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YUUTEIIb XUMHUHU



MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUs (penepalibHOi 00pa30BaTEeIBHOM MPOTPAMMEI CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM crapaapte COQO, ¢ yuérom Konnenuuu npenopaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yronux OCHOBHbIE
o0Opa3oBaTelibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha niepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M PAa3BUTUSI OOYUYAIOMIMXCSI CPEACTBAMHU y4eOHOTO mpeaMeTa «XUMHUS
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€ BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, PUCYIINX LEIOCTHON CUCTeME XMMUIECKOTO 00pa30BaHus. DTH IEHHOCTH KaCaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanuzyercs xumuueckoe oOpa3oBaHue OOydYalOIIUXCsl Ha YpPOBHE CPEAHEro OOIero
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMUs», COAEePKaHUuE U IMOCTPOECHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 0 XUMHH C Y4E€TOM Crlenn(UKd HAyKd XUMHH, €€ 3HA4CHUs B
NO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HM OOIIECTBA, a TakXke C y4eToM OOIMX Lened u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOM BKIJaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYKaroIeM MUpPE KaK O €MHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoOBpeMEHHass XHMMHsI KaK HayKa CO3MJaTelbHas, KaKk Hayka BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JIOPOBBAI.

B cootBercTBUM C OOmMMMH IIeNIIMU M NPUHLUIAMHU CpeIHEro obIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKJIFOYEHHUS B JKU3Hb COIMYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKONW XUMHUH (C BKIIOUYECHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHATHN, 3aKOHOB M TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MTPU3HAKAX BEHIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS TEOPETHUECKHM MaTepual u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TIEPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJIOTHYCCKUX IO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YEOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIMIO U MPUMEHSTH €€ NJisl TIOTOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsA (DUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUMN MEXTy HOBBIMHU (aKTaMH U TEOPETUUECKUMHU MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil MO0 XMMHHM TOAXOJAbl K ONPEIEICHUIO COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPEAHEro 00I1ero oopa3oBaHus, P ONPEACICHUN COACPKATEIBHON XapaKTePUCTHKH
nejael M3ydeHWs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM EATEIbHOCTH YEJIOBEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MU POBOM
KynbTypbl. C METOAMYECKOM TOYKHM 3PEHHUS] TaKOW IMOJXOJ K OMNpPEETCHHUIO IIeJIe U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

CornacHo aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU M3Y4YEHUs NpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BELIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B IPUPOJE, B IPAKTUUECKOU U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ 3tum, conepikarenpHas XapakTepUCTUKA LeJIed U 3a1a4 U3y4eHHs] IIpeIMeTa B
mporpamMme 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIECH CTENeHN
OTIa€TCs MPEANOUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHus 00yueHUs, OpUEHTHPOBAHHOU
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTYYCHUS 3HAHUKM ¥ IPUMEHEHHUSI MX B PEATbHOM KU3HU JIJIs1 PEIICHUS PAKTUIECKUX 3a]1ay.

B cBi3M Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus o0yJaromuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHKE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOoOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEILIECTBAMU U X IPUMEHEHUEM,;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHWE I PA3TUYHBIX BUOB JESITEIHHOCTH: PEIICHUS MPOOIIEeM,
MOWCKA, aHanmu3a W 00paboTKku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHUs OTbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJi1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHIS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOTIH30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTHH JJIs IIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COZIepKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS MPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHnyYecKOl XMMHM: €€ BOZHHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKrX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeMHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHBIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIaCcCOB
OpraHUYECKHUX BEILECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (ILJIaBJIeHHE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAJl. DTUIIEH U NPONWJIEH — MPOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATAlIUU, OKUCIICHUS U TIOJMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOICTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHbIil ra3 u momnyTHble He(TAHbIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpMUYECKUH,
KartaquThueckuit), mmponu3. I[Ipoayktel mepepaboTku HedTH, UX TNPUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

DKCrepuMEHTaIbHbIE METOJIbI M3Y4YEeHMsI BEUIECTB U MX MpPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kanye opranuieckne coeiuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHOBICHHE, OpPOXKEHHE TIIIOKO3bI), HAXOXKICHHE B TPHPOJC, MPHUMEHCHHUE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJI0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
criupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie opraHu4eckie CoeIMHEHNs.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. u3nyeckue U XUMHUYECKHe
CBOWCTBA aMHUHOKUCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa O€nKkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, NCHATYpalusd,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUs U MTOJIMKOHICHCALIMSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOAUYHOCTh, HAOIIOACHNUE, W3MEpEHHeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpoBeleHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MAcCCOBAasi 10JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVMHYEeCKHE CBOWCTBA BAKHEHIINX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, ¢ocdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenne meramios B llepuoguyeckoil cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblHWid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KoJUTeKIUU «MeTaJlTbl U CIUTaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METAJIJIOB).

Pacuérnble 3anaum.

PacuéTsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcCe
WK 00bEMY OZJHOTO U3 YYACTBYIOIIUX B pEaKUH BEILECTB, pac4€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKLIUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0ecrie4eHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOi 1 MUIEeBOi O€3011aCHOCTH,
pa3BUTUU MeIULUHEL [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBienus 06 OOMIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIEHHOTO TTOTY4YEeHHUS BAKHEHIIINX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MaTCPUAIOB: BAKHEHIIME CTPOUTENIBHBIE MAaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y100OpEHHUS.

XUMHUS M 3I0POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENapaToB,
paBuiia 6€30MacHOr0 MCIIOJIb30BaHMsI ITPENapaToB ObITOBOM XHUMUU B TOBCETHEBHOMN JKHU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH M3ydeHUH OOmIel M HEOPraHUIECKOW XMMHUU B
11 xnacce ocymiecTBise€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIOJEHHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHUE, SABIICHUE.

®dusnka: Marepus, SHEpPIus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, YDHEPreTUUECKUN ypOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

["'eorpadusi: MuHepasbl, FTOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOMIAEMBbIE, TOTIINBO, PECYPCHI.

TexHOJIOTHs: XUMUYECKAsI IPOMBIIIIIEHHOCTh, METAJULYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMECTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOyYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa’kJaHCKOM HIACHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITENHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IpaBUJIaMU MOBEJIEHHsI, COCOOCTBYIOIIMMHU MpolieccamM
CaMOIIO3HAHUs1, CAMOPa3BUTHUSl U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHOM U MPAKTUYECKOH AESITEIbHOCTH 00YJAIOLIMXCS MO peaTu3aliiy PUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHMHA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY M apryMEHThI IPYTHX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U IMPAKTUKOB,;



MHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJINA3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBUIYATBHOUN TpaeKTOPHH 00pa3oBaHus, Oyayiiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTHYECKHU TEIECO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KaK HCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUA XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaolled MpUpOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYHsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpHI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI W YEIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTMYECKH KOM(OPTHOM JKU3HU Ka)KIO0ro WwieHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATEIbCKOM ACATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXTpeaMeTHbIe) O0IIeHAyYHbIE TIOHSITHS, OTPAXKAIOITUE I[EJTIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, U3MEPECHHE, YKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIMUXCsA  HMCIOJB30BaTh  OCBOCHHBIE  MEKIUCITUTUTMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4eOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHblMI/l MO3HABaATCJIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh TEIM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IMOCTABJICHHBIMU LICIISAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OObSICHEHHS OTJCNIBHBIX (PAKTOB U SBJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B PACCMAaTPUBAEMBIX SBJICHUAX, (POPMYyTHpPOBATH BBHIBOJBI H
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMmyaupoBaTb O000OLIEHHS U BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3IMIHBIX BUOB U (HOPM MPECTaBICHUS, KDUTHYECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT HCIIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBe CpeACTBa Mpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH € CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MO3ULIUN B XO7e 00CYX/IeHUS U 0OMEHA MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITeIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XUMHH B TIO3HAHWU SIBJICHUU TPHUPOJBI, B GOPMUPOBAHUHU MBIILICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOMOJIArarouIue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJIET,
GyHKIMOHATbHAS TPYIINa, paauKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XMMHUU; MHUPOBO33PEHUYECKHUE 3HAHMS, JIKAIINE B OCHOBE IMMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM MCIOJB30BaHNN BaKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEpPHBIC MPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA MPU ONHCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUH XMMHUUYECKUX PEAKINA, U3rOTABIMBATh MOJEIN MOJEKYJ OPraHMYEeCKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIACCy/Tpynmne COeauHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXkalllue COENWHEHHUS, BBICOKOMOJIEKYJISPHbIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoil HomeHknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPHUH, (eHoi, (opMalbIeTHA, aueTadbAeTH], MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMsSI ONPEACNATh BHJbI XMUMHYECKOH CBS3M B OpraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTan, 2TaH, STWJCH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsou,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS MO XHMHYECKUM YypaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOT'O
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M BBIIIOJHATh XUMHUYECKUH HKCIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPABWJIAMU TEXHUKHU 0€30MTaCHOCTH MPHU 00paIlieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KpPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHNIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHHsI CBOETO 3JI0POBbsS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIIEHUSI U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3JICHCTBUSA HAa OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

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

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUM IPUPOJIbI, B (OPMUPOBAHUU MBIILICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON cpene;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOMOJIArarolue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeTaJInyeckas, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEaklUHUid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuu, nepuoanydeckuil 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MaccChl BELIECTB,
3aKOH COXpaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUN, (PAKTOJOTHYECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHX BELIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepHbIE MPU3HAKH MOHSATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
GopMyn BEIIECTB M YypaBHEHUN XHUMUYECKUX PEAKIHUI, CHUCTEMaTHUYECKyl0 HOMEHKIATYpY
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEIIECTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHas, MOJIEKYJSpHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE THAPOKCH]IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaThH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoit cucremsl Xumuueckux snemeHTos /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJy HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOILBK) YPaBHEHUW COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENEHEH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEaKluy, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOININE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMUYECKOH PEaKIUu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHE MTPOLIECCHI, JICIKAIINE B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIMU, peaklud HMOHHOTO OOMEHa, KA4eCTBEHHBIE pEaklUud Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00paIleHNH C BEIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABISATh
pe3ynbTaThl XUMHUYECKOTO HKCIEpPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
[0JIy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIlled MPUPOJIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA YKUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4aroluXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpoabsnesie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yrieBogopOIbl: aJIKEHBI, 5 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [TprposHbIE HCTOYHUKH YTIEBOLOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crupter. @enon 3
3.9 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYriaeBoasl 3 1




Hroro no pasneny

Pasznen 4. A3oTcoaeprxaiye opraHuyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo paszneny 13
Pasjnen 2. Heoprannueckasi xumusi
2.1 Mertasmibl 6 1
2.2 Hewmeranisl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTeJbHbIE
padoThbI padoTshI pecypenI
1 [IpenMer oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o knaccuduranum
3 opranuyeckux BemecTB. Homenknarypa 1
(cucremaTHyecKkasi) U TpUBHAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINE 1
MIPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTUIIEH U IPONUIIEH — MPOCTeHIIne 1
MIPEICTABUTENH AJIKCHOB
8 [Ipaktuueckas padora Ne 1. «I[lomyuenue 1 1
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MeTmioyramuen-1,3. [Tomydenne 1

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI




AJKUHBIL: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKHH psijl. ALIeTUIICH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
IPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BosoponHas cBa3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTaIbACTU/I.
AueroH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA




[Ipaktuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBD»

93 CreaprHOBas U OJICUHOBASI KMUCIIOTHI, KaK
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCIIOT

24 Mpbl1a Kak COJIU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaIH.

27 Baxxheiinve npecTaBUTeIn: TI0K03a,
dpykTO3a, caxapo3a

)8 Kpaxman u nemirono3a Kak npupoaHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucopopacoaepxarine opraHnIecKue
COCMHEHUS

30 AMUJHBI: METHJIAMUH ¥ aHUJIAH
AMUHOKHUCIOTH KaK aMm(pOTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumb

32 benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN




OCHOBHBIC METOJABI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COSTMHCHUI. 1
[TnacTmacchl, KaydyKu, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYypalusi aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB /[, U.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMECHTOB U X COCAUHCHUM
10 TpyNIaM U neprojam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTHHU HAyKH

Ctpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBaJCHTHOH CBsi3U. BomopoaHas cBs3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro oOMeHa.
I'maponns opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertamisl, UX MOJOKESHUE B
[Teprnonnueckoi cucTeMe XUMHUYECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOEHUs aToMOB. O01IHe
dbusznyecKre CBOMCTBa METAILIOB




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaJIOB

16

17

18

XUMHUYECKHE CBOUCTBA BAaKHEHUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

20

21

22

Hewmeraiibl, uX moJI0KEHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U
HUX COeOUHEHUU

23

XuMHYECKue CBOMCTBA a30Ta, (hocodpa u
AX COeINHEHUH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KpEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECCTB

31

Poab xumuu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBiaenust 06 0OIMMX HAYUHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
BayKHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCPHUAIIOB

XuMus U 310pPOBLC UCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34










