNa, pajuKai, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOAEpIKAIIME COCAUHEHUS, MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHHUSI); TEOPUHU U 3aKOHBI (T€OpUs CTPOCHUSI OpraHMUeCKUX
BeuiectB A. M. bymiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIUEe B OCHOBE IMOHMUMAaHUs
IPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJMyuYeHUU U 0€30MaCHOM MCIOJIb30BAHNN BaKHEHUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y IIPAKTUYECKOH JESATENBHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHUS IIPY ONIMCAHUU COCTABA, CTPOCHUS U
MIpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIUKY JJISI COCTABIJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYIT OpraHMYECKUX BEIECTB
U YpaBHEHUH XMMHUYECKHX peaKLUii, U3roTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUI yCTAHABIMBATH MPUHAJIEHKHOCTh U3yUEHHBIX OPraHU4YEeCKUX
BEIIECTB 10 HX COCTaBy W CTPOCHHUIO K ONpeAeNEéHHOMY KIACCYy/TpYyIe COeIUHEHUN
(YyrieBomopobl, KHCIOPOJA M a30TCOAEpXKalllue€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMsA No cucremarndeckoi HomeHkinatype (IUPAC), a Taxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIIECTB (ITUJIEH, MPOIMUJIEH,
alleTUIeH, STWIEHIJMKONb, TJIHMLUEPUH, (eHod, (GOopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAsl KMCIOTA, CTEaPUHOBAsl KHUCJIOTA, IIII0K03a, PPyKTO3a,
Kpaxmall, [1eJUTI0JI03a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJBI XUMHUYECKOM CBSA3M B OpPraHMYECKHX
COEMHEHUX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemecTB A. M. bytnepoBa a1 0ObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaTb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOWCTBA TUITUYHBIX MPEJICTABUTENIEH PA3IMYHbIX KIACCOB OPraHUYECKHX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMWJEH, aleTwieH, OyraaueH-1,3, MerwiOyraaueH-1,3, OeHzoi,
METaHOJ, ATaHOJ, ITUJIEHTJIUNKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAsI U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, ILeJUI0I03a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakuui ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUUYECKOe MpPUMEHEHHE
MPOIYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAMTH BBIUUCIEHHUS [0 XUMHYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO W3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINHN);



c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YyeMbIX B XUMHUM TNPU HM3YYEHHH BEUIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYA0N U
1abopaTopHBIM 000pYyA0BaHUEM, a TAKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHYECKUN SKCHEPUMEHT
(mpeBpalleHUs OPraHMYECKUX BEIIECTB MPU HArpEeBaHUH, MOJYYEHHE HTHICHA U WU3YyUYEHHUE €Tro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu C BEIIeCTBAaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCu YpaBHEHHN COOTBETCTBYIOIIUX PEAKIUN U
dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nundopmarmu, UHTEpHET U ApYTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeIIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOHM JEATENHHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIOIIeH MPUPOIHON Cpelbl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIICHUSI U TTPEIOTBPAIICHUSI UX BPEIHOTO BO3JICUCTBHS HA OPraHU3M
YeJI0BEKa;

JUIsT 00y4aroIMUXCs C OrPAHMYCHHBIMUA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIA  CJENbIX W CIa0OBHIAMIMX OOYYArOIIMXCSA: YMEHHE WCIOJIb30BaTh pelibeHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.

11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEOpraHuyecKas XUMHS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUNA: O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAay4YHOW KAapTHUHBI MHpA, POJM XUMHH B TO3HAHUM SIBJICHHUH MPUPOIbI, B (POpMUpPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelieHus TMPaKTUYECKUX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOTl, S-, P-, d- AIEKTPOHHBIE OPOUTATT aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XHUMHUYECKas CBsi3b (KOBQJICHTHAas, WOHHAs, MeETaJNIM4YecKas, BOJOPOJHAs),
KPUCTAJUIMYECKass  pPEIIETKA, THUIbI XUMHYECKUX  PEAKIUH, PacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKOW  peakIu, XHUMHYECKOE€ paBHOBECHE), TEOPMU H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTHHU MPU XUMUUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
Jie)Kalye B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
dakTosornuecKkrue CBEeJEHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHICCKOM JESITEIILHOCTH YEIIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIEC MPU3HAKHU TOHATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS INPU ONHMCAHUU HEOPraHUYECKHX
BEILECTB U UX MPEBPALLCHHUI;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JUISI COCTAaBIICHHS
dbopMyll BeHIECTB W YpaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMAaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTACJIbHBIX HEOPTraHWYECKHUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralml€Has W3BECTh, IUThEBAs COJA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COEJUHEHUX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYeCcKasi, BOJOPOAHAsA) B COCAMHEHMSIX, TUI KPUCTALIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTHUHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NPUHAAJICKHOCTh HEOPTaHMYECKHX BEILECTB
M0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeInHeHuN (IIPOCThIe BEUIeCTBa — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTbI, aM()OTEPHbIE TUAPOKCUBI, COIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUYECKUX 371eMeHToB [1. U.
MeHnpneneeBa, HCIONB3YyS MHOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHUYECKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKUX OJJIEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XUMHAYECKUX ieMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3JUYHbIX KIJIACCOB, MOJTBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMMU BEIIECTBAMU C IIOMOIIbIO YpaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3InYHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCcTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIIATh YPaBHEHUs PEAKLUMN pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHBbIE YPaBHEHUS peaklUii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pEAaKLUH, MOATBEP)KAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakuuu OT
pa3IUYHBIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECUS B 3aBUCHUMOCTH OT
BHelHero Bo3aercTeus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE MPOILECCHl, JIeXKaIllue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHMCIOTHI, aMMHaKa, a Takke cOpPMUPOBAHHOCTh
IpeJcTaBlIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Jsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B MpPU XHUMHYECKHX
peaxusax, Macchbl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILlECTBA, Macce



Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUM BEIIECTB, TEIUIOBOrO 3(PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOpPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMHU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIHLHOTO HHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeakLUH, PeakIMd HOHHOro OOMEHA, KaueCTBEHHbIE pEaKIUH Ha
cynbdar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metawb»y U «Hemeraquiby) B COOTBETCTBUM C IpaBWIIAMHU TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPaTOPHBIM 000PY/I0BAHUEM, TIPEICTABIISATH
pe3yabTaThl XMMHYECKOrO 3KCIepUMEHTa B (opMe 3alUCH YPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GOpMyJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
[OJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHMKanuu, WHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHUH COOJIOAATh NpaBUJIa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHU B OBITY M TPYJOBOH JEATENBHOCTH B LENSIX COXPAHEHUS CBOEro 370pOBbi U
OKpYyXarollel MpUPOAHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS HA >KUBBIE OPTaHU3MBbI
OIpe/ieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens [TIK, noscHaTe Ha npumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIl O0YyYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHU;

JUIA  CJENbIX W ClIa0OBUIAMIMX OOYyYaroIUMXCA: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOUYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux (popmyii.
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INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[IpenmeTt opraHuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

KoaudecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Teopus cTpoCHHSI OPTraHUIECKUX
coenunenuii A. M. bytnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o knaccuukanum
oprann4eckux BemecTtB. HomeHnknarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUS OPraHMYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH — npocTenime
MPEICTABUTENMN AJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUIJICH — HpOCTGfIH.IPIC
MMpEACTAaBUTCIIN AJIKCHOB

10

[IpakTuueckas padora Ne 1. «Ilomyuenue
STWJIEHA U U3yUYEHUE €ETO0 CBOMCTB

Ankanuensl. byraguen-1,3 u
MetunOyTanuen-1,3. [lonydyenue
CUHTETUYECKOI0 KayuyyKa U Pe3UHBI
ATKUHBIL: COCTaB U 0COOEHHOCTH CTPOSHUS,
TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
IIPOCTEUILNN NIPEICTaBUTEIb AIIKUHOB

11

Brrunciienus mo ypaBHEHHIO XUMHYECKON




peakiuu

Apensl: 0eH3011 U TOJTyosl. TOKCHYHOCTB

12
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOJIOB,
IIPUHAIEKALIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HICTOYHUKH YITIEBOAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOJIOB:

15 IPUPOJHBIN ra3 U MOMyTHbIE He(TIHbIE
ras3sl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonTtponsHast pabota 1o pazueny
«YTIIEBOAOPOABD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHsble CIUPTHI: TUIICHIIIMKOIIb U
TIIMLEPUH

19 DEeHOJI: CTPOEHHUE MOIIEKYIIBI, buznvecKue
Y XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpnernpl: GopmManbaerua u
areTanpJerua. AeToH

71 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCyCHast

2 [IpakTrnueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, KaK

23 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MpblL1a Kak coiu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE

75 CrnoxHble 3(pUpbI KaK POU3BOJHBIE

KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX




3¢upoB

JKupsl: runposns, IpUMEHEHHE,

26
OuoJsIornyecKas poJib KHUPOB

VYrneBojbl: cocTaB, KiaccHupUKaIUS.
27 Baxwuelime npeacraBuTeNnu: riroKo3a,
bpykTo3a, caxaposa

KanMaJ'I M OEJUII0JI03a KaK ITPUPOJHBIC

28
MTOJIUMEPBI
Kontponbnas padota no pasaeny

29 «Kucnopoacoaepkaiiyue opraHu4ecKue
COEIMHEHUSIY

30 AMUHBI: METHJIIAMUH U aHUJINH

AMUHOKHUCIIOTHI KaK aM(oTepHbIe
31 OpraHUYeCKHUE COCTUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentrast

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

32

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

33

OcCHOBHBIE METO/IbI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoangecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIus aTOMOB

[lepuonnueckuii 3akoH u Ilepuognueckas
cUcTeMa XUMUYECKuX 3y1emMeHToB [I. 1.
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUH 10
rpynmnam u nepuojam. 3HaueHue
MEPUONYECKOTO 3aKOHA U CHCTEMBI
xuMuueckux anemenToB .. Meneneena B
pPa3BUTUU HAYKHU

CTpOeHI/Ie BelllecTBa. XUMHYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6paSOBaHI/I$I
KOBAJICHTHOM CBS3U. BO,Z[OpO,Z[Ha}I CBA3b

BaneHnTHOCTh. D1EKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHWYEeCKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX
KJIacCOB

Krnaccudukanus XuMHUECKUX peakiui B




HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XMMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuyeckas padora Ne 1. «Brnusiaue
pa3uyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

12

13

14

15

DnekTponuTHyecKkas auccoruanus. [lonstue
0 BojiopoiHOM Tokasarese (pH) pactopa.
Peakiuu nonnoro oomena. I'muaponus
OpPraHUYeCKUX U HEOPraHMYECKUX BEIECTB

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas padota mo pazaeny
«Teoperndeckrie OCHOBBI XUMHUM»

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKHUX 3y1eMeHToB [I. .
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIIOB

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUH METaJUIOB

16

XUMUYEeCKHE CBOMCTBA BAXKHEHIITNX
METaJJIOB (HATPUiA, Kaluii, KalblUi, MarHuH,
AIFOMHHHI) U UX COETUHEHHM

17

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHU N

18

XUMUUYeCcKre CBOMCTBA IIUHKA, KeJie3a U UX
COCIMHEHUN




19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEME
«Meramasn"

20

21

22

Hewmeramisl, UX 1OJIOKESHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusnyecKue CBOMCTBAa HEMETAIIOB.
AnioTponusi HEMETauIoB (Ha IpuMepe
KHCJIOPOJIa, Cepbl, hocdopa U yriepoia)
XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX
COEAMHEHHI

23

24

25

XUMHUYECKHE CBOICTBA a30Ta, Gocopa u ux
COETUHEHUN

XHWMHUYECKHUE CBOMCTBA YIIepOoaa, KpEMHUS U
HUX COCOUHEHUM

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

26

27

28

O06o001eHye B cucTeMaTH3aIys 3HAHUH 110
teme «HeMeramnb. Berauciaenus mo
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHHA 1
TEPMOXUMHUYECKHE PACUETHI
[TpakTuueckas paborta Ne 3. «Pemienue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
"HemeTtanabl"»

KonTponpHas padota mo Temam «MeTanmib
u «Hemertamab»

29

HeOpFaHI/I‘-ICCKI/IC 1 OPraHUYCCKHUEC KUCIIOTHI.
HeOpFaHquCKHe 1 OPraHu4CeCKHUEC OCHOBAHUA

30

AmMpoTepHble HeopraHU4ecKHue u
opraHu4eckue coeMHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKHX U OPTaHUYECKUX




BCIICCTB

Poib xuMuH B 00€CIIEUEHUH SKOJIOTHYECKOM,

31 SHEPTeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTUHU MEAUIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 MPUHIIMIIAX TPOMBIILICHHOTO TOJTYyYEHUS 1
BOKHEUILIUX BELIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XuMUS U 30POBbE YEITOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* Xumus, 11 knace/ Pynsurtuc I'.E., ®enpniman @.I'., AkuronepHoe obmectBo «M3marenbcTBo
«IIpocBemenue»

- Xumus, 10 knace/Pymsuruc I'.E., ®enpniman @.I'. Aknmoneproe obmiectBo "M31aTenscTBO
[Ipocsemenue"

METOAUYECKHUE MATEPHUAJIBI JJ1Ad YYUTEJIA

1. Tectsl mo xumuu. 8-9 ki. P.I1. Cyposues, JI.C. I'y3eit, H.1. Ocranauuii. 2-e usm.,
crepeotuil. - M.: IIpoceemenue, 2022

2. Pemenue 3ana4 o xumuu. N.I'. Xomuenko - M.: HoBas Bonna: U3gatens YMepeHKoB,
2006

3. CoopHuk 3aaa4 1 ynpakaenui. 8-11 kmaccer / A.J[. Mukutiok - M.: 3nareascTBo
"Ox3amen", 2009

4. TlpenmeTHas Henens XuMuu B mkoste / D.b. JImurpenko u ap., moxa oomr. pea. K.H.
3anmopoxkenoro. - PoctoB H//l.: ®enukc, 2006

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Poccwmiickuii oOpazoBarenpHbIN opTai http://www.school.edu.ru

2. Karasyior y4eOHBIX M3/IaHUI1, JJIEKTPOHHOTO 000PYIOBaHUS M AJIEKTPOHHBIX
00pa30BaTelbHBIX PeCypcoB it o0miero oopasosanus http://www.ndce.edu.ru

3. llIxonpHbI opTai http://www.portalscho
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