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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit dexepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOTo npeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOoTrpaMMBbl IO XUMHH, K OTIPE/ICTICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCTIUTAHUS M PAa3BUTUSI OOYUYAIOMIMXCSI CPEACTBAMHU y4eOHOTO mpeaMeTa «XUMHUS
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€ BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, PUCYIINX LEIOCTHON CUCTeME XMMUIECKOTO 00pa30BaHus. DTH IEHHOCTH KaCaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOy4alOMIMXCSl Ha YpPOBHE CpEIHEro oOIIero
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 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMHHU Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

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
3JI0pOBBA.

B cootBercTBUM C OOmMMMH IIeNIIMU M NPUHLUIAMHU CpeIHEro obIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

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



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH M0 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
W3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHHWNA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMsS TEOPETHUECKUN MaTepuan Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTMYECKUX IO3ULHH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOaromuiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAaHUs
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaKEHHsI K IPOLIECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATh €€ JJIsl MMOMOJHEHUs 3HaHUM, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMU (PaKTaMH U TEOPETHUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nutane penienus 3a1a4 BOCIUTaHUS, pa3BUTHS U COLIMAINM3ALNN 00YyYaIOIINXCS IPUHSATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABl K OIPEIEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX JEHCTBUM, MMEIOMUX 0a3oBoe
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESITEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
00paboTkn HH(OpPMAIMK, HEOOXOMUMBIX JJISI TMPHOOPETEHHs ONbITa MPAKTHUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



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.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIEkKAT KIIOUEBBIE MOHSTHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH 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 XUMHUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJE, B IPAKTUUECKOU U
MMOBCEAHEBHOM XKU3HU;

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

Hapsiny ¢ atum, conepikarenbHas XapakTepUCTUKA L€l W 3a1a4 U3y4eHHs IpeIMeTa B
mporpamMme 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIECH CTENeHN
OTa€TCs MPEANOUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHus O0y4eHUs, 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 THHAMUYHO Pa3BUBAIOIIETOCs MUPa, GOPMUPOBAHKE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOoOpa3oBaHUIO, COTPYIHUYECTRBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX 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 MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIpHOU HH(OpPMALIUKU XUMHUYECKOTO
COZIepKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, 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 XUMHUYECKUMU SIBIICHUSIMHU.

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

OO61iee yuCio 4acoB, 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).

CBA3b C PABOYEN ITIPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peann3anus BOCHMTATENBHOrO MOTEHIMAIa YPOKOB XHUMHUHM (YPOUHOH JesTeIbHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MAaKCUM@JIbHO JIONYCTUMOM  y4yeOHOW  Harpys3ku)
IIPElyCMaTPUBAET:

- MAaKCHMMAaJIbHOE HCIIOJIb30BAaHUE BOCIIMTATEIIBHBIX BO3MOYKHOCTEN COACPIKAHUS YPOKOB
Uis (OopMUPOBaHUS y OOYYaIOUIMXCS POCCUMCKUX TPAJAMLUOHHBIX JTYXOBHO-HPABCTBEHHBIX W
COLIMOKYJIBTYPHBIX  I[IEHHOCTEH, pPOCCHUHCKOIO HMCTOPUYECKOIO0 CO3HAaHUA HAa  OCHOBE
UCTOPUYECKOTO MPOCBEIIEHHs; MOA00p COOTBETCTBYIOIIETO COJEpKAHUS YPOKOB, 3aJaHMA,
BCIIOMOTaTeJIbHbIX MaTepUaoB, IPOOJIEMHBIX CUTYallUl 17151 0OCYKIACHMUIA;

- BKJIFOYEHUE B COACPIKAHUE YPOKOB LICJIIEBBIX OPUEHTUPOB PE3YJILTATOB BOCIUTAHUS, UX
y4eT B ONPEACIICHUH BOCIIMTATENBHBIX 337]a4 YPOKOB, 3aHSATUH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHMTATENLHOE BO3ACHCTBHE
Ha JMYHOCTh B COOTBETCTBHM C BOCIMTATENIBHBIM HJCAJIOM, LIEJIBIO M 33Ja4aMH BOCIUTAHUSA,
LIEJIEBBIMU OPHUEHTHPAMU PE3YJIbTaTOB BOCIHUTAHUS; PEANU3ALUI0 MPUOPUTETa BOCIMUTAHUS B
y4eOHOM JeSTENHHOCTH,

- IpUBJICYEHUE BHUMAHUs 00YyJaIOLIMXCS K [IGHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha YpoKax
MPEIMETOB, SIBIEHUHN U COOBITHI, NHULIMUPOBAaHUE OOCYKICHHM, BHICKA3bIBAHUIN CBOETO MHEHUS,
BBIPAOOTKH CBOETO JJMYHOCTHOT'O OTHOIICHHS K N3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

- TOpPUMEHEHHWE WHTEPAaKTUBHBIX (opM ydeOHOH paboOThl — MHTEUIEKTYaJIbHbIX,
CTUMYJIMPYIOIIUX IIO3HABATEIbHYI0 MOTHUBALIMIO, WIPOBBIX METOJIUK, IHUCKYCCHM, NArOIIMX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JMajora; rpynmnoBod paloThl,
KOTOpas YYUT CTPOMTHb OTHOIICHUS W JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHYECKOIO MBIIIUICHHS;

- noOyxJaeHne oOyyarommMxcsi coOMoAaTh HOPMBI MOBEJCHMSA, MpaBUiIa OOLICHUS CO
CBEPCTHUKaMH U TEJaroruyecKUMU pabOTHHKAMM, COOTBETCTBYIOLIME YKJIaay IIKOJBbI,
YCTAHOBJICHHE U MOAJIEPKKY JOOPOKETaTeNbHOM aTMoc(hepsl;

- OpraHu3alyIo0 HaCTABHUYECTBA MOTUBUPOBAHHBIX U APYINPOBAHHBIX 00YUaOIIUXCS HAJ|
HEYCIECBAIOIMMHI  OJHOKJIACCHHUKAaMHM, B TOM 4YHCIE C OCOOBIMH 0Opa30BaTeNbHBIMU
HOTPEOHOCTAMH, AAIOLIET0 OOydYalOUIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA HU
B3aMMHOM ITOMOIIIH;

- VHULIUMPOBAHME U MOJJAEPKKY HCCIENI0BATEIbCKOW JEATEIbHOCTH O0YyYaroluxcs,
IUIAHUPOBAHUE U BBINOJIHEHUE WHAMBUAYAJIBHBIX W TPYIIOBBIX IPOEKTOB BOCIUTATEIBHOMN
HaIPAaBJIEHHOCTH.



Pe3ynbratel eauHcTBa Yy4eOHOM M BOCIIUTATENBHON ACSITEILHOCTH OTPa)KEHBI B pasjiene
paboueit nporpaMMmbl «JIMUHOCTHBIE PE3yJbTAThl W3YyYEHUs YYEOHOTO MpeIMETa «XMMHUU» Ha
ypoBHe cpeaHero obmiero oopazoBanus». COAEP/ KAHUE OBYYEHUSA

10 KUIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE M 3HAUCHHE B MOJYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC TOJIOKEeHHS. CTPyKTypHBIE (DOPMYJIBI OPTaHWYECKUX BEIIECTB. | omomorus,
M30MepHsa. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPAaTHBIC CBSI3U.

[IpencraBnenue o kiaccupuKaluu OpraHMuecKux BeulecTB. HomeHkIaTypa opraHu4eckux
coeuHEHUH (cucTeMaTu4ecKasi) i TpUBHAIbHbIC Ha3BaHUS BAKHEHIIIUX IPEICTaBUTENEH KIIacCOB
OpTraHUYECKHUX BEILECTB.

DKCIEepUMEHTAIbHbIE METOABl M3YYCHHS BEIIECTB M UX MPEBPAIICHUN: 03HAKOMIICHHE C
o0Opa3laMu OpraHWYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTaHUYECKUX BEUIECTB MIPU HarpeBaHuM (IJIaBjeHUEe, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHME, TOMOJOTHYECKHM pAn. MeraH M 3TaH — mNpocTeilime
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe K XMMUUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HAaxXO0XJIEHHE B MPUPO/IE, TOJYICHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHICH U MPOMIIEH — MPOCTeHIme
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBAa (peakiu THAPUPOBAHUS,
raJIoOreHUPOBAHMUS, THIPATAIIUH, OKUCIICHHUS U TIOJMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramumen-1,3 u meTmiOyraauen-1,3: CTpoeHHe, BOKHEUITNE XUMHUYCCKHEC
cBoMcTBa (peakuus nmoaumepusainun). [lonydenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINI MPeCTaBUTENh aJTKUHOB: COCTaB, CTpOeHHE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu THAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOJyICHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYCHHE W TpUMEHEHUue. 1onyon: cocmas, cmpoeue,
Qusuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBs3b MEXIy YIVIEBOJIOPOJaMHU,
MPUHAISKANTIMHA K Pa3IMYHBIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrniocoObl nepepadboTku HePTH: IEpPEeroHKa, KPEKUHT (TEPMHUYECKHIA,
KartaquThuueckuit), mmponu3. I[Ipoayktel mepepaboTku HedTH, UX TNpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOIYKTHI €ro nepepaboTKu.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUi: O3HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKun «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIAHBIX, IPOBEICHWE MPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




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

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcujaoMm menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 HUCXOJHBIX BEIIECTB WIH NIPOIYKTOB PEAKLIUN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTaIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO0 OpOUTANIIM B aTOMax JJIEMEHTOB TEPBBIX UETHIPEX MEPUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
snemeHToB JI. . MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



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

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA 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 HeopraHu4eckux BeIiecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHUYECKON XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

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

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTIpeJIeJIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKOH paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

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

Heoprannveckasi Xumus

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

XVUMUYECKHUE CBOWCTBA BAKHEHIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramuios B llepuoguyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWILMX METAJUIOB (HATpHil, Kajluid, KalblUi, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KoJUTeKIUU «MeTalTbl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 3a/1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYECKOM, SJHEPTETHYECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXHEUIIME CTPOUTEIbHBIE MaTepHUalIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHUS IIPENapaToB OBITOBOM XMMHUHU B TTOBCEAHEBHOMN KM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLIMXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®du3nka: Marepus, SHEpPIus, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOIL,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, 5KOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcpHrajoB, CEIbCKOX03SIHMCTBEHHOE IpoOnU3BOACTBO, numicBas MMPOMBIIIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
porpamMM CpeIHero o0mero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM H IPEIMETHBIM).
Hay4no-MeTonuueckoii OCHOBOM i Pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
IpOTpaMM CpeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.



B cooTBeTCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeaMeTa « XMMHUS Ha YPOBHE CPEHET0 00IIero 00pa30oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNUE!

OCO3HAaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaAMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAIIMU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHH JMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESTENLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TLIAHBI.

JlugHOCTHBIE PE3yNbTaThl OCBOEHUS MPEIMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOM
Y BOCIIUTATEIIbHON JEATEIbHOCTH B COOTBETCTBUM C TYMAaHHUCTUUYECKHUMH, COLIMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
NPUHATHIMU B OOILIECTBE HOPMAMH M MPaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLIeccam
CaMOTIO3HAHHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSI JINYHOCTH OO0 YUAIOIIINXCS.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHopMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON JIEATEIBHOCTH 00YUaIOLIUXCSl TI0 pealli3alliy MPUHSATHIX
B 00IIIECTBE 1IEHHOCTEM, B TOM YHCIIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HAHUA O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPHU CO3JaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUH;

YBaXXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM WM TMPAKTHUYECKOTO MPUMEHECHHS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pPe3yJbTaT JJIMTEIbHBIX HAOII0JICHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHAJIM3€
nH(pOpMAIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUECKUMHU SIBICHUSMH, U IPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEW C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM ATUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:



MOHUMAaHUS IIEHHOCTeH 370pOBOTO W 0€30MacHOro o0pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofcHHs MpaBUI OE30MAcCHOTO OOpaIeHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEIHEBHOU
’)KU3HU U B TPYJOBOM J€ATECIBHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUA MOCJECACTBUI U HENPHUATUS BPEIHBIX MPUBBIUEK (YHNOTPEOJEHUS aJKOroJs,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

YCTaHOBKM HAa AaKTUBHOE YYacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQECCUil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIOASAM TPYJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHOU TpaeKTOpUU 00pa3oBaHus, Oyaylien
npo(eCCuu U peann3alnud COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATILHOM CpE/Ibl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE YKOJIOTMUYECKUE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYJIBTYPhI, OIBITA
NEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOPpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUS CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiau B (HOPMHUPOBAHHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrnr IpodJieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUHM JII COBPEMEHHON IWBHUIM3AIUU: B €
T'YMaHUCTHYECKON HAMpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpHbI, PEIIEHUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOM M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00ecrevYeHn: yCIOBH YCIIEUTHOTO TPYAa ¥ SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIIeHA
00111eCTBA;



€CTECTBCHHO-HAYYHON TPAaMOTHOCTHM: IIOHMMAaHMs CYIIHOCTH METOJNOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XMMUUECKHE 3HAHMSI 1711 PELLIEHUs IpooiieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENIbCKON ACSTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMW 10 XHMHHM B COOTBETCTBUU C IKU3HCHHBIMH
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/Jla B Pa3JIMYHbIX cepax npodecCuoHaNbHOMN AeATeNbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe PE3ylbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECcC, CHCTeMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHble  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecrneuuBaroue QopMuUpoBaHUE (YHKIMOHAJIBHOW TIPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh ~ OOY4YarOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHble JEHCTBHSI B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHHWE YHUBEPCAIHHBIMH Yy4eOHBIMU
MI03HABATEbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrMUYECKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU AEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTaTHI ICATEIEHOCTH C MOCTABJICHHBIMHA IIEIISIMU;

UCTIONIB30BaTh TMPH OCBOCHHH 3HAHWU TPUEMBI JIOTHUECKOTO MBIIIICHUS — BBIICISATH
XapakTepHble TMPHU3HAKKM TOHATHUM ¥ yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS Ml KPUTEPHUH VTS KJIacCH(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBAThH MIPUIUHHO-CIICCTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SBJICHUSMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pPaCCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIIOYEHHUS;

IPUMEHATh B IpolLiecce MO3HAHUA, UCTIOIb3yeMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEIU, TPe0OPa30BBIBATH MOAETIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMH4ecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pEleHHH Y4eOHBIX



NIO3HABATENIBHBIX U MPAKTHUECKUX 3a/a4, IPUMEHATh Ha3BaHHbBIC MOJICIIbHBIE NIPEICTABICHUS 115
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LI M 3aJaud  MCCIEIOBAHUSA, MCIIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IUIAHUPOBAHUS M IPOBEIEHUS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOCIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLuU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATH HH()OPMAITHIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((U3NYecKue M MaTeMaTH4YecKue) 3HAKU H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYXKIaeMOi TEMBbI B XOJ/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IMpE3EHTAlMeil pe3yabTaToB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuu y4eOHOTO MpoeKTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysibTaTaM IPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.

OBJiaieHNe YHUBEPCAJIbHBIMM PeryisiTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEIBHOCTD,
onpenenss e€ eI U 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii alrOPUTM JIEHCTBUH NPU BBINOJHEHUU Y4E€OHBIX M MCCIEOBATENIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs ¢ YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOLIEHKH.



INNPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XUMHUsD OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABJISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XVUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOIMMOW [UIs pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
MOHSTUS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIApHAs Macca, MOJSIPHBIH O00BEM, YITIEPOAHBIH  CKEJIET,
GyHKUMOHATBHAS TPYINa, PaJuKal, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PCHUECKHE 3HAHUS, JIEKAIIHEe B OCHOBE MOHMMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEePHBIC NMPU3HAKU MOHSATHH, YCTaHABIMBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS MIPU ONMCAHUHU COCTABa, CTPOEHUS U
MpEBPAIICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUUYECKYIO CHMBOJUKY JJII COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS,;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONpeAeNE€HHOMY KJIAcCy/Tpynmne COoeauHEHUN
(YrJIieBolopoabl, KHCIOPOJ W a30TCOJAEpXKAIINE COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus 1o cucreMatndeckoir HoMmeHkinatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHS OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIMHIIEH,
aleTUJICH, JSTUJICHTJIMKONb, TIUIEPHH, (EHOJ, (HOpMaNbAETHI, aleTaTbJCTHA, MypaBbUHAsS
KHCJIOTA, YKCYCHas KHCIJIOTa, OJIEMHOBAsI KHUCIIOTa, CTEAPUHOBAs KHCIIOTA, TIIIOK03a, PpyKTO3a,
KpaxmaJ, eJITI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTb COCTaB, CTPOCHHE, (QHU3UYECKHE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX IIPEICTABUTENIECH PA3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeraH, 3TaH, JSTWICH, NPONWICH, aleTwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,



METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIOTa), WLIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYI;

c(OPMHPOBAHHOCTE YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, TPUPOAHBIA Ta3, YroJib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPEepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA MITM IPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOT'O U3 UCXOJHBIX BEILECTB WM IIPOJYKTOB PEAKLIUN);

c(OpPMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPUM M3YYCHUM BEILECTB MU XUMHYECKHX SIBJICHUUI
(HaOmoJieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHME 3HAHUS JIJIsl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KU3HEHHBIX CUTYAlLIUAX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUjia MOJIb30BAHUSA XMMHUYECKON MOCYA0H U
1a00paTOPHBIM 000PYAOBAHUEM, A TAKXKE ITPaBUiIa OOPAIIEHUS C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU TI0 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN 3KCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KAUECTBEHHbBIE PEAKLIMU OPIraHUYECKUX BEIIECTB, A€HATYpaLus OSJIKOB IIPU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPAaBUIIAMU TEXHUKHU O€30MaCHOCTH MIPH 00paIieHuU
C BEIIECTBaMH U JIaOOpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuil U (opMylIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBMiIa SKOJIOTMYECKH IeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpYXKarolled MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMAas cMbici mnokaszarens [IJIK, noschaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUIst 00y4arolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHHE HPUMEHSATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHMUIA;

JUIS CJICTIBIX U CIIA0OBUSIIUX 00yUarOIIUXCs: YMEHUE HCIIONb30BaTh PEIbe(PHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmyt.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeOpraHmIecKasi XUMUSD OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MTPEJICTABICHUN: O XUMHUYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, POJIM XMUMHH B TMO3HAHUU SIBICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBLHOW TPAMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;



BJIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTH, JJIEKTPOOTPHIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUMuid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAST JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUUYECKON peakliii, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUIECKON
aucconuanuu, nepuoandeckuil 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MaccChl BELIECTB,
3aKOH COXpPaHEHUsS U MPEBpAIllEHUs SHEPTrUU MPU XUMHUYECKHX PEaKLHUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCHOIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMHUYECKUX PEAKIUI, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHICCTB (yrapHbld ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HEral€éHas W3BECTb, NUThEBas COJAA, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAINIMYECKONW PEHIETKH KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(OpMHUPOBAHHOCTh YMEHUI yCTAaHABIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIlacCy/TpyIle COeqUHEHNH (TIPOCThIe BEIIECTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUsI, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunonos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCHONB3YS TOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COEIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucreMbl XMMHUECKUX 31eMeHToB [[. .
Menneneena;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMH C IIOMOILIBIO YpPaBHEHUIl COOTBETCTBYIOIUX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIECTB, TEIUIOBOMY 3((eKTy peakiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);



c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKUUN pa3uYHbIX THUIIOB, MOJHBIE
U COKpaIEHHBIC YPaBHEHHUS PEaKIUH MOHHOTO OOMEHA, YUMTHIBAs YCIOBUS, MPH KOTOPBIX ITU
peaKkIMy UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OINbBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacCKpbIBaTh CYHIHOCTh OKHCIINTEIBHO-BOCCTAHOBHTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakliu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHElIHero Bo3aelcTBus (npunuun Jle [llartense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHE MTPOLIECCHI, JIEIKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJIY4YeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
npecTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi 0N BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XUMHYECKHX
PEaKIHsIX, MAacChl BEIIECTBA MIIM 00bEMaA ra30B N0 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WITH
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOTO () (ekTa peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MACChl BELIECTB, IPEBPAILICHUS U COXPAaHEHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYN0i U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpeAeTeHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pPEaKIWH, PeaKkIMd HMOHHOTO OOMEHa, KayeCTBEHHBIC pEaKkI Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HYKCHEPUMEHTAIbHbBIX
3agad no TemMam «Mertamasl» U «Hemeramasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30MacHOCTH NpU 0OpaIIeHNH C BELECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucl ypaBHEHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHHKOB (CpeICTBAa MACCOBOM KOMMYHHKAIHH, IHTEpHET U IPYTUX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pPOBbsS U
OKpY’Kalollel MPUPOAHOM Cpelbl, 0OCO3HABAaTh OMACHOCTb BO3ACHUCTBHUS HA >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbICH mokasatens [1/IK, moscHiaTh Ha mpuMepax crocoOb!
YMEHBIICHUS U MPEIOTBPAICHIS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YeJIOBEKa;

Ui O0YYaroLIUXCs ¢ OrpaHHMYEHHBIMH BO3MOXHOCTSIMHM 3[0POBbS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUTSL CTIETIBIX U Ca00BUASIINX O0YJarOIIMXCs: YMEHHUE UCTIOIb30BaTh PeIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paszpnes 1. TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHMSI OPTAaHUYECKUX COSTUHEHUN A 3 bubmorexa LHOK
' p p a ' https://m.edsoo.ru/7f41837c
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YTIEBOAOPOABI — aJTKAHbBI 2 bubmorexa LHOK
' pedt YHICBOROPOR https://m.edsoo.ru/7f41837c
99 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 6 1 bubnuotexa [JOK
' AJIKa/IMEHBI, AJIKUHBI https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.3 A 2
POMATHHACCIHE JTICBOROPOAH https://m.edsoo.ru/7f41837c
94 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB 3 1 bubnuoreka [IOK
' U UX TmepepaboTka https://m.edsoo.ru/7f41837c
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
bubmuoreka [JOK
A . D
3 Crmpret. Geton 3 https://m.edso00.ru/7f41837c
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubnmnorexa [JOK
' Cnoxnbie >QUpsI https://m.eds00.ru/7f41837c
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bubmuorexa [JOK

33 YraeBont 3 https://m.edsoo.ru/7f41837¢c
Hroro mo pazaeny 13
Pasznen 4. A3oTcoaepkaiye opraHudecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 AMuHBI. AMUHOKHCIIOTBI. benku 3 httos://m.edsoo.ru/741837¢
Hroro no pazaeny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
bubmuorexa [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 httos://m.edsoo.ru/7f41837¢
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
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11 KJIACC

KoaunuecTBO 4acoB

Ne dueKkTpoHHbIE (LM (POBbLIE)
HanmeHnoBanue pa3aeioB 4 TeM IPOrpaMMbl KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepnoandeckuii 3aK0H U BuGmorexa LIOK
11 IIepnonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB 3 :
https://m.edso0.ru/7f41837c
. . MenneneeBa
bubmuoreka [IOK
1.2 Crtpoenue BeniecTBa. MHOrooOpasue BeIecTB 4 https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
1.3 KMMHUCCKHE PEaKIn 6 1 1 https://m.edso0.ru/7f41837¢c
Utoro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
bubnuoreka [{OK
2.1 Meraznbr 6 1 https://m.edso0.ru/7f41837c
bubmmoteka IIOK
2.2 Hemeramuer 9 1 1 https://m.edso0.ru/7f41837¢
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB 2 bubmmorexa LHOK
' https://m.edso0.ru/7f41837¢
Hroro no paszneny 17
Pa3gen 3. XuMus u :XKU3Hb
bubnunorexa LIOK
3.1 XUMUT 1 KH3HD 4 https://m.edso0.ru/7f41837c
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJsnyecTBO 4acoB
1| IMpakru Hara JJIeKTPOHHBbIE LU (PPOBHIE
/ Tema ypoka Kourpobu
Bceero yecKkue H3yYCHUSA 05pa3OBaTeJIbHLIe PE€CYpPCHI
ble padoThI
I padoThI
POIII 10 KJTACC
TIpe/IMeT OPraHHUECKOM XHMIH, 6 https://resh.edu.ru/subject/29/10/
1 BO3HUKHOBCHHE, Pa3BUTHE U 1 MOIL 10 knace .
> P https://uchebnik.mos.ru/catalogue?aliases
SHa"ICHHC =lesson_template,video_lesson,video&su
bject_program_ids=31937268,35909478
TeobHs CTDOCHIS. OPFAHIYCCKIX https://uchebnik.mos.ru/material_vie
pHi c1pe p ) w/atomic_objects/11849349?

2 coenunenuii A. M. bytieposa, eé 1 a

menuReferrer=catalogue
OCHOBHBIE IOJIOKCHUS
IIpexcrasieHne o kiaccupuranuu Buneo "Knaccudukanus opraHn4ecKux
OpPraHNYECKUX BEILECTB. coenuaeHM" (MOIL)

3 Homenknarypa (cucremaruueckas) 1 https://uchebnik.mos.ru/material_view/at
¥ TPUBHAILHBIE HA3BAHUS omic_objects/11849373?menuReferrer=c
OpPTaHMYECKUX BEIIECTB atalogue

VYpok "[IpenenbHble yriIeBOABI - aJIKaHbI"
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 (POIII)
TOMOJIOTUYECKUH PSJT https://resh.edu.ru/subject/lesson/6151/st
art/149993/
Ypok "AnkaHsl: cTpoeHUE,
HOMCHKJIATypa, U30MECpUs, (bHBI/I‘lCCKI/IG
MeraH u 3TaH — NpoCTEUIINE cpoiictra" (MOII)

5 1 ) . L

IIPEACTABUTENN AJIKAHOB https://uchebnik.mos.ru/material_view/at
omic_objects/9761017?menuReferrer=ca
talogue

6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 VYpoxk "HenpenenasHble yrieBOIb -

CBOWCTBA

ankens!" (POLL)



https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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https://resh.edu.ru/subject/lesson/5412/st
art/212563/

OTUJIEH U IPONUJIEH —

VYpok "AnkeHsl: XuMHU4ecKre cBoicTaa"
(MD3II)

7 IIPOCTEUIINE TPEACTABUTENN https://uchebnik.mos.ru/material_view/at
aJKEHOB omic_objects/9766622?menuReferrer=ca
talogue
Buneo "BzaumopeiicTBue 3TuneHa ¢
[TpakTrueckas padota Ne 1. Opomuoii Bogoit" (MOIL)
8 «[lomydeHnue 3TUIIEHA U U3YYCHUE https://uchebnik.mos.ru/material_view/at
ero CBOMCTB» omic_objects/7712784?menuReferrer=ca
talogue
Ankanuensl. byraauen-1,3 u yp OK_ "AHKaIHerHH" (M3II) . .
9 metnGyTammen-1,3. Tomyuehe https.//uqhebn|k.mos.ru/mater|al view/at
’ omic_objects/9819470?menuReferrer=ca
CHHTETUYECKOTO Kay4yKa U PE3UHBI talogue
AJIKHHBL: COCTAB 1 OCOGEHHOCTH VYpox "ANKHUHBL: CIIOCOOBI TONTYYCHUS U
N npumenenue" (MOL)

10 ~ CTPOCHILL TOMOTIOTHICCIIIT PAL. https://uchebnik.mos.ru/material_view/at
AlleTHneH — NMpOCTEHIIMH omic_objects/9819506?menuReferrer=ca
MIPEACTABUTEND ATKUHOB talogue

Ypok "Beraucienus mo XuMHIeCKuM
YpaBHEHUSM KOJINYECTBA, 00BhEMA,
MacCChI BEHIECTBA 10 KOJIMYCCTBY,

11 Brrurciienus no ypaBHeHHUIO 00BEMY, Macce pearcHTOB WU

XUMHYECKON peaKkIuu npoaykToB peakuun” (MOILI)
https://uchebnik.mos.ru/material_view/at
omic_objects/8863808?menuReferrer=ca
talogue
VYpoxk "ApeHns! (apoMaTHYECKHE

12 ApeHbl: 6€H30J1 ¥ TOJIYOJI. yriesozpl" (PDII)

TOKCHMYHOCTB apeHOB https://resh.edu.ru/subject/lesson/4775/st
art/150494/
I'enernueckas cBsA3b Ypok "['eHeTHueCcKas CBA3b MEXTY
13 yriIeBoJOpOJIOB, MPUHAISKAIIUX K Ki1accamu yriieBogopoos" (MOIII)

Pa3JINYHbIM KJIaCCaM

https://uchebnik.mos.ru/material view/at
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https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue

omic objects/11849611?menuReferrer=c
atalogue

[IpupoHbIE HCTOUHUKHU
YIJII€BOIOPOAOB: IPUPOAHBIN ra3 u

Vpox "[IpuponHble HCTOYHUKA U
nepepaboTka yriaesomopoaos” (POLL)

14 NOITyTHBIE HETSHbIE ra3bl, HeYTH U https://resh.edu.ru/subject/lesson/6148/st
IPOJYKTHI €& IIepepadoTKH art/170461/
Vpox "[IpupoaHbie HCTOUYHUKA
IpupoHbIe HCTOYHUKH YTJIEBOIOPOIOB: MPUPOAHBIN ra3, HeQTh,
15  YMICBOLOPOJOB: MIPUPOAHBIN a3 u yroJp" (MQIH_) o
MOMyTHbIE HEPTAHBIE Ta3bl, HEPTH U https://uchebnik.mos.ru/material_view/at
TIPOIYKTHI €& epepaboTKu omic_objects/8481541?menuReferrer=ca
talogue
Ypoxk "O0o00IIeCHHE U CHCTEMaTH3AIHS
3HaHuil no Teme " Yruesogopoasr""
16 KonTponbnas pabota no pazueny (MDII) _ ' _
«YTIeBOgOPOIBI» https://uchebnik.mos.ru/material_view/at
omic_objects/7665393?menuReferrer=ca
talogue
IIpenenpHBIE OTHOATOMHBIE Ypox quég%ﬁ)MHHe HIPEACIIRHELE
CIIUPTHI
17 | CIMpTLL: METAHOI H TAHOI. httpls)://resh.edu.ru/subiect/lesson/4769/st
Bonopoanas cBs3b art/150550/
Ypok "MHuoroatomusie ciupTsl" (MOLL)
18 MHOroaTroMHbI€ CIIUPTHI: https://uchebnik.mos.ru/material_view/at
STUJIEHIJIMKOJIb U TTIMLIEPUH omic_objects/7488843?menuReferrer=ca
talogue
DeHO: CTPOEHUE MOJIEKYJIBI, YpoK "?iggjﬁi)ﬂ apOMATHHCCKHC
CIIUPTHI
19 qmgfmecme 1 XUMIICCKHC httplg://resh.edu.ru/subiect/lesson/5727/st
CBOMCTBA, IPUMEHEHHUE art/150577/
ATBIErHIB: (OPMATHICTH 1 Ypok "Anpaerunsl u K_eTOHLI" (POII)
20 https://resh.edu.ru/subject/lesson/4776/st

alcTalabACTU /. AI_ICTOH

art/150604/
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OnHOOCHOBHBIE NPEEIbHBIE

Yok "OHOOCHOBHEIE NpeNEIbHbIE
KapOOHOBBIE KHCTOTH. DU3NUecKue u
xuMudeckue corictea" (MOII)

21 | kapbOHOBEIE KHCIIOTH: MypaBEHHAS https://uchebnik.mos.ru/material_view/at
1 yKeycHad omic_objects/118494522menuReferrer=c
atalogue
Ypok "YKCycHast KUCIIOTa Kak
ITpakTuueckas padota Ne 2. Eseggziiﬁ;i;ﬁgffnﬁgﬁl
22 | «CrolicTBa pacTROpa YKCYCHOHR httI;))s://uchebnik.mos.rﬁ/mater)ial view/at
KHCIIOTBD omic_objects/7526880?menuReferrer=ca
talogue
Ypoxk "KapOOHOBBIE KHCIOTHI: YKCYCHAs,
CteapuHOBas M OJICMHOBAs OJICHHOBAA, CTCAPHHOBAA,
amuHOykcycHas" (MOII
23 | KHCNIOTE], Kak NPECTaBHTENH https://}lljch}(]ebnik.ngos.ru/rzlaterial view/at
BBICIINX KapGOHOBBIX KHCIOT omic_objects/8481602?menuReferrer=ca
talogue
VYpok "Beiciine kKapOOHOBBIE KHUCIIOTHI.
MpL1a Kak COJTM BBICIIIAX Marra" (MDIL)
24  xapOOHOBBIX KHCIIOT, UX MOIOIIEE https://uchebnik.mos.ru/material_view/at
neificTBHe omic_objects/7526876?menuReferrer=ca
talogue
VYpok "CioxHbIe 3PHUPBI U KUPHL"
CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE (MD1II)
25  kapOOHOBBIX KUCIOT. ['maponus https://uchebnik.mos.ru/material_view/at
CIOKHBIX 2(UPOB omic_objects/7526883?menuReferrer=ca
talogue
Ypoxk "XKupsr. Moromue cpeactsa'
26 JKupsl: Tunponns, NnpuMeHEeHHeE, (POLI) _
Ouosoruueckas poib JKHPOB https://resh.edu.ru/subject/lesson/5952/st
art/150631/
VIIIeBObL: COCTaB, KiIacCH(DUKAIIHSL. Ypox "erHeBOHH' }:H;,O;ﬁia' Omiroca-
27  Baxwueimme npencTaBUTEIH: xapuael. Caxaposa” ( )

IJII0K033, PPYKTO3a, caxaposa

https://resh.edu.ru/subject/lesson/6150/st
art/150687/
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Kpaxman u nemnoinosa kak

VYpok "llonucaxapuabl, Kpaxmai,
uesntronosa” (POL)

28 MIPUPOAHBIC MTOJUMEPDI 1 https://resh.edu.ru/subject/lesson/5413/st
art/150714/
KoHTtposbHas paboTa mo pasaeny
29  «Kucnopoacoaepxkamime 1
OPraHUYECKUE COCTMHEHUSD)
Vpok "AMUHBI, aHWIHH: CTPOCHHE,
CBOMCTBA, MOJIy4eHHE, TPUMEHEHHUE"
30  AMUHBI: METHJIAMHH M aHWJIMH 1 (M3 ' o
' https://uchebnik.mos.ru/material_view/at
omic_objects/7575892?menuReferrer=ca
talogue
AMUHOKHCIOTSI KaK aM(pOoTepHbIe Vpoxk "Amunokucnotsl. benxu" (POIL)
3]  OPTaHMHCCKHE COCMMHCHIL, HX 1 https://resh.edu.ru/subject/lesson/4743/st
OMOJIOTMYECKOE 3HAUCHHE. art/150742/
IlenTuasl
Ypoxk "benku" (MOIII)
30 benku kak npupoHbie 1 https://uchebnik.mos.ru/material_view/at
BBEICOKOMOJIEKYIAPHBIE COEMHEHHS omic_objects/10325359?menuReferrer=c
atalogue
Ypok "HarypanbHblil KaydyK.
33 OCHOBHBIE TOHATUS XUMHUH 1 Cunrernueckue kayuyku" (POL)
BBICOKOMOJIEKYJISIPHBIX COECMHEHUN https://resh.edu.ru/subject/lesson/6152/st
art/150850/
Ypok "OCHOBHBIE TOHSTHSI XUMUHU
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIIEKYJIIPHBIX COETMHEHUH"
34 | BBICOKOMOICKYIIIPHBIX 1 (MDII)
coequHenmii. [ImacTMaccsr, https://uchebnik.mos.ru/material_view/at
KayuyKH, BOJIOKHA omic_objects/11849570?menuReferrer=c
atalogue
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue

11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPHUTYpaIus aTOMOB

Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucrema
XUMUYeCcKnuX 35emMeHToB J1. 1.
MeHneneesa, ux CBs3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMUYECKUX AIIEMEHTOB U UX
COEIMHEHUH 10 TpyIaM U
nepuoiaM. 3HaueHHe
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 3yieMeHToB J[. 1.
MenieneeBa B pa3BUTUU HAyKU

Crpoenue BemecTBa. XuMHUecKast
CB#I3b, €€ BUJIBI; MEXaHU3MbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTb.

SJICI(TpOOTpI/II_IaTeHBHOCTB. Cremnenn
okucineHus. BemecrBa

KoaunuecTBO 4acoB

Bcero

KonTposbHble
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl




MOJICKYJIAPHOT'O U HEMOJICKYJISIPHOT'O
CTPOCHUA

10

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
Hctunnble U KOJIOUHBIE PACTBOPHI.
MaccoBas [10J1s BEILIECTBA B PACTBOPE

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnyeckas CBsI3b HEOPraHUYECKHUX
BEIIIECTB, PA3IUYHBIX KJIACCOB

Knaccudukanus XuMuuecKux
peakiuii B HEOPraHMYECKOU U
OPraHMYEeCKON XUMHH. 3aKOH
COXpaHEHHUS MACChI BEIIECTB; 3aKOH
COXPaHCHHUS U TIPEBPAIICHHS SHEPTUN
IIPH XUMHYECKHUX PEaAKIIHIX
Cxkopoctb peakiuu. OOpaTumbie
peakiuu. XUMUYECKOE PAaBHOBECHE
[TpakTuueckast paborta Ne 1.

«BnusHue pa3nnyHbIX (PaKTOPOB HA
CKOPOCTb XUMHUYECKOH pEaKLIUN»

11

DNEKTPOTUTHYECKAST TUCCOITUAITHS.
[TonsiTHe 0 BOOOPOJHOM ITOKA3aTelie
(pH) pactBopa. Peakiiuu HOHHOTO
obOMeHa. ['uaponus opraHndeckux u
HEOPTaHMYECKUX BEIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 snexrponuse
pacIIaBoB ¥ pacTBOPOB COJIEH




13

KonTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHI

14

MeTtaminl, uX IOJIOKEHHE B
[Iepuoanueckoii cucreme
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenzeneeBa u 0COOCHHOCTH
cTtpoeHust atoMoB. O01Ie
(bu3HYEeCcKre CBOMCTBA METAJLIIOB

15

CIuiaBbl METAIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIPSKEHUN METaJIOB

16

17

18

XHUMHUYECKHEe CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aqtoMUHUI) U UX
COCIUHCHHI

XUMHYECKUE CBOWCTBA XpOMa, MEAU
U UX COeMUHEHNN

XHUMHYECKHE CBOMCTBA IIMHKA,
JKejle3a U UX COeTMHEHUH

19

[IpakTuueckas padbora Ne 2.
"Pemennie sKkcriepuMEHTATbHBIX
3a7a4 no reMe «MeTtauien"

20

Hemeraniel, X MOJ0KEHUE B
[Tepuoauueckoil cucteme
XUMHYECKHX dj1eMeHToB J[. 1.
MenneneeBa 1 0COOCHHOCTHU
CTPOCHHS aTOMOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50

21

du3nuecKue CBONCTBA HEMETAIIIOB.
ANoTponusi HeMETaJuIoB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yTJeposa)

22

XHUMHYECKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCIMHEHUI

23

24

XnMHYecKre CBOMCTBA a30Ta,
docodpa u UX coeqMHCHUIA

XHUMHUYECKHE CBOMCTBA yriepoaa,
KpEMHHA U UX COG,I[I/IHCHI/Iﬁ

25

[IpumeHeHne BaxHEUIINX
HEMETAJVIOB U UX COCTMHEHUI

26

O0600I11IeHNE U CUCTEMATU3AIUS
3HAaHUM 110 Teme «HemMeTanabe.
Brruucnenust mo ypaBHEHUSIM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

27

28

[TpakTuyeckas padora Ne 3.
«Pemenne 3kCrepuMeHTaIbHbIX
3aga4 no reMe "Hemeramier"»

KonTponbnas pabota mo remam
«Mertamiael» 1 «HemeTamisry»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue n
OpraHMYECKHE OCHOBAHUS

30

AMdoTepHbIe HEOpraHUYECKHEe U
OpraHUYECKHUEe COCTUHEHUS.




I'enernueckas cBI3b HCOPraHN4YCCKUX
N OpraHn4€CKUX BCIICCTB

Poip xuMuu B o0ecIieueHun

AKOJIOTMYECKOU, SHEPreTUYECKON U bubnnoreka [HOK
31 . 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI https://m.edsoo.ru/ff0d210c
METUIIHBI
[IpencraBnenus 00 0OMMX HAYYHBIX
32 IPUHLINIIAX IPOMBIIIEHHOTO 1
MOJTyYCHUST BRKHEHUIITUX BEIIECTB
33 YenoBek B MUPE BEIIECTB U 1
MaTepHaoB
34 XuMHS ¥ 30pOBbE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://m.edsoo.ru/ff0d210c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Craakos C.A.,
AxknronepHoe obmectBo «M3narensctBo «IIpocsemienne»
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



