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PaGouas nporpamma
(ID 9239791)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»
ans obyuatouiuxcs 10 — 11 knaccos

PaGouas nporpamMma cocTaBjieHa Ha OCHOBE
KoncrpykTopa pa6ouux nporpamm

Boarorpan, 2025



MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHET0 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (erepaibHOi 00pa30oBaTENbHON MPOrpaMMBbl CPEAHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojnaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit @enepaiyu, peaan3yromnux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3pab0TKe MPOTrpaMMBbI TI0 XUMHUH, K OTPEACIICHUIO 00IIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYYAIOMIMUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIEeNTyasibHbIE nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepKaHUs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHMu3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIHYXKHUT
3aBepIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)Ke SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOITHON Cpee.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOIIUMXCsl Ha YPOBHE CpeIHEro oOuiero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XuMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4€TOM cHenu(uKku HayKd XUMUH, €€ 3HAYeHHUS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHON KU3HU OOIIECTBA, a TAakKXKe ¢ YUETOM OOIIUX IENel u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeTHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO poJib B COBPEMEHHOI
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(bopMHpoOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPoe GOpMUpPYETCs B XUMUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MUPOBOW KYJIBTYpPbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha peLIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIEBOH, IKOIOTHYECKOH 0€301MacCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmMMM IeNIIMU M NPUHIOUIAMH CpeJHEro olumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYyYaloOIIMXCsl, HEOOXOJUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUH U3 001IeH XUMUH) U OpraHrnuecKoi Xxumun. PopMUpOBaHKE JaHHOM CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB M TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOTO TMOJXOAa K M3Yy4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAei€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YpPOBHE KJIACCUMYECKOW TEOPUM CTPOCHUS OPraHMYECKUX COCIMHECHUH, a
TaK)kK€ Ha YPOBHE CTEPEOXMUMHYECKUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckod XUMHU IMOITYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKOW PEAKIUH.

[Ton HOBBIM yriom 3peHusi B mpeaMere «Xumusi» 0a30BOro ypoBHSI paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEeOpPraHWYEeCKask XUMHU» OOYJAIOIIUMCS TPEIOCTABISETCS BO3MOXXHOCTh OCO3HATH
3HAYCHHE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke TMOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jononHsAercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUUMU
KYJIBTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAUYUMBIX MPOOJIeMax, CBA3AHHBIX C XUMHUECH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yuebHoro mpeamMera « XUMHS» TaHHOTO YPOBHS U3YyYeHHUs OPUEHTHPOBAHO Ha ()OPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTb MPUPOJIHBIX SIBJIEHUN MYTEM IKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUYUN MEXIy HOBBIMU (PaKkTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
YHEPTETUUECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI I MaTEPHAJIOB.

B mutane perienus 3a/1a4 BOCMUTAHUS, PA3BUTHS U COIIHMATTM3AINN 00yYarOIINXCS IPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K ONPEIEICHUI0 COAEPKaHHUS M TOCTPOEHUs IpeaMeTa
IpelycMaTpuBalOT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX AEWCTBUN, HMEOIUX 0a30Boe
3HAQUYEHHE Ul Pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XMMHU Kak Ha yPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U
Ha YPOBHE CPETHETO 00111ero 00pa3oBaHusl, IPH OMPECIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHUs TMpelIMeTa HampaBICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss  (GOpPMUPOBAaHME OCHOB XHMMHUYECKOM HAykM Kak O0OJacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOJXOJ K OMPEISICHHUIO IeNield M3ydeHUS
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH LEJSIMH M3ydeHUs mpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCSL:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIECH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TCOPHH XHWMHHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX AJisi MPUOOPETEHUsT YMEHUN OpPUEHTUPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKOHN H
MMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM TMpaBui 0e30I1acHOrOo
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKA LieJe U 3a/1a4 U3ydeHus MpeaMera B
porpaMMe 1o XUMHUU YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeme cpeaHero obmiero oopaszoBanus. CeroaHs B MPeENoJ aBaHUN XUMUH B OOJIBIICH CTETICHU
OTaéTCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha MOJTOTOBKY BBITYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAILHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMH W YMCHHSIMH aKTHBHOTO
TOJTyYEHUS 3HAHWUH U IIPUMEHEHUS MX B PEATbHON KHU3HU JIJIsl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cB3u Cc 5TUM Tpu U3YYEHHH TMpeaMeTa «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

aJanTanus 00yJaroIIUXCs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIECTOCS MHPa, (HOPMHUPOBAHHE
WHTEIUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa30BaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONNX YHUBEPCAIbHOE 3HAYCHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoucKa, aHaim3a U 00paboTku HHPOpPMAIH, HEOOXOAUMBIX JUIS MPUOOpPETEHHS OIMbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMHUH, a TAaKKe JI OLIEHKH C
MO3UIUI IKOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHUYECKHX MTPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOJIH30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHaIN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUIECKOTO
COJIepKaHUS;



dbopMupoBaHUEe U pa3BUTHE Yy O0YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aromuxcs yOex 1IEHHOCTH B TyMaHUCTUYECKOM HAPaBICHHOCTH XUMHH,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MIOTIOJIHEHUSI SHEPreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpEKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3[I0POBBIO, a TAK)KE MPUOOPETCHHS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELICHUI B CUTYalUsX,
CBSI3aHHBIX C XMMHYECKUMU SIBJICHUSIMHU.

B yueOHOM mmane cpemHero obOmero o0pa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO61ee yuCiO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oobpazoBanus, coctasisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMMHU

[IpenMer opraHuYecKOl XMMHM: €€ BO3ZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYIJIBI OpPraHUYECKUX BellecTB. [ omosorus,
n30Mepus. XUMHUUYECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[TpencraBnenue o kiaccCu(UKAIUA OPraHUYECKUX BemlecTB. HoMeHKIaTypa opraHm4ecKux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIC HA3BaHUS BAKHEHIIINX [TPE/ICTaBUTENIEH KI1acCOB
OpPraHUYECKHUX BEIECTB.

DKCIepUMEHTAIbHbIE METO/Abl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHUE C
o0OpasiaMu OpraHMYeCKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJ
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHE U XMMUUYECKUE CBOMCTBA (PEeaKIK 3aMEIICHUS U TOPEHHUS ),
HAaxXO0’JICHUE B MIPUPO/JIE, IOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMWIEH — MPOCTEeHINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYECKHE CBOWCTBAa (peakIuy THAPUPOBAHUS,
raJIoOreHUPOBAHMUS, THAPATAIMH, OKUCIICHUS U TIOJIMMEPHU3alliN ), OTYYeHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusainun). [lonydenrne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psa. AlETUIeH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE U XUMHUYECKHE CBOMCTBA (peaxiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T01yon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMUeckas CBA3b MEXAY  YIVIEBOJOPOJAMH,
MPUHAISKALIMMHU K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIii Ta3 U MOMYTHBIE HEPTSIHBIC Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtajguThuueckuit), mmponus. IIpoayktel mepepaboTku HedTH, UX MNPUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOYKTHI €ro nepepaboTKu.

DKCIepuMEHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBPAIEHUN: 03HAKOMIICHUE C
oOpasmamu TuracTMace, KaydykoB W pe3uHsbl, koymekunn «Hedts» u «Yromby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, IPOBEICHNWE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOpPOJaMU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO IIEJIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaklMsl Ha
MHOIOaTOMHBIE CHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue raulepuHa U
STHJICHTJIUKOJISL.

deHout: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYECKHe cBOICTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anprerunsl M KemoHwvl. DopManbIeruj, aueTaubACTHA: CTpPOCHHE, (QHU3HUecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Klacca KUCIIOT, peaKIus
TepudUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib KHUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKHE M XHUMHYECKHE
cBoiicTBa (B3aumosecTBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NMPUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHne W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3aMMoAeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJ/IHOTO BEIIECTBA WIIM MPOTYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 HUCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe opraHndeckue coequHeHus. u3nyeckue U XUMHUUecKHe
CBOWCTBA AaMHUHOKHCJIOT (Ha NpuUMepe TIIUIMHA). buojormueckoe 3HAYeHHE AMHUHOKUCIOT.
Ilentu b



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKCHeprUMEHTAJIbHbIE METOAbI M3Y4YEHUs BEIIECTB M HMX NPEBpAIlCHHUN: HAONIONCHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUSI

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEeHb IOJIMMEpPU3AIMU, CpEeIHss MOJIeKyJsipHas Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/bl MU3YYEHHUSI BEUIECTB M MX IMPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
IKCIEPUMEHT, MOJICTTPOBAHUE.

dusuka: marepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, (PU3MYECKUE BENTUIUHBI M €TUHULBI UX
U3MEpEHUsI.

buonorus: xinerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIEBObL, JKUPHI, PEepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE © KOCMETHYECKHE MPETapaThl, MaTepHUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacripeiefieHus 3JEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX UETHIPEX MEPHUOIOB.
DneKTpoHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuommueckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO0 3aKoHAa M Ilepmoguyeckoil CHUCTEMBl XHUMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U NepuoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBs3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HETOJISIpHAsI U TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUuliaTenbHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucHepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi Aot
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckix BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAIECKAIIUX K PA3IIMUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKHMX PpEaKkIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS
SHEPIUH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. MDakToOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIAs, HEUTpaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUEHHUsI BEIIECTB M WX MPEBPALICHUM: JIEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMYECKUX pPeméToK, HaOJII0AeHHEe U ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OTpeJIeJICHUE CPe/lbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATIHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeHa), MpoBeleHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK».

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpoeHUsS aToMoB. Du3nWYecKHe CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVMHYECKHE CBOWCTBA BAXKHEWIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COEJIMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meraiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOiue
¢uznueckue cBoiictBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHYECKHM psJl HampsLKeHUH
METaJIOB.

XVUMUYECKHE CBOMCTBA Ba)XHEWIIMX METAIIOB (HATPUHM, Kaiuii, KalblWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3yY€HHsS BEUIECTB M X NPEBpAILlCHU: HU3ydeHUE
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE



TUJPOKCHUIA aJTFOMUHUSI C paCTBOpPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHbBIEC PEaKIIMU Ha KaTHOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTUYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIUU, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xumun B 00€CTICUCHHH YKOJIOTHYCCKOM, YJHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeAULMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX TPUHIIAIIAX TPOMBIIIICHHOTO IMOJTYYCHUS BAXKHEUIITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUANIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEpHUAIIbI,
KOHCTPYKIIMOHHbIC MaTepHuajbl, KpPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHHUKH,
HAHOMAaTEpHAJIbI, OPTaHNYECKHE U MUHEPATIbHBIC yI0OpEHUS.

XuMus U 3J0pOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX IPENapaToB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKH3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EHUH OOIEl M HEOPraHUYECKONW XMMHU B
11 kyacce oCyIIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOUUXCS CUCTEMHBIMH Ui OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUYHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEeHUe, sIBJICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPIeTHUYECKUN YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTUs: XUMUYECKasl MPOMBIIIIIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcpHrajIoB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKHUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 0Opa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HaHHE O0YYaIOIIMMUCS POCCUNUCKON Tpa’kKJaHCKOM HASHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENBLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIaHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIUTATEJIbHOW JEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH M UJAEaJaMH POCCHUHCKOTO Tpa)KAAHCKOTO OOIIEeCTBa,
OPUHATHIMU B OOILIECTBE HOPMAaMH M MPaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLeccam
CaMOIIO3HaHUsl, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIINUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XHUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHOM U MIPAKTUYECKOH JAESITEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy PUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIbHBIX HOpPMax M IMpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUs], IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPHUH M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIN3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIECACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEeH 310poBOro u Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIHHOTO U KOJUICKTUBHOTO O€301acHOr0
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4€OHO-HCCIIEIOBATEIBCKOM JIESITEIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MPOQPEeCcCHUid pa3IuyHOTO pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBHUIYaTbHOU TPACKTOPUHU 00pa3oBaHusl, OyayIien
Mpo(eCCUu U pean3alui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JTUYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJOTHUYECKUX MPoOsieM, BIHSHHS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUSATHS NEHUCTBHUM, MPUHOCIIIMX BPEA OKPYKAIOIIEH NPUPOIHOM Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEUCTBUM U NPEJOTBPAILATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HAaNpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS WMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



IOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEJIOBEKAa, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH MU
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIbTYpbI, PELIEHUH INI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U 9KOJIOIMYECKH KOM(POPTHOM 'KU3HU KaXKJOr0 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHUMaHHUs CYIIHOCTH METOJOB IIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/Ia B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHHUS YYEOHOTrO MpeaMeTa «XUMUs» Ha YPOBHE
cpeaHero o0IIero 00pa3oBaHus BKIIFOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JIEHCTBHS (mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PEHUYECKHE 3HAHWUS U YHUBEpPCAIbHbIE y4deOHBIE IEWCTBHS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHBIMI/I nu pel"y.]'ISITI/IBHBIMI/I HeﬁCTBHHMH.

OB.Ha)]e}me yHnBepcaanMMn y‘leﬁHbIMl/l IMOo3HABATCJIbHBIMHU I[eﬁCTBHHMH:

1) 6a30BbI€e JJOTHYECKHE IHCTBHA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;



UCIMOJIb30BaTh MPU OCBOCHMM 3HAHMN NPUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHM ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHITUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KIacCU(UKALMK BEILIECTB U XUMUYECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMAaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIU, IPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBEICHHS YYCHUUYECKHUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAEIaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPAaKTUYECKUX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ T0OCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIOIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMaliel: MNPUMEHSATh MEXIpeAMeTHble ((U3MuecKkue M MaTeMaTH4YecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJie AHAOra W/WIH JTUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIHbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM TIPH  BBINOJHEHHUH XUMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTIIACOBAHUS MO3UIIUH B X0/1€ 00CYKIeHUSI 1 OOMEHA MHEHUSIMH.

OBj1aleHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JAeCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JEUCTBUN NPU BBIOJHEHUH Y4€OHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIUMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOW [UIs pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH,
AIEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, paJuKan, W30MEpHUs, U30MEpPbl, TOMOJIOTHYECKUN pPsil, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllUe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM MCIOIB30BaHUU BAKHEUIIIUX OPraHUYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JEeSTEIBHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
WX B3aHMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (OPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHHWU XMMHYECKUX PEAKIW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPEAeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrJIeBOIOpOabI, KHCIOPOJ W a30TCOJAEpXkAIIHEe COCAMHEHHUS, BBICOKOMOJICKYIJISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TIHLEPUH, (eHOoN, (OopMalbAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUU CTPOCHUS OPTaHMYECKHX
BeiecTB A. M. byrtiepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 3TaH, STWJCH, NPOMWIEH, ameTWwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJ, ITAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAsg U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0jI03a, aMHMHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEPepadOTKH M MPAKTUYECKOE IPUMEHEHHE
IPOJYKTOB NIEPEepabOTKY;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEAKIIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WM IIPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XWMHU TMPH H3YYCHUH BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofeHne, UW3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAaHUE), HCIOIb30BaTh CUCTEMHbBIC
XUMHUYECKHME 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBS3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpaIIEeHNUs C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKILHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJIYYEHHE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHUYECKUX BEILECTB, IeHATYypalus OeIKOB IPU HarpeBaHUH,
IIBETHBIE PEAKIINH OEJIKOB) B COOTBETCTBUH C ITPaBUIIAMU TEXHUKHU O€30MaCHOCTH ITPH 0OpaIieHun
C BEILIECTBaMH U JIa0OpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBPHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’Karolled MpUPOIHOIN cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, NMOHMMas cMmbica mnokaszatens [I/JIK, moscHsaTe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;

JUTSL CTICTIBIX M CTA00BUISIINX O0YJAIOIIMXCS: YMEHHUE UCTIOb30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
IPAKTUYECKUX 337ad M HKOJIOIMYEeCKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
HNOHATHS (XMMUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJICKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEakUHWid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT TUCCOLMAIUS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOpPOCTbH
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenaeneeBa, 3aK0OH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXpPaHEHUS U MPEBPAIllEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEATEeIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
GbopMyn BEIIECTB MW YypaBHEHUM XHWMHUYECKUX PEaKIUl, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HEramiéHas H3BECTb, NMUTHEBAas COJA, MUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HMOHHA,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAJUNIMYECKOW PEHMIETKHM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUECKHUX COECTUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIACCy/TpyIIe COeMHEHUH (IIPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSICHUTENbHYID U
IPOTHOCTUYECKYIO (YHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB /1. 1.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETHYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMxX BeUIecTB, TeIIoBoMYy 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpAalEHHbIE YPaBHEHUS peaklUUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTABJICHUS HIEKTPOHHOIO OallaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
NPOMBIIIICHHOTO TIOJYYEHUS CEpHOM KHCIIOTHI, aMMHaKa, a Takxke C(pOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCIECHHUS C MCIIOJB30BAaHUEM IOHSTHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3((dekra peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJb30BAHUS XUMUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUITAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3amau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHM C NpPaBWJIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYyTuX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBE/IEHUA B OBITY M TPYAOBOHM [EATEIbHOCTH B ILEJNAX COXPAHEHUS CBOETO 30POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
OmpeAeEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILECHUS X BPEJHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbeHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Tpenmet oprannyeckoii xumuu. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. Yraesonopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
99 HenpenenbHble yriaeBoJOpObl: alIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
94 [TpupoHBIE HCTOYHUKH YTICBOJOPOIOB U 3 1
uX nepepadoTka
Hroro no pa3zneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckne coeJuHHeHU s
3.1 Cnuptsl. ®eHon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VriaeBoasl 3 2




Hroro mo pazaeny 13
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTEL. belku 3
Wroro mo pazneny 3
Pa3zgea S. BbicokoMoJIeKy/JISIpHbIE COeIMHECHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Mertabl 1
2.2 Hemeramist 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

1.1

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJUM XHMHHU B MO3HAHUU
SABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Biagenue cuCTEMOM XHMMHMUYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIararolue HOHSTUSA (Monexyina, BaJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XMMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIEpOTHBINA CKEJeT,
(GyHKIMOHAIbHAs ~ TpyINna, pagukal, HM30MEpHUs, H30MEpHI,
TOMOJIOTMYECKUN PsALl, TOMOJOIH, YIJI€BOIOPOAbI, KHUCIOPOA- U
a30Tco/ieprKalllue COeMHEHUs,, OMOJOrMYECKH aKTHBHBIE BELIECTBA
(yrimeBoapl, KHUpbI, OEIKH), MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
XMMUYECKOTro CTpoeHHsl opraHudeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMUH, (PAKTOIOTHYECKHE
CBEIEHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHHMH U 0€30MacHOM
UCIOJIb30BaHUN BaKHEHIIMX HEOPraHMYECKMX M OpraHMYeCKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

14

CdopMupoBaHHOCTh yYMEHHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPALICHUI OPraHUYECKUX COCTMHEHUIN

c(OpMHUPOBAHHOCTh YMEHUN UCIOIH30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIGHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpal€HHON) (OopMyaT OpPraHMYECKHUX BEIIECTB U YypaBHEHUH
XUMUYECKUX  PEaKUuid,  U3rOTaBIMBaTh  MOJAEIU  MOJEKYI
OPraHWYEeCKHX BEIIECTB U1 WIUIIOCTPAMd HX XUMHUYECKOTO H

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh MPUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB II0 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (YrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), JaBaTb MM Ha3BaHMUS [0 CUCTEMATUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHWYECKUX COCIMHECHUX (OJMHAPHBIC U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TMPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opraHndeckux BemiecTB A.M. bytiepoBa miis oObsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HAa3BaHHSA
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHos, dopManbiaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapHHOBAs KHCIIOTa, TIIOK03a, (PYKTO3a, Kpaxmall, MeJUII0JI03a,

IJIALMH)

2.2

CdopMUpoOBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, ATAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOI, alleTalbICTH/I,
MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, eJUTI0I03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHpPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXIY TUIUYHBIMU  TNPEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEIIECTB YpaBHEHHUSIMHU COOTBETCTBYIOIIUX

XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMUpoOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaThb  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJib), CIOCOObI
UX TepepaboTKM W MPaKTHYECKOe MPHUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHX SBJICHUU (HaONIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIMPOBAHUE),  HCIOJIh30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH U UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/oi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPaIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOMCTB,
KAueCTBEHHBIC PEAaKIMUd OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHHHU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBaHHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (GopMe 3amucH  ypaBHEHUI
COOTBETCTBYIOIIUX peaknuid ¥ (HOpPMYJIUPOBATh BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopmMupoBaHHOCTH ~ YMEHMH  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM IO HM3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 UCXOHBIX BELIECTB WU MPOJYKTOB PEAKIIHH)
ChopMupoBaHHOCT, ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
11e1€co000pa3HOro MOBEACHUSI B ObITY M TPYIOBOM NEATEIHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBHS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAs CMBICT TTOKa3aTels
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHbIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KUIIACC




Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

Bianenne cucremMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOMOJIAraloIlMe MOHATUA  (XUMHUYECKUH  DJIEMEHT, aTOM,
JNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, 0-3JeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHUCJICHMUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBIA  00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakuui (OKUCIIUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHIOTEPMHUECKUE, PEAKIIUTH HOHHOTO 0OMEHa), pacTBOP, JEKTPOIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALMSA, OKHCIUTEND,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKUUu, XHUMUYECKOE
paBHOBECHE); TEOPHUH M 3aKOHBI (TEOPHUS DIIEKTPOJIUTHYECKOM
nucconmanuu, Ilepmonnueckuit 3akon .M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(hakTONMOTHMUECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU H
0€30acCHOM HCIIOJIb30BAaHUU BAXKHEHIIINX HEOPraHMYECKHX BEIIECTB B

OBITY U IIPAKTUYECKON JEATEIbHOCTH Y€I0BEKa

ChopMupoBaHHOCTh YMEHMI BBISBISATH XapaKTepHbIE MPU3HAKU WU
B3aMMOCBS3b WU3YyYEHHBIX TOHITHH, MPUMEHSITH COOTBETCTBYIOIINE
TOHSATUSA TPU OINUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBPAICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSAMU IPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Brnanenve OCHOBHBIMM METOJaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAONIOZeHUEe, HW3MEpEHHe, HKCIIEPUMEHT,

MOI[CJ'II/IpOBaHI/Ie)

14

CdopmMupoBaHHOCTh YMEHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKHX DJJIEMEHTOB B COCIUHEHHAX PA3JIMYHOIO
coCTaBa, BHMJ XMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOM
PEIETKH KOHKPETHOIO BEIIeCTBa (aTOMHasl, MOJIEKYJIsIpHasi, HOHHas,

MeTaJuIn4yecKas)

1.5

CdopmupoBaHHOCTh YMEHHI OMpPEAEIATh XapaKTep Cpebl B BOIHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUI




1.6

1.7

ChopMupOBaHHOCTH ~YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peaxkuuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY 3()QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHUCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKI[MH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTE YMEHHH COCTABJIATh YPABHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMS, IPU KOTOPBIX ITH PEAKIMU

UYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHUI MIPOBOJUTD peakuuu,
MOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

111

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHUYECKOHN peaklny OT Pa3inNyHbIX (haKTOpPOB

ChopmupoBaHHOCTE yYMEHUN OOBSCHATH XapakTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunnun Jle Hlatenbe)
OO6m1ast 1 HeOpraHuvecKask XUuMHs

CdopmupoBaHHOCTh YMEHHUI packpbiBaTh cMbIca Ilepuoguueckoro
3akoHa .M. MeHnneneeBa HM JI€MOHCTPUPOBATH €ro
CHCTEMaTU3HPYIOLIYI0, OOBSICHUTENBHYIO U  HPOTHOCTHYECKYIO
GbyHKITIN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[Tepuonnueckoi CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHzeneeBa, HCIOb3Ys MOHATHS «S-, P-, d-2JICKTPOHHBIC OPOUTAIIH,
«QHEPreTUYecKre YPOBHUY», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHSI
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKHUX 3neMeHToB J[.H.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHbIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTHYECKOM CBA3U MCKIAY




HCOPraHN4YCCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/II\/JI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKHUX BEIIECTB 110 MX COCTAaBY K OMNPEIECIEHHOMY KJIAacCy
(rpymme) coequHeHui (POCThIe BEIIeCTBA — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BELIECTB W YpPaBHEHMH XMMHUYECKHX
peakwii, cuctemarnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OT/EJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMUak, raméHas M3BeCTb, HEraléHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOUIIBKO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupOBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTAIN3aTOPa, ONPEeNICHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IHMYHbIX
(akTOpOB Ha CKOPOCTb XHMHUECKOW peakIUH, peakiM HOHHOIO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, kKapOoHAT- U XJIOPU-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTanss») B COOTBETCTBHH C IPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHMEM;  NPEICTABIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U (OopMyJIupOoBaTh BHIBOJbBI Ha OCHOBE

OTUX PC3YJIbTATOB

ChopMupoBaHHOCTb YMEHHUH COOIOAATh MpaBWJA I0JIb30BAHUS
XUMHUYECKOH MOCyoi M abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBETCTBHUU C HHCTPYKIUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOIO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06H_II/IX Hay4YHbBIX TIpUHOUIIAX W  OKOJOTMYCCKUX HpO6HeMaX

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW IS
pelleHrs NPAaKTHYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 MH(OpMaIuio, MOJydaeMyl0 M3 Pa3HbIX MCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MpaBHiia HKOJIOTHYECKU
11eJIeCO00pPa3HOr0 TOBEJCHHUS B OBITY M TPYIOBOH NEATEILHOCTU B
LEJSAX COXPAHECHHUs CBOETO 3JI0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEWUCTBUS Ha IKUBBIE OPTraHU3MBI
ONpENEeNIEHHBIX  BEIIECTB, IMOHMMAasi cMbica Tmokazarens [1/IK,
IMOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUSA U NPCAOTBPALICHUA UX

BpCIAHOIO BO3I{GI\/JICTBI/I$[ Ha OpraHus3M 4CJIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAaHNUEM TOHATHUSI «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

11

1.2

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHI/I‘ICCKOﬁ XHUMHNH

Hpez[MeT OpFﬂHH‘IGCKOfI XUMHHU: €& BO3HHUKHOBCHHEC, Pa3sBUTUC U 3HAYCHUC B
IIOJIYYCHHNH HOBBIX BCHICCTB M MaTCpUaJIOB. TeOpI/IH CTPOCHHUSA OpPraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MMOJOKEHUS

CtpykrypHble (OpMysibl OpPraHMYECKUX BeHIeCTB. [ OMOJOrHs, H30MEpHs.
XuMHu4YecKasi CBsI3b B OPraHUYECKUX COCAUHEHUSX — OJMHAPHBIC U KpaTHBIC

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenkiatypa oprannueckux coeIMHEHUM (CUCTeMaThiecKas) 1 TPUBHAJIbHbBIC

Ha3BaHUS Ba)KHEHIITNX HpeﬂCTaBHTCHeﬁ KJIACCOB OPraHM4YCCKHUX BCIICCTB

YrieBoaopoasl

2.1

AJIKaHBl: COCTaB MU CTPOCHHUE, TOMOJIOTMYECKHUA psaA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH alKaHOB: (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHUs W TOPEHUs), HAXOXKJICHHE B TPHUPOJE, MOJyUYeHUE U

IIPUMEHEHHE

2.2

2.3

AJKEHBI: COCTaB U CTPOEHUE, FOMOJIOTMYECKUN psiA. DTWIEH U MPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AJIKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpATallMM, OKHUCIEHUA U
MOJIUMEPHU3ALNH ), TOJIyY€HUE U IPUMEHEHHE

Ankanuensl: Oyranuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaxHeHIIMe
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyueHre cCHHTETUYECKOTO

KaydyKa U pe3UHbI

2.4

2.5

AJKUHBI: COCTaB U 0OCOOEHHOCTH CTPOEHHUS, FTOMOJIOTHUECKUN psifl. AlleTUIeH —
MPOCTEHIINI TpPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE H
XMMHUYECKHE  CBOWcTBAa  (peakuMM  THIPUPOBAaHUS,  TaJIOTEHUPOBAHMUSA,

ruaparanuu, I OpeHI/Iﬂ), MOJIYy4YCHHUEC U ITPUMCHCHUC

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NYECKHE M XHUMHUYECKHUE CBOWCTBA
(peakuuu TaJOTEHUPOBAHUS M HUTPOBAHUS), TOIyYEHHE W TMPUMEHEHHE.
Tomyon: coctaB, cTpoeHHe, (PU3NYECKHE W XMUMHYECKHE CBOWCTBA (pEaKIuu
raJIOTeHUPOBAHNS M HUTPOBAHUs), MOJydYe€HUE U MpuUMeHeHHe. TOKCHMYHOCTh
apeHoB. ['eHeTnuyeckas CBSI3b MEXKIY YIIEBOAOPOAAMH, MPUHAIJICKAIUMU K

PAa3JIMIHBIM KJIaCcCaM




2.6

3.1

3.2

3.3

IIpuponHble HMCTOYHUKM yriIeBOAOpoAOB. IIpupomHBI ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTh u e€ mpoucxoxaenue. CriocoOs! nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUI, KaTanuTudeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITy. KamMeHHBbIH

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4ecKkue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeTaHON W 3TAHON: CTPOEHUE,
¢u3nuecKkue WU XMMHUYECKUE CBOWCTBA (pEaKlIMU C AKTHBHBIMU METaJUIaMU,
raJIoreHOBOJIOPOIAMU, TOpEHHUE), MpUMeHeHHe. BoaoponHbie CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YeJIOBEKa.
MHOTr0aTOMHBIE CIIUPTHI. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (pr3udeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIAMHU,
KauecTBEHHAsl peakilis Ha MHOTOATOMHBbIE CHUPTHI). [leiicTBre HAa opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOISA

@DeHo: CTpOEHUE MOJIEKYNbl, (U3MYecCKHe U XHUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue dpenona

Anpaeruipl 1 KeTOHbL. DOpMaNbIETU/l, alleTalbACTH/: CTPOSHUE, (PU3NUYECKHe
U XUMHUYECKHE CBOMCTBAa (peakluMM OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbBIE PEAKIMH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE MpPE/ENIbHbIE KApOOHOBBIE KUCIOThl. MypaBbUHASL U YKCYCHas
KHCJIOTBI: CTpOeHHE, (pU3MUYecKre ¥ XMMHUYECKHEe CBOWCTBA (CBOWCTBa, 00mIMe
JUI Kjacca KHCIOT, peakuus >Tepu(uKalnuu), MOJIydeHHe MU IpPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JeiicTBHE
CrnoxHble 3QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KJIacCU(PUKALUSA YTrIeBOI0B (MOHO-, U~ M MOJIMCAXAPHUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIb,
¢usznyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHUAOM
menu(ll), okucieHume ammmauyHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bl), HAX0XKJIEHUE B MIPUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. Porocunrte3. PpykTO3a Kak M30Mep IMoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oauMmepbl. CTpoeHHe Kpaxmalla M LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepiKkalie OpraHn4eckie CoeTMHEeHNS




4.1

AMHUHOKHCIIOTHI Kak am(oTepHble OpraHndeckue coenquHeHus. Ousnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpuUMepe IIuiuHa). buomornyeckoe

3HAaYCHNUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUAPOJIU3, ACHATYpallusl, KaYeCTBEHHbIE peaKlMK Ha OeTIKu
BricokoMonekynsipHble COSMHEHHS

OcCHOBHbIE TIOHSTUSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU,  CPEAHSSA

MOJICKYJIsIpHasd Macca. OcHOBHBIC MCTOABI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COCI[I/IHCHI/Iﬁ — [MOJIMMEPpHU3alnA U ITOJIUKOHACHCAI U

5.2

SKCHepI/IMeHTaJH)HI)IG MCTOAbl M3YUCHHUA BCIICCTB W HUX HpeBpameHHﬁ:
O3HAaKOMJICHUE C o6pa3uaMH OpuUpoOAHbBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KUIIACC

Kon

11

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

TeopeTnueckne OCHOBbI XUMUHU

XuMuyeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTyecKre YpOBHH, MOyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacIipeiesieHUst JIEKTPOHOB TI0 OPOUTANISIM B aTOMaX dJIEMEHTOB

MEPBLIX quHpéx Iepruoaos. BJICKTpOHHaSI KOH(l)I/IpraI_II/ISI aTOMOB

1.2

1.3

Ilepuoanueckuii 3axkoH u llepuoanueckas cucreMa XMMHYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b NepuoaudecKoro 3akona u [lepuoanueckoii cucremsl
XUMHYECKHX 31eMeHTOB J[.M1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHUX JJIIEMEHTOB M
0o0pa3yeMbIX UMH TPOCTBIX M CIOXHBIX BEIIECTB MO TPYNIaM U TEPUOaM.

3HaueHUe NepuoaANYCCKOro 3aKOHA B PaA3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBsS3b. BHAbl XMMHYECKOW CBSI3U
(koBajieHTHasi HEMOJSpHAs W TMOJsSpHas, WOHHAs, MeTrauinueckas). Honsr:
KaTHOHBI M aHUOHBL. MeXaHu3Mbl 00pa30BaHUSI KOBAJICHTHOM XHUMHYECKOMN

CBs3M (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHBIN). BomopoaHas cBs3b

14

BanentHoCTh. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMMOCTOSIHCTBA

COCTaBa BellleCTBa. THIIBI KpUCTATNIMICCKUX pCI_HéTOK. 3aBUCHMOCTH CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmérku. lloHsatue o aucnepcHsIX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10 BELIECTBA B

pacTtBope

1.6

Krnaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxkmnarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakius.  Krnaccupukamuss — XMUMHYECKMX — PEaknuid B
HEOPraHWYECKOW M OPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECCTB,

3aKOH COXpPaHCHUA U NNPCBpALICHUA SHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMyHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOphI, BIUAIOIIME Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccoruanus. CuibHble U ciadbie AnmekTponuTsl. Cpena
BOJIHBIX pAacTBOPOB BELIECTB: KHUCIAs, HEHTpaibHas, LIeJo4yHas. Peaxnuu

HOHHOTO 0OMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu

2.1

HCOPFaHI/I‘IeCKaﬂ XUMMUA

Hewmerannel. ITonoxxenne HeMeTalloB B HepHOI[quCKOﬁ CHUCTEMEC XUMHUYCCKUX
3JICMCHTOB Z[I/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJUIOB (HAa IMpUMEpPE KHUCIOpOaa,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TaJOreHOB, CEphbl, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHJIOB,
KHCIIOPOJICOACPKAIIMX KHUCIOT, BOJAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

Mertannel. [lonoxxenne metauioB B Ilepuoanyeckoit cucreMe XMMHUYECKHUX
sanemenToB JI.M1. MenneneeBa. OCoOO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re Gpuznueckue cBoMcTBa MeTaIIOB. CIUTaBbI METAILIOB.

3HeKTpOXHMquCKHﬁ paa HaHpH)KCHI/II\/’I MCETAJlJIOB

2.4

2.5

XUMHYECKHE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJIWid, KalbIIUMH,
MarHuii, allOMHHHUNA, IIUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHuit. OOmue
CrocoObl TOoMy4YeHus: MeTaluIoB. [IpruMeHeHre MeTallioB B OBITY U TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKALINX K PA3TUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 0OECHEUYEHHUU HSKOJOTMYECKOM, DHEPreTUYECKOW W IMUIIEBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[oOHATHE 0 HAyYHBIX METOJaX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaY4YHBIX IIPUHOUIIAX MTPOMBIIIJIICHHOI'O IMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHUATIOB: BaKHEHIIIHE
CTPOUTECIIbHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaT€pHajbl, KpPpaCcKHu, CTCKIIO,
KCpaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE y00peHUs

3.3

Xumus Hu 3A0POBLEC HYCJIOBCKA: IIpaBUJia HCIOJIb30BaHHA JICKAPCTBCHHBIX
npenaparoB, IIpaBuJia 0€30IaCHOT0 HCIT0JIL30BaHUs penapaTroB OBITOBOM

XHUMHU B HOBCGI[HCBHOI\/'I KHN3HU
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