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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001IeTr0 00pa3oBaHus pazpaboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM craaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuoy 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYEOHOTO Mmpenmera «XuMHUs
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIEeNTyalbHbIe nonoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3alM, SBISETCS HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTeME XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MUPOBO33PEHUSI M OOIICH KyIbTYyphl YEJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBBbIO U IPUPOJHOM Cpere.
Peanuzyercs xummuueckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
00pa30BaHUs CPEACTBAMH YYEOHOTO TpeaMeTa « XUMUsI», COJepKaHue U TIOCTPOCHHUE 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 COCTOSHHME CHUCTEMbI CpeIHero oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHHUE 1IEJIOCTHOTO MPEICTaBICHUS]
00 OKpYKaroIeM MUpPE KaK O €MHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTSMU MPUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoOBpeMEeHHass XHMHUSI KaK HayKa CO3WIaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TJI00adbHBIX MpoOJeM YCTOMYMBOIO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumusi» (10-11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOAOJKEHH 00pa30BaHus B Pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

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



SBJISIIOTCSI OCHOBBI 0230BOM HAYKU: CUCTEMa 3HAHUH 110 HEOPraHUYECKONH XUMHH (C BKIIOUEHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
W3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XMMHMM BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX U XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 KiaccoB dneMeHTaMM  COJEp)KaHUSA, HMEIOINUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JACTU TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3ajad. B 1enom coneprkaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIOBIEHHOCTh CBOWMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpOoOJieM, a Takxke ImpobiieM cOepeskeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nutane penienus 3a1a4 BOCIUTaHUS, pa3BUTHS U COLIMAINM3ALNN 00YyYaIOIINXCS IPUHSATHIE
IPOrpaMMOl MO XUMHHM TNOAXOABI K ONPEIEIECHHUIO COAEpKaHUS U IOCTPOEHHUS IpeAMETa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESITEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMHHU.



B npakTtuke npenogaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
Ha YPOBHE CPETHET0 0011Iero o0pa3oBaHusl, IPH OMPEICIICHUN COJePKATSIILHON XapaKTePUCTUKU
Henel W3Y4YeHHs IMpelMeTa HamlpaBlIeHUEM IEPBOCTCIICHHON 3HAYMMOCTH TPAJAUIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKOW TOYKH 3PEHHS TaKOW TMOJXOJ K ONPEACNCHUIO ILeJed M3ydeHus
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JESATCIIBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
porpaMMe 1o XMMHUU YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIIECH CTENeHN
OTa€TCs MPeANOoUTEHNE MPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHMKa OOIIe00pa30BaTeIbHONW OpraHU3alluy, BIaJCIoNIero He Habopom
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH W yMEHHSMH AKTHBHOTO
TOJTyYEHUS 3HAHWN Y IPUMEHEHUS MX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBM3u Cc 5TUM TpU U3YYEHHUH TpeaMeTa «XUMHUS» JAOMUHHUPYIOIEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus 00yJaroIIUXCs K YCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, POPMUPOBAHUE
WHTEJUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYAIIHX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpMAIUK, HEOOXOMUMBIX [JIsl MPHOOPETEHUs OMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI KOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHYECKHUX MTPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKa M aHallu3a yueOHOW U Hay4yHO-TIONMYJIpHOU HH(OpPMALIUKU XUMHYECKOTO
COJIePKaAHUS;



dbopMupoBaHUe U pa3BUTHE y O0YYAIOMIMXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHUS IMPUPOJHOTO 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 XUMHYECKUMU SIBICHUSIMHU.

B yueGHOM maHe cpemHero obmiero o0pa3oBaHusi mpeamer «XuMus» 06a30BOT0 ypOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanusi, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henemio), B 11 kiacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KIIACC. OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHHU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: oprannyeckux coequHenuii A. M. bytieposa,
e€ OcCHOBHbIe NOJOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o K1accupUKAIMKA OPraHUIECKUX BemecTB. HOMEHKIaTypa opraHnyeckux
coeIMHEHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB MU MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecCKMi psa. MeraH M 3TaH — mpocTeuiiue
NPECTaBUTEINN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U IPONWIEH — NPOCTEUIINE
IPEJICTAaBUTENIN QAJIKEHOB: (U3MUYECKHE U XUMHUYECKHE CBOMCTBa (peakluu THAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noauMmepusanun). [lonyueHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHUs, raIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJIyYeHUE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPosanus U HUmMpOoGaHus), noiyueHue u
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 n nomyTHble HE(TAHbBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuit), mmponau3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ IPOJYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/bI M3Y4YECHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yrompy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJIyYEHHUE 3TUIICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJ/IHOTO BEIIECTBA WIIM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaep:xaime oprannyeckue coeIMHEHUs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTPOCHUE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMU cIUpTOB. JlelficTBHE METaHoJIa U 3TaHoJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOrOaTOMHbIE cIUpTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

deHoul: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYECKHe cBOMCTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoITydeHue M mnpuMmeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa (B3aumoseictaue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM paCTBOPOM OKCHA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nesmiono3a Kak npupojanbie noaumepbl. CTpoeHne Kpaxmalia U LEJUII0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHUPTOB (OKMciIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BEILECTB WJIM MIPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHnueckue coequHeHus. uznyeckue U XUMHUUECKHe
CBOWCTBA AaMHUHOKMCIOT (Ha NpuUMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilenrtu b

benky kak NMpUpoAHbIE BBICOKOMOJEKYIsIpHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpPEeTU4Hasl CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA O€NKOB: TUAPOJU3, JEHATypalus,
Ka4eCTBEHHBIE PEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbI M3YUEHHUsl BEIIECTB M WX MpeBpalleHHil: HaOIoIeHue u
OMHCAaHHUE JCMOHCTPAIIMOHHBIX OIBITOB: JCHATYypallds OCIKOB MpPH HAarpeBaHWU, I[BETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIUHEHUN — TTOJIMMEPHU3ALIUS U TIOJTUKOHICHCAIIUS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCSl 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAyUHbIE TOHSATHS: SIBJIEHWE, HAY4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BELIECTBO, TEJO0, 00bEM, arperaTHOE COCTOSTHUE BEILIECTBA, (PU3MUECKHUE BEIMUNHBI U €AUHULIBI KX
U3MEpEHMUS.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOoMoTHS: TUIIEBhIE MPOAYKTHI, OCHOBBI PAIMOHAIIBHOTO MTUTAHUs, MOIOIIINE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHE MpenapaThl, MAaTEPHUAIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teopernuyeckne 0CHOBbI XMMHH

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHThl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBl XUMHUUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM ITPOCTHIX M CIOYKHBIX BEIIECTB
0 TPYIIaM U epruoaam. 3HaueHUue MepUoIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBsI3U (KOBaJIEHTHAas
HETOJISIpHAsT U TIOJISIpHAs, MOHHAs, METauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW
XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNEeKTpoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.



BemiectBa MONEKYISPHOTO UM HEMOJEKYISIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTvie 0 nucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBast 10
BELIECTBA B PaCTBOPE.

Knaccugukarus Heopranudeckux coeinHeHni. HomeHkaTypa HeopraHn4ecKix BEIecTB.
I'eneTn4eckas CBA3b HEOPraHUYECKHUX BEIECTB, IPUHALICKALIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Knaccupukanus XUMHUYECKUX peaklUil B HEOPraHUYECKOHM U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEILECTB, 3aKOH COXPAHEHUS U NPEBpAILECHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnexTponuTHyeckas aucconmanus. CuibHble M cina0ble 37eKTponuThl. Cpeaa BOIHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpalbHas, IEJIOYHAS.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCIEpUMEHTAJIBHBIE METOJAbl M3YYEHHUs BELIECTB M HX IPEBpAILlCHUM: JAEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumuueckux sineMmeHtoB J[. M. MenpgeneeBay, u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJII0JAEHHE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3joXKeHHe MNEepOKCHIA BOJOpOJa B NIPUCYTCTBUHM KaTalu3aTopa,
OIPECIICHUE CPENbl PACTBOPOB BELIECTB C IOMOLIbI) YHUBEPCAIBLHOIO MHIAUKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE MPAKTUUECKON paboThl «BnusHue pa3nnyHblXx (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

PacuérHbie 3anaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuyeckas xumusi

Hewmerannsl. [Tonoxenne HeMetaos B [lepuoandeckoii cucTeMe XMMHUYECKHUX 2JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOeHHMs aTOMOB. Pu3nyeckue CBOMCTBA HEMETAJIOB.
AnnoTponusi HeMeTa/uIoB (Ha MpUMepe KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUIA).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMHYECKHUX JIEMEHTOB [1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTayuioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUHU DS HampspKeHUi
METaJIOB.

XYMHYEeCKHEe CBOICTBa BaKHEMIIMX MeETAIIOB (HATPHUM, Kaiuil, KaJblLMi, MarHui,
QTIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cnocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHs BEUIECTB M HUX NPEBPAILCHHI: H3y4eHHUE
KOJIIEKIMH «MeTaulbl U CIUIaBbD», 00pa3[0B HEMETAIIOB, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4,
HaOJIOZICHWE W ONMHCAHWE JIEMOHCTPAILMOHHBIX M JTAOOpAaTOPHBIX OIBITOB (B3aWMOJECHCTBHE
TUAPOKCUA AIIOMHUHHMSI C PACTBOPaMM KHMCJIOT U IIEJI0Uel, KaueCTBEHHbIE PEAKIIMM Ha KaTHOHbI
METaJlIoB).



Pacuérnrle 3agaun.

Pacuétel Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
W 00bEMY OZJHOTO U3 yYACTBYIOIIMX B PEaKIUH BEIIECTB, pacYEThl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHus U )KU3Hb

Posib xumuM B 00€CTIEYeHUN SKOJIOTUYECKOH, SJHEPreTUYECKON U MUIIEBOI OE30MaCHOCTH,
pa3BUTUU MeaULUHBL. [ToHSTHE 0 HAyYHBIX METOAAaX NIO3HAHMSI BELLIECTB U XUMHUUECKUX PEAKIIUM.

[Ipencranenus 00 00X HAYYHBIX TPUHIIMIIAX TPOMBILIUIEHHOTO MOJIyUYEHHUS BaKHEHIIINX
BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMAaTepHaJlbl, OpPraHMYECKHE U MUHEPATIbHBIEC y10OpEHUSI.

XUMHSL U 3]10pOBbE YEJIOBEKA: MPaBWIIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMeTHBIX CBS3EH MPH M3YYEHHH OOIIEH U HEOPraHUYEeCKOW XUMUU B
11 xmacce ocymiecTBIseTCsA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01re ecTecCTBEeHHO-HAYUHbIE OHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIaccHu(pUKauusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, SBJICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUYECKUH YpPOBEHb, BEILIECTBO, TENIO, 0O0BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (U3NUECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMIAeMBble, TOIUINBO, PECYPCHI.

TexHonorus: XMMu4IecKast IpOMBIIIIIEHHOCTh, METAJLITYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTcpHraioB, CEbCKOXO03SHCTBEHHOE IMpoOn3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHGBTHHGCKaﬂ IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
MMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepuraioB, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYArOIIUMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-ACSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHS» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C TYMAaHUCTHMUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TIpa)<IaHCKOTo OOIEeCTBa,
NPUHATHIMH B OOIIECTBE HOpPMaMH M IPaBHJIAMU TMOBEICHHsS, CIOCOOCTBYIOIIMMHU MpoIeccamMm
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIMXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH eI TeIbHOCTH 00YJaIOLINXCS MO peaTu3aliiy MPUHATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M TIPUHAMATh MOTHBBI, HAMEPEHHUSI, IOTUKY M apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMUH;

YBa)XEHUsI K MpollecCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHUM U MOCIEAYIOIMIEM AaHAJINA3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

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

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTU TMPaBWJI HWHIUBUIYAIBHOTO M KOJUJIEKTHBHOTO ©€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

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

WHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQECcCUuil pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

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

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

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

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

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUA XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUSITHUS JEUCTBHUM, MPUHOCIIIMX BPEA OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  JKOJOTMUYECKOM HANpaBJICEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHMMaHMs crneuu(UKd XUMHMHM Kak HayKHd, OCO3HaHUs €€ poiau B (POPMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHMM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHMSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX (PaKTOB M UMEIOIIMUXCS JaHHbIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

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.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOUTUE 1[EJTOCTHOCTh HAYYHOU KapTHHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YIKCIIEPHUMEHT U JIPyTHUe);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

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

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HABaATCJIbHbBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

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

OTPECIIATh IEIM JEATEIBbHOCTH, 3ajaBas IHapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIMOJIBb30BaTh MPU OCBOCHHUM 3HAHMWA NPHEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

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 MPOTHUBOPEUHUS B PACCMAaTPUBAEMBIX SBJICHUSX, (POPMYIHpPOBATH BBIBOJBI H
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakluud — TpU pPELlICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMmyaupoBaTb O000OLIEHHS U BBIBOJbl OTHOCUTEIIBHO
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, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (HOPM MPECTABICHHS, KPUTHYECKH OIEHHBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeACTBa Ipu padoTe C XHUMHUYECKOM
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBHAMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C NpEe3eHTAlMell pe3ylbTaTOB MO3HABATEIBHOM NEATEIbHOCTH, MOIYyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMSI MO3ULIUN B XOJ€ 00CYXIeHUS U 0OMEHA MHEHHSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH AESITENIHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWU SIBJICHUU TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJIArarouIue
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHASA TPYMINa, pajuKai, W30MEpHUs, U30MEpPbI, TOMOJOTUYECKHH psia, TOMOJOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHMS, JIKAIIME B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUU U 0€30MaCHOM MCIOJIB30BAHNY BaXXHEHIIINX OPTaHUYECKUX BEUIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLCHUI OPTraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUH XMMHUUYECKUX PEAKIN, U3rOTABIMBATh MOJAEIN MOJEKYJ OPraHUYECKHUX BEIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXkalllhe COEAMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoil Homenknatype (IUPAC), a takxke



IPUBOANUTH TPUBHAJIbHBIC HAa3BaHMs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITWJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEpHUH, (eHoi, ¢GopMalbAeru, aueTalbAerh, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTb YMEHHUS ONPEACIATh BHUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaThb COCTaB, CTPOCHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTaH, 3TaH, 3TWJIEH, NPONMJEH, aueTuieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWICHIJIMKOJb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHHUKHU YTIJIEBOJOPOJHOIO ChIPhbs
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA MITU IIPOAYKTa PEAaKLIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILIECTB WK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmoJieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCMIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)Ke MTpaBHUiIa OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(IpeBpalleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUHU, MOJYUYEHHUE STHIIEHA M U3yYEHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB ITPHU HarpeBaHHH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBAaMH U J1a0OpPaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATH PE3YyIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBoil nHpopmauu, HTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karollled MpHUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3JECUCTBUS Ha KHMBBIE OPraHU3MbI
ONpEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci mnokaszarens [I/JIK, moscHaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUisi 00y4arouuxcs € OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbsI: YMEHUE NPUMEHATH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeopraHuueckas XUMHUsD OTPaxKaroT:

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW sl pEIICHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHON cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOJIUTHYECKAs JUCCOLUALNS, OKUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TCOPUHU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenaeneeBa, 3aK0OH COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAHEHHS U TPEBPAIICHUS HPHEPTUU TPH XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, TOMYyYEeHUH M 0€30MacHOM HCIOJIb30BaHUU BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX NPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJisi COCTABJICHHS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETal€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona [J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XMMHYECKHE PEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3IUYHbIX TUIIOB, ITOJIHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh ONBITHBIM HYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMU OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEpHOM KHUCIIOTHI, aMMHUaka, a Takke Cc(HOpMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHUYECKHX
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 MAaCChl BEUIECTB, MIPEBPAILCHUS U COXPAHEHUS YSHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH HKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEaKIuH, peaklMd HOHHOTO OOMEHa, KAa4eCTBEHHBIC 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 TIPH OOpaICHUH C BEIIECTBAMH M J1a0OpaTOPHBIM 000pYyI0BaHUEM, TIPEICTABIISATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHUIO,
[I0JIy4aEMYIO U3 Pa3HbIX UCTOUHUKOB (CpeJCTBa MacCOBOM KOMMYHUKALUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

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



TEMATHUYECKOE IINTAHUPOBAHHUE
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Wroro mo pazneny 13
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11 KIIACC
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' VMY HORHSHD https://resh.edu.ru/subject/29/11/
Hroro mo pazaeny 4
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 3

ITPOTPAMME



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

[Ipenmet oprannyeckoit
XHUMUH, €€
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuit A. M.
bytneposa, e€ OCHOBHBIE
ITOJIOKEHUS

[IpencraBnenue o
KIaccupuKaluu
OpPraHMYECKUX BEIIECTB.
Homenkiarypa
(cucremaTnueckasi) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AnKaHBI: COCTaB U
CTPOCHHUE,
TOMOJIOTUYECKUH PSIJT
Meran u 3TaH —
MIPOCTEUILINE
MPECTaBUTENN ATKAHOB
AJKEHEI: COCTaB U
CTpOEHUE, CBOMCTBA

KoaudecTBO 9acoB

Bce

ro

Kounrtpous
HbIE
padoThI

IIpakTHye
CKHe
padoThI

Jara
H3yUYeHHs

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6149/start/170388/

https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-

9dcf-20517ae4b52e?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/726ee099-e1a9-410f-

b8be-b4ch589aead1?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-

b3ea-81la2be75c47a?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/6151/start/149993/

https://physicon.ru/eor-list/5-himija

https://resh.edu.ru/subject/lesson/5412/start/212563/



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://physicon.ru/eor-list/5-himija
https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUJIEH U IPONUJIEH —

https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-

! ﬁg;’;ﬁ:ﬁﬁm enon 840b-70b5e8db71ae?backUrl=9%2F04%2F10
[TpakTuueckas padora No

8 1. «Ilonydyenue sTusieHa https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
Y U3yYEHHE €0 9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
CBOUCTB»

Ankanuensl. byranuen-

9 i’g I/i_lhéemgiz;anneﬁ- https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
cﬁﬁTeTg:cxoro ae01-2983b95b854a?backUrl=%2F04%2F10
Kay4dyKa 1 pE3UHBI
AJIKVHBL; COCTaB U

0
?gfmii?ﬁg;go?m’ https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-
10 A PAA. 84b5-009a2924683567backUrl=%2F04%2F10
LIETHIICH — https://physicon.ru/eor-list/5-himija
IIPOCTEUIINHN
Hpe,I[CTaBI/ITeJ'IB AJIKMHOB

11 BB;;?{S:{EE’;EEMI{GCKOIZ https://lesson.edu.ru/lesson/7dada027-8448-418f-
ggamm b416-fbaledd4ab6d?backUrl=%2F04%2F 10
A :

1 TolfH; %‘:{i‘l’; Eocn, https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
apeZOB' aded-c3ddal9feef4?backUrl=9%2F04%2F10
T'eHeTnueckas cBsI3b

13 i;i?;ﬂi%ﬁ’;;ix . https://physicon.ru/eor-list/5-himija
paSJ'II/I‘-IHBIM KJ1accaM
[IpuponHbIe HCTOUHUKHU

14 YTJIEBOJOPOAOB: https://lesson.edu.ru/lesson/99557a5e-2221-43e0-

IIPUPOJIHBII ra3 u
MOMYTHBIE HEPTSHBIE

97b8-983de535c44d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://physicon.ru/eor-list/5-himija
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://physicon.ru/eor-list/5-himija
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

15

rasbl, He)Th U MTPOTYKTHI
e€ mepepaboTKu

[IpupoHbIE HCTOUHUKHU
YIJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSHbIE
ras3bl, HepTh ¥ MPOIYKTHI
e€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

KonTponbnas pabota no
pazneny
«YTIeBOJOPOIBI»

17

18

19

20

21

[IpenenwvHbIC
OJHOATOMHBIE CIIUPTHI:
METaHOJ 1 STaHOJI.
Bonpopoanas cBs3b

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIUKOIIb U
TJIMLEPHUH

@DeHoI: cTpoeHue
MOJIEKYJIbI, PU3NYECKUE
U XMMUYECKUE CBOMCTBA,
IIPUMEHEHHE

Anbaeruanr:
dbopMmanbaerua u
areTajbpIerua. AeToH
OIIHOOCHOBHBIE
npeienbHbIe
KapOOHOBBIEC KHCIIOTHI:
MypaBbUHAs U YKCYCHAasi

https://resh.edu.ru/subject/lesson/4769/start/150550/

https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
a8e5-d12a0bedc826?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/5727/start/150577/

https://resh.edu.ru/subject/lesson/4776/start/150604/

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

22

[IpakTuueckas pabora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

https://lesson.edu.ru/lesson/9834d408-386d-444a-
8de3-7efba8b98cdb?backUrl=%2F04%2F10



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10

CreapuHoBas 1
OJICUHOBAsI KUCJIOTHI, KaK
MPEJICTAaBUTENIN BBICIIUX

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-

23 KMaEI?I(;HI:)aP;(HCX(;EC;L(I);HHX a0eb-1e59¢d5f4d9f2backUrl=%62F04%62F 10
KapOOHOBBIX KUCIIOT, HX
MOIOIIeE IEUCTBUE
CrnosxHbIe 3(DHUPBI KaK
24 Es Ogslig);fljimnm https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
Fnlzlponm e a0eb-1e59cd5f4d9f?backUrl=9%2F04%2F 10
3¢hupoB
JKupsl: ruaposus,
25 gﬁ grsf;fiiaﬂ poITh https://resh.edu.ru/subject/lesson/5952/start/150631/
)KI/IpOB
YrieBoasl: coCTaB,
gﬂazizggglﬁiium. https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
26 ) 963b-01d2e212d4d0?backUrl=%2F04%2F10
npez:cmmgenn. https://resh.edu.ru/subject/lesson/5952/start/150631/
TITF0K03a, PPYKTO3a,
caxaposa
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-
97 Ef;’;M;“: flifmma bbbe-3d3ae748f716?backUrl=%2F04%2F10
PHPOZ https://resh.edu.ru/subject/lesson/5952/start/1https://r
HOJTMMEPBI esh.edu.ru/subject/lesson/5413/start/50631/
O06o0061IEHNE.
PacnioznaBanue
OpPTaHMYECKUX BEIIECTB:
g TJIMIEPHUHA, YKCYCHOMN https://lesson.edu.ru/lesson/d7681e62-c311-48e9-

KHCJIOTBI, HETIPEAEIIbHBIX
JKUPOB, TITFOKO3BI,
Kpaxmana, OeIKoB B
COCTaBe MUIIEBHIX

935e-fb3c59299c91?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/1https:/resh.edu.ru/subject/lesson/5413/start/50631/
https://resh.edu.ru/subject/lesson/5952/start/1https:/resh.edu.ru/subject/lesson/5413/start/50631/
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91?backUrl=%2F04%2F10

MPOIYKTOB U
KOCMETUYECKHUX
CPEIICTBY.

29

KonTponbnas pabota no
pazneny
«Kucnopozaconepxkaniue
OpraHUYEeCKHe
COETUHEHUS

30

31

AMMHBI: METHJIAMHH U
AHUJIMH

AMHMHOKHCIIOTHI KaK
amdoTepHbIe
OpTaHHYECKUC
COEIMHEHMS, X
OHOJIOruYecKoe
3Hauenue. [lenTuas

https://lesson.edu.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/150631/

32

33

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TTIOHATHUSI
XAMHHU
BBICOKOMOJICKYJISIPHBIX
COE€IUHEHUI

https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/6095/start/

34

OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCTUHEHUN.
[MnacTmacchl, KayqykH,
BOJIOKHA

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

https://resh.edu.ru/subject/lesson/6095/start/



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/

11 KIIACC

KoaunuecTBO 4acoB

BemecrBa MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUA

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoxa Bceero Konrpoaeneie | Ilpaxraieckue u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThbI padoTbI
XHUMHUYECKUM 3JICMEHT. https://lesson.edu.ru/lesson/20b1df2e-
1 ATOM. DneKTpoHHAas 1 6ce4-435b-b6dc-
KOH(HIypaIKs aTOMOB 5155d30a45fa?backUrl=%2F04%2F11
Ilepronnueckuii 3aKOH 1
[Iepunoguueckas cucrema
Xﬂﬁmgcmx 3MeMeHTOB /] https://lesson.edu.ru/lesson/e7d48881-
2 ' 1 055d-49da-a49c-
. Menpeneesa, ux cBA3b C 7375c3d033e9%backUr|=062F04%2F 11
COBPEMEHHOI Teopuen
CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKHUX
3JIEMEHTOB U X COCAUHCHUU
0 TPYIIIAM U IEPUOAAM. https://lesson.edu.ru/lesson/e7d48881-
3 3HaveHHEe MePUOANIECKOrO 1 055d-49da-a49c-
3aKOHA U CUCTEMBI 7375¢3d033e9?backUrl=%2F04%2F11
XHUMUYECKHX DJIEMECHTOB
J.1. Menneneena B
pa3BUTHHU HAYKH
CrtpoeHue BemiecTna.
XuMHnuecKkas CBSI3b, €€ BUIBI, https://lesson.edu.ru/lesson/2859ec02-
4 MEXaHU3MBbI 00pa30BaHUS 1 8ecd-4cd8-8531-
KOBAJIEHTHOM CBS3M. edad962608fb?backUrl=%2F04%2F11
Bonopoanas cBs3b
BanentaocTs.
DIEKTPOOTPULIATENLHOCTb. https://lesson.edu.ru/lesson/12bfc348-
CreneHb OKHUCIIEHUS. 1 007f-4796-bcda-

180fc6b720fe?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11

[ToHsiTHE O TUCTIEPCHBIX
cucremMax. cTuHHbBIE U

https://lesson.edu.ru/lesson/8ae38be6-

6 KOJIJIOUHBIE PACTBOPBI. e06f-4fae-9729-

MaccoBas 1o BelecTBa B 69903109f968?backUrl=%2F04%2F11

pacTBope

Knaccudukanms u

HOMEHKJIaTypa

HEOPraHUYECKUX https://lesson.edu.ru/lesson/5e33bc30-
7 coequHeHNH. [ 'eHeTHYECKas 805d-41fe-bf72-

CBSI3b HEOPTraHUYECKHUX 860434f45f57?backUrl=%2F04%2F11

BEIIIECTB, Pa3TUUHBIX

KJIACCOB

Knaccudukanmst

XAMHYECKHUX PEaKIUi B

E;?S;iigzzgﬁofﬂim. 3aK0H https://lesson.edu.ru/lesson/75637222-
8 d397-4bla-810a-

COXPAHCIHHA MACCBI BELICCTB, cc7bca9e8a0c?backUrl=%2F04%2F11

3aKOH COXpaHEHUs U

MIpEBPAILCHHS SHEPTUU TIPU

XUMHUYECKUX PEAKIUIX

CKopocCTh peakIum. https://lesson.edu.ru/lesson/0e41e568-
9 OOpaTuMble peakIuu. 0a2b-4605-bb92-

XHWMHYECKOE PAaBHOBECHE 35d1ab69f9ba?backUrl=%2F04%2F11

ggﬁﬁ;ﬁ;@?ﬁnﬂiﬁﬁ Nel. https://lesson.edu.ru/lesson/fOcb5def-
10 307e-4575-89d0-

dakTopoB Hva CKOpOCTb 86041b603655?backUrl=%2F04%2F11

XUMUYECKON PEaKITAN»

DIIEKTPOIUTHYECKAS

nucconuanus. [lonstue o https://lesson.edu.ru/lesson/237cdb54-
11 BOJIOPOJIHOM MOKa3aTese 2787-4817-8330-

(pH) pactBopa. Peakiiuu
HOHHOTO oOMeHa. [ maponmu3

6e027b075645?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
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13

14

15

16

17

18

19

OpTraHU4Y€CKUX 1
HCOPTraHNYCCKUX BCIICCTB.

OKHCIUTEIIBHO-
BOCCTAHOBUTEJILHBIE
peakuuu. [lonstue 006
3JICKTPOJIN3E PACIIJIaBOB U
pacTBOPOB COJIEH

KonTtponbsHnas pabora o
pazneny «Teoperndeckue
OCHOBBI XUMHHN»

MerTamnsl, uX IOJIOKEHHE B
[Tepuoauueckoii cucteme
XUMHUYECKHUX 3JIEMEHTOB /J1.
H. MeupneneeBa n
0COOEHHOCTH CTPOCHUS

atomoB. Obmue husnyeckue

CBOMCTBA METAJLIOB.

CruiaBsl.
DNEKTPOXUMHUYECKHH Psi.

XHUMHUYECKHE CBOIICTBA
BaXKHEHIIINX METAJIJI0OB
(HaTpUii, KA, KaJIbIIUA,
MarHuii, aTFOMUHHI) U UX
COeTMHEHNN

XUMHYeCKHe CBOMCTBA
XpoMa, MeJU U UX
COEeTUHEHNN
XUMHYeCKHE CBOMCTBA
IIMHKA, JKeJIe3a U UX
COEeTUHEHNN

[TpakTrueckast paborta Ne 2.
"Pemienue

https://lesson.edu.ru/lesson/8f219cef-
7aB8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
70c604e9c8627backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11

AKCTICPUMEHTAIBHBIX 3a]1a4
o teme «MeTais»"

Hewmeramnel, ux monoxeHue

B [leproanueckoit cucreme
XUMHUYECKHUX 3JIEMEHTOB /J1.

https://lesson.edu.ru/lesson/2390b83e-

20 M a935-4c96-bd3a-
- YieHJeneesa u 2526d9c11392backUrl=%2F04%2F 11

0COOEHHOCTH CTPOEHHUS

aTOMOB

®dusnyeckue CBONCTBA

HEMETaJUIOB. AJUTOTPOIIHS https://lesson.edu.ru/lesson/2390b83e-
21 HEMEeTaJUIOB (Ha IpuMepe a935-4c96-bd3a-

KHCIIOpoa, cepsl, pocdopa 25f26d9c1139?backUrI=%2F04%2F11

U yIJIepoJia)

XUMHUYECKUE CBOMCTBA https://lesson.edu.ru/lesson/cfb70c37-
22 raJIoreHOB, CEPBI U UX 2784-4c66-be05-

COEUHEHUH b0966dffb673?backUrl=%2F04%2F11

XUMHUYECKUE CBONCTBA https://lesson.edu.ru/lesson/cfb70c37-
23 azora, pocodpa u ux 2784-4c66-be05-

COEIMHEHU I b0966dffb673?backUrl=%2F04%2F11

XUMHUYECKUE CBOMCTBA https://lesson.edu.ru/lesson/cfb70c37-
24 yIJIepoAa, KpEMHUS U UX 2784-4c66-be05-

COCIMHEHU I b0966dffb673?backUrl=%2F04%2F11

[IpuMeHeHne BaxKHENIINX https://lesson.edu.ru/lesson/cfb70c37-
25 HEMETaJJIOB M UX 2784-4¢66-be05-

COCIMHEHN N b0966dffb673?backUrl=%2F04%2F11

0O0001eHne n

CUCTEeMaTH3aIHsl 3HAHHUH 110
26 teme «Hemeramibiy.

Borurcnenus mo ypaBHEHUAM

XUMUYECKHUX PEaKIni 1

TEPMOXUMHUYECKHE PACUETHI
97 [IpaxkTuueckas padora Ne 3.

«Pemenue



https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

AKCTICPUMEHTAIBHBIX 3a]1a4
o teme "Hemeramis'"»

KonTtponbHas padora o

28 TeMaM «MeTaJuiel» U 1
«HemeTtamneny
Heopra €CKHe
opr EFHFHIII{:;(H o infn OTEI https://lesson.edu.ru/lesson/35c2be59-
29 Hp ' 1 f1c6-46¢6-910c-
COpraHMHCCKHC 1 46a0576d6924?backUr|=9%2F04%2F11
OpraHu4ecKHe OCHOBAHUS
AmdoTtepHbie
€OPraHUYECKHUE
2 rs;;gszi OIG/II[I/IH CHIIS https://lesson.edu.ru/lesson/58903722-
30 Fp ' 1 79bc-4b22-b276-
CHCTHHCCKAT CBASH 114fab0dd141?backUrl=%2F04%2F11
HCOPraHHYECKUX U
OpI‘aHI/I‘IGCKI/IX BCIIICCTB
POJ'II) XUMHHU B O6CCHC‘-IGHI/II/I
9KOJIOTHYECKOM,
31 SHEPreTUYECKON U MUIIEBOU 1 https://physicon.ru/eor-list/5-himija
0€30I1acCHOCTH, Pa3BUTUHU
MEIULUHBI
[IpencraBienust 06 0OmUX
HAYUHBIX TPHHIHIAX https://lesson.edu.ru/lesson/f5999557-
32 1 18c8-4853-83a0-
TPOMBIHIICHHOTO HOJyHCHHA 588bf830407a?backUrl=%2F04%2F11
BAXXHCHUIIINX BCUICCTB
Yell0BEK B MUDE BEIIECTS U https://lesson.edu.ru/lesson/acd826¢f-
33 p 1 ba2d-49db-b216-
MAaTepHajon ef7c26a847282backUrl=%2F04%2F11
34 XuMHS ¥ 310pOBbE YEIIOBEKA 1 https://physicon.ru/eor-list/5-himija
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPO'PAMME



https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
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https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://physicon.ru/eor-list/5-himija

TEMATUYECKOE NNAHUPOBAHUE 10 KN1ACC

Haumenosaunue
No KonunuectBo OCHOBHBEIE BUJIBI JIEITEIILHOCTH
paszeiioB U TEM [IporpammHoOe conepkanue
n/m 4acoB oOy4Jaronmxcs
y4eOHOTo TIpeIMeTa
Pasznen 1. Teoperuueckne 0CHOBbI OPraHUYeCKO XUMUK

11

[Ipenmer
OPTraHUYECKON XUMHH.
Teopus cTpoeHus
OpPTraHUYECKUX
COEMHEHUN

A.M. bytneposa

3

[IpenmeTr opraHnYeCKON XUMUMU:

€€ BOZHMKHOBEHHUE, pa3BUTHE U
3HAYEHHE B MOJYYEHUH HOBBIX BEILIECTB
Y MaTeprayioB. Teopus CTpoeHUs
OPTaHUYECKUX COCTNHEHUN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkenusi. CTpyKTypHbie (GOpMYJIbI
OpraHuYecKux BeulecTs. ['omonorus,
n3oMepusi. XUMUYECKas CBS3b

B OPraHUYECKHUX COCIMHEHHUSX: KPATHBIE
CBSI3M, G- U TT-CBSI3H.

[Ipencrasnenue o kiaccudukanuu
oprannyeckux Bemects. Homenknarypa
OPraHUYECKUX COCIMHCHUN
(cucTeMaTtuueckas) U TPUBHAIbHBIC
HA3BaHUS BAKHEUIINX NIPEICTABUTEIICH
KJIACCOB OPraHUYECKHUX BELIECTB.
JKcnepuMeHTAJIbHbIE METOAbI
U3Y4YEeHHS BelIeCTB M UX NMPeBPaILCHUI:

PackpbIBaTh CMBIC H3y4aeMbIX
MOHATUM (BBISIBISITD UX XapaKTEPHbIE
MIPU3HAKH ), YCTAaHABINBAThH UX
B3aUMOCBS3b.

[IpuMeHSTh MONOKEHUSI TEOPUU
CTPOEHHUS OPraHUYECKHUX BEILIECTB

A. M. bytneposa 115t 00bsiICHEHUSI
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIE¢HHOMN ) (GOpMyJT OPTaHUUECKUX
BEILECTB.

Onpenensarb BUIbl XUMHUYECKOU CBSI3U
(omuHapHbBIE, KPATHBIE) B OPraHUYECKHUX
COEIMHEHHUSIX.

PackpbIBaTh posib OPraHUMYECKON XUMHUHU
B [IPUPOJE, XapaKTEPU3ZOBATH €€




e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ 0Opa3laMu
OpPraHUYECKUX BEIECTB U MaTepraIaMH
Ha UX OCHOBE;

— OIIBITHI IO TIPEBPAIICHUIO
OpraHUYECKUX BEIIECTB MPU HarpeBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHbIE OMBITHI:

— MOJICJTUPOBAHHUE MOJIEKYJT
OpraHUYECKUX BEIIECTB

3HAYEHHE B )KU3HU YETIOBEKA,
WJUTFOCTPUPOBATH CBS3b C IPYTUMH
HayKaMHU.

HabmronaTh 1 OKUCHIBATh
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTHYECKHUE PaOOTHI

Hroro no pazneny

Paznen 2. YrieBoaopoabl

2.1 | IIpenenvHbIC
yTIEBOJIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IIPOCTENIINE NTPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(peakuuy 3aMeUIeHUs] U TOPEHUS),
HaxO0JICHUE B IIPUPOJIE, OJTYUYECHHUE U
NpUMEHEHUE

2.2 | HempenenbHbIe
YTJIEBOAOPOIBL:
QJIKEHBI, aJIKaIUEHBI,
AJIKMHBI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHUM psAsl. DTUIIEH —
MIPOCTEUIINI TPEACTABUTEIb AJKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakiuu ruIpupoOBaHHS,
rajioreHUpPOBaHMS, TUIPATALIUH,

PackpbiBaTh CMBICIT NU3YyYaE€MbIX
MOHSATUM (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIHE MMOHATHUS

P OMKUCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHUN OPraHUYECKUX
COEIMHEHUN.

Hcnonb30BaTh XUMUUYECKYHO CUMBOJIMKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHOMN) (OpMyJT OPraHUYECKUX
BEILIECTB.

VYcranaBauBaTh NpUHAMJICKHOCTD
BEILIECTB K OMPENECIEHHOMY KJIaccy




OKHCIICHUS ¥ TIOJIUMEPU3ALIUHN )
Hax0JICHUE B MIPUPOJIC, MOTYyUYCHHUE U
MIPUMEHCHHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTagaueH- 1,3, XuMuueckoe
CTPOCHHE, PEAKIUS MOJTUMEpPU3aInU,
pUMEHEHUE (1151 CUHTE3A
MIPUPOHOTO U CUHTETUYECKOTO
KayudyKa U PEe3UHBI).

ANKHWHEIL: COCTaB 1 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUIN PSAI.
AleTHIEH — IPOCTEUIINN
MPEJCTABUTENh AJIKHHOB: COCTAB,
XUMHUYECKOE CTpOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (peaKIuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUS,
rUApaTaliy TOPEeHUs ), HAXOXKICHUE

B MIPUPOJIE, MOJyYCHUE U TPUMECHEHUE

2.3

ApoMartuueckue
YTIEBOAOPOIbI

ApeHbl: 0€H30J1 U TOIYOJ, COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYI,
buznyeckue 1 XuMU4YeCKre CBOMCTBA
(peaxkuuu raJoreHUPOBaHUS U
HUTPOBAHMUSI ), OJTyYCHUE

U npuMeHeHue. Bausiaue 6enszona

Ha OpraHu3M YesoBeka. [ 'eneTnyeckas
CBSI3b YIJIEBOJIOPOIOB

YTJIEBOJIOPOJIOB MO COCTABY U
CTPOCHHIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJUTH TPUBHUAIILHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

Onpenenste BUAbl XUMUYECKON CBSI3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yIIeBOAOPOAOB (MeTaHa, 3TaHa,
ATUJIEHA, alleTUIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BbISIBISITh TEHETUUECKYIO CBSI3b MEKIY
YTJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKLHM C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIL.




2.4

[Ipuponnsie
MCTOYHUKHU
YTIIEBOJIOPOIOB U HX
nepepadboTKa

[Tpuponnsiii ras. [lomyTHbie HePTIHBIE
ra3zel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6s1 iepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTKu He()TH, UX IPUMEHEHUE
B ITPOMBIIIUICHHOCTHU U B OBITY.
KameHHbIN yTOoJib U IPOAYKTHI €70
nepepadoTKHU.

JKCNepUMEHTAIbHbIE METOAbI
M3Y4YCHHS BELEeCTB

U UX NPeBpalleHuii:

e J[emoHCTpanuu:

— xoyekuun «Hed1b» u «YToiby;

— BugeodparmeHT «BynkaHuzamnus
PE3UHBDY.

e JlaGopaTopHbIE OMBITHI:

— KauyeCTBEHHOE ONPENECICHUE YIIIEpOaa
Y BOJIOPO/IA B OPraHUYECKHUX BEILECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJJACTMACC, KAYYYKOB U PE3UHBI;

— MOJIEJIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOAHBIX.

e [IpakTrueckue pabOTHI:

Ne 1. ITonyuenue sTuneHa u u3ydyeHue
€ro CBOKCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOJIHBIN ra3, yroib), ClIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
PUMEHEHHE TIOTyYaeMBbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS — IIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1aOOpaTOPHBIE OTBITH U
IpaKTHYeCKue paboThl).

CnenoBath npaBuaaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
Nocyzbl U1 000pYyIOBaHUS, a TAKXKe
npaBuiIaM oOpalleHus ¢ BeleCTBaMU

B COOTBETCTBUU C MHCTPYKIIMSIMHU
BBITIOJIHEHUSI JTAOOPATOPHBIX OIBITOB U
MPaKTUYECKHUX PAOOT MO MOJYUYEHHUIO U
W3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[IpencTaBusiTh pe3yabTaThI
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIIUX PEAKIUN
U JIeJIaTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTH BEIYHCIICHUS

JUTS OTIPEACIICHUSI MOJIEKYIISIPHON
(bopMyIIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON PEaKIIH.




e PacuéTHbIC 3aaUU;

— ONpEAEICHUE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHMYECKOTO BEIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX 3JIEMEHTOB;

— Pacy€Thl 10 YPAaBHEHUIO XUMUYECKOMN
peaKkiuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBJISITH CBOKO NTO3HABATEIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNnIoBoil yueOHOU
JIEATEIIbBHOCTH

Hroro no pazneny
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Paznen 3. Kuciaopoacoaep:kamue OpraHn4ecKue coeTuHeHust

3.1

CroupTtel. @eHon

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpoeHHE, GPU3NIECKUE U XUMUUECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTajlaMH, TaJJOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. Bogopoanast
CBsI3b. DU3MOJIOTHUECKOE ACHCTBHUE
METaHOJIa U ATaHOJIa Ha OPTraHu3M
YyeJIOBEKa.

MHoroaroMHbI€ CIIUPTHI: STUJICHTJIMKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3NYECKUEe U XUMUYCCKHUE CBONCTBA
(B3auMoOIeMCTBHE CO MICTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOATOMHBIE CITUPTHI).
Du3NONI0ru4YecKoe JICHUCTBUEC

Ha Opranu3M uyejoBeka. [Ipumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

PackpbIBaTh CMBICIT U3Y4aE€MbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILIHE ITOHATHS

P OMKUCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COEIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHOMN) (GOpMyJT OPraHUYECKUX
BEILECTB.

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEILECTB K OIMpPEACIEHHOMY KJIaccy

10 COCTaBY U CTPOEHUIO, Ha3bIBaTh UX
[0 CHCTEMAaTHYE€CKOW HOMEHKJIATYpE;
MIPUBOJUTH TPUBHAJIbHBIC HA3BAHUS




®enos. CTpoeHHE MOJIEKYJIBI,
¢u3nueckue 1 XUMHYECKUE CBOICTBA
¢denona. TokcuyHOCTH PpeHOTNA, €TO
¢dusnonoruueckoe aecTere

Ha OpraHu3M yenoBeka. [Ipumenenue
dbenomna

3.2

AJpaeruasl.
Kap6oHOBBIE KHCIIOTHI.
CrnosxxHblie 3hupsb

Anpaeruapl: GopMaIbACTHA U
alleTanbAeTrul, XUMUUECKOE CTPOCHHUE,
¢uznyecKkue 1 XuMHUYECKHE CBOMCTBA
(peakuuy OKUCIICHHUSI M BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOTYUECHHUE U
pPUMEHEHHE.

OIDHOOCHOBHBIE TIPEICIIBHBIC
KapOOHOBBIEC KUCTIOTHI: YKCYyCHAsI
KHCJIOTa, XUMUYECKOE CTPOEHHUE,
busznyecKkrue 1 XUMUIECKIE CBOMCTBA
(oOmrue cBoiicTBa KUCIIOT, peaKus
TEpUPUKAIINN ), TOTYICHHUE U
npuMmenenre. CTeaprHOBasi U OJICHHOBAS
KHUCTIOTHI KaK MPEICTAaBUTENIN BBICIIINX
KapOOHOBBIX KUCIOT. MbLIa Kak COJIH
BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOILIEE IEUCTBHUE.

CrnosxHble 3pUpbI KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIOXHBIX 3(upoB. JKupbl Kak

OTAEJBHBIX TPEACTABUTEIICH
KHMCJIOPOJICOJIEPIKAIIMX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEeHHUE, GPU3UIECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOTYYEHUS TUITUYHBIX
MIPEJICTABUTEINICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenomna, hopmaiabaeruia,
aleTanbIerua, YKCyCHOM KUCIIOTHI,
TJIIOKO3bI, CaXapo3bl, KpaxMaia,
L[EJUTIOJI03b1 ); BBISIBJISITH TEHETUYECKYIO
CBSI3b MEX]ly HUMH U TIOJITBEPKIATh €€
HAJINYKME YPABHCHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKHUX
PEAKINI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOpMYJI.

OnuceIBaTh COCTaB, XUMHUYECKOC
CTPOCHHUE U TPUMEHECHUE )KUPOB,
XapaKTEePU30BaTh UX 3HAUYCHUE

TS )KU3HEICSTEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OACHOCTH BO3ACUCTBUS
Ha JKMBBIC OPTaHU3MBI ONTPEAETICHHBIX
OPTraHUYECKUX BEIUIECTB, MOSICHATh

Ha TIPUMEPAX CIOCOOBI YMEHBIITEHUS




IIPOU3BOJIHBIE INIMIIEPUHA U BBICIIUX
KapOOHOBBIX KUCIOT. ['HIpoIIn3 )KUPOB

3.3

YriaeBoabl

YTIIeBoabI: cOCcTaB, KiIacCH(PUKAIIUS
YTJIeBOJIOB (MOHO-, TU- U
nosicaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapHI;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
TJIFOKO3bI (B3aUMO/ICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepeodpa(l), BocctaHoBIeHHE, OPOKCHUE
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEACATEILHOCTH OpraHu3Ma
yenoBeka. @orocuntes. pykTo3a kak
M30MED TITIOKO3BI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxXapua0B, TUAPOIN3 CaXapo3bl,
Hax0>JICHUE B MIPUPOJIC U MPUMEHEHUE.
Kpaxmai u nesnmrosno3a kak IpupoHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmania 1
1EJUTIONI03b], (PU3UYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmara (THAPOJIU3,
Ka4ueCTBEHHAs PEAKIIUS C HOJIOM).
JKCNepUMEHTAIbHbIE METOAbI
H3y4YeHUsl BellleCTB U MX NMpeBPallleHuil:

Y IPEIOTBPALICHHS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — IIPOBEJICHHUE,
HAOIIO/ICHUE U OMUCAHUE XUMHUECKOTO
AKcIepuMeHTa (J1a00paTOpHBIE ONBITH U
IpaKTHYeCKue paboThl).

CnenoBaTh npaBuiamM 0e301acHON
paboThI B J1abOpaTopuu

IIPU MCIOJIB30BAHUY XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBuiIaM oOpallleHus C BeIeCTBaMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OMBITOB

U TIPaKTUYECKUX paboT IO MOIYYECHUIO
Y U3YYEHUIO OPTaHUYECKUX BEILECTB.
[IpencTaBisTh pe3yabTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIIMUX PEAKIIUN
U JIeN1aTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTE BBIYHMCIICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(hopMyJIbl OPTaHUYECKOTO BEIIECTBA,

M0 YPaBHEHUIO XUMUYECKOU PEaKUu.
CaMOCTOSATENBHO MIJIAHUPOBATH U
OCYULIECTBJISTH CBOIO [T03HABATEIIbHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE




e JlaGopaTopHBbIE OIBITHI:

— IOpPEHUE CIUPTOB;

— B3aMMOJICHCTBHE IIIUIEPUHA

¢ ruapokcugom meau(1l);

— KAUECTBEHHBIC PEAKIINU AJIbJIETUI0B
(OKHCIIEHHE aMMHAa4YHbIM PAaCTBOPOM
okcua cepedpa U THIPOKCHIOM
menu(Il));

— B3aUMOJEHCTBHE Kpaxmasa ¢ HOJIOM.
e [IpakTuueckue paboTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM
KHCJIOTHI.

e PacuérHrle 3agauu:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(bopMyIIbl OPTaHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U IO Macce
(oOBeMy) POIYKTOB CTOpaHUS;

— pacy€Thl 0 YPABHEHUIO XUMHUYECKOMN
peakuuu

y4acTue B IpyNnInoBoil yueOHOU
JIEATEIIbBHOCTH

Hroro no paszneny
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Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeTHHeHus

4.1

AMUWHBL.
AMUHOKHCIIOTHI.
benku

3

AMWHBI: METUJIAMHUH — MPOCTEUIITUI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTpOEHUE, GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT N3y4aEeMbIX
MOHATUH (BBISIBIISITH UX XapaKTEPHbIE
IIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCII0JIB30BAThH




C KUCJIOTAaMH U TOPEHUS ), HAXOXKICHUE

B NIPpUPOJIe. AMUHOKHUCIIOTHI Kak
aM(oTepHbIE OPraHUYECKUE COCTUHCHHUS.
duznyeckue 1 XMMHUUECKHE CBOMCTBA
AMHUHOKHCJIOT (Ha MpUMEpE TIIUIMHA).
buonornueckoe 3HaueHNEe aMHHOKHCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa 0elKOB. XUMHUUYECKHE
CBOMCTBa OEJIKOB: THIPOJIN3,
JICHaTypalys, KaueCTBEHHBIE peaKIuu
Ha OCIKH.

JKCIepUMEHTAJIbHbIE METOAbI
HU3yYeHHsl BellleCTB U MX NMpeBpallleH Ui :
e J[emoHCTpanuu:

— JIeHaTypalus OeJIKOB MPU HarpeBaHUU;
— IIBETHBIC PEAKIINU OCIKOB

COOTBETCTBYIOIIUE TTOHATHUS
P OIUCAHUU COCTaBa, CTPOEHUS U
MpEeBpaIICHU OPraHUYEeCKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN) (opMyJT OPraHUYECKUX
BEILECTB.

Onpenensars NPUHAIIEKHOCTD BEIIECTB
K OIIPEIEIICHHOMY KJIacCy 110 COCTaBY U
CTPOEHUIO, Ha3bIBaTh X

10 CUCTEMAaTHYECKOW HOMEHKIIATYE;
MPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIOCOOBI MOTYYEHHS TUITUYHBIX
MPENCTABUTENEH a30TCOAECPKALIUX
COEIMHEeHUN (MeTUIaMUHa, TJUIUHA,
OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha IIpUMepax 3HaYeHHe OeIKOB

JUISl OpraHU3Ma YeJIOBeKa.




Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — HA0II01aTh U
OTKCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOIO MIO3HABATEIBHYIO
NESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHON
JESTEIIBHOCTH

Hroro no pasneiny
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Paszpgedt. S. BeicOKoOMOJIEKY/JIAPHbIE COeIHH

CHUuMA

5.1

ITnacTmaccsl.
Kayuykn. Bosnokna

2

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€I[PIH€HPII>1:

MOHOMED, HOJIMMEP, CTPYKTYPHOE 3BEHO,

CTENEHb NOJMMEPU3ALINU, CPEHSISA
MoJIeKyJIsIpHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COCMHEHUN — MOJMMEPU3ALUS U
MOJINKOHICHCALIUS.

[TnacTMacchl (MOAUATUIIEH,
MOJIUTIPONHIIEH, TOJIMBUHWIXJIOPUI,
nonaucTupodt). HatypaiibHslii 1
CUHTETUYECKUE KayUyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BoroKHa: HaTypanbHbIE
(XJIOTIOK, IIEPCTh, MIENK),

HCKYCCTBCHHEIC (aueTaTHoe BOJIOKHO,

Brnaners n3ydyaeMbIMU XUMUYECKUMU
MIOHSITUSAMU: PACKPBIBATH CMBICIT
M3y4Ya€MbIX ITOHATHN U PUMEHSATH 3TH
TIOHSTHUSA MPU OMTMCAHUU COCTABA U
CTPOCHUS BBICOKOMOJICKYJIIPHBIX
OpPraHUYECKUX BEIIECTB,

JUIs1 OOBSICHEHUS OTJCIBHBIX (PaKTOB U
SIBJICHUI.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBIICHUSI CTPYKTYPHBIX (popMyIT
BEILICCTB U YPABHEHUMN PEAKLIUI
MOJIMMEPU3ALMH U TTOJTUKOHICHCAIWH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HaunOoJsIee PacIPOCTPAHEHHBIX BUJIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE




BHCKO032a), CHHTETHYCCKHUE (KApOH U
JIaBCaH).

JKCcnepuMeHTAbHbIE METO/IbI
U3yYeHNsl BellleCTB U UX NMpeBPaIeHMii:
e JlemoHCTpanuu:

O3HAKOMJIEHUE C 00pa3liaMu MPUPOTHBIX
Y HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB

Htoro mo pazaeny 2
OBIIEE 34
KOJIMYECTBO

YACOB IIO

[TPOITPAMME




TEMATUYHECKOE NNAHUPOBAHMUE 11 K/1ACC

No
i\t

HaumenoBaunue
pa3aenoB U TEM
y4eOHOTro mpeaMeTa

KomuuecTBo
4acoB

[IporpammHO€E conepaHue

OCHOBHBIE BUJIBI JEATEILHOCTH
00yJarommxcs

Paznen 1. Teoperuueckue oc

HOBbBI XUMHH

11

Crpoenue aToMOB.
[Teprnonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

J.1. Menpaeneena

3

Xumuueckuit aneMent. Atom. Cocrtas
aToOMa, U30TOIIbI. DJIEKTPOHHAs
0001104Ka. DHEPreTUYECKUE YPOBHH,
MOJypOBHU. ATOMHBIE OpOUTANH,

s-, p-, d-, f-amemenTsr. OcoOeHHOCTH
pacrpeneneHus dIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJibIX U
OOJIBIIIUX TIEPUOAOB. DIEKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Iepuoanueckuit 3aKOH U
[Tepuoauyeckas cucreMa XUMHUYECKUX
anemeHToB [l. 1. MenpaeneeBa. CBs3b
NEePUOANYECKOTO 3aKOHA U
[Tepuoauueckoil CHCTEMbI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpHUEH
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHUsI CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIO’KHBIX BEILIECTB MO rpynmnam u
nepuogaM. 3Ha4eHUE NEPUOANIECKOTO
3aKOHA U CUCTEMBbI XUMHYECKUX

PackpbIBaTh CMBICIT U3Y4aE€MbIX
MOHATUM (BBISIBISATD UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b.

PackpbIBaTh CMBbICIT IEPUOTUYECKOTO
3akoHa J[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CHUCTEMaTU3UPYIOIIYIO,
OOBSCHUTETHFHYIO U TPOTHOCTHYECKYIO
byHKINH.

XapakTepu3oBaTh ANEKTPOHHOE
CTPOCHHE aTOMOB XUMUYECKHUX
3JIEMEHTOB 1—4 1epuo0B, UCIOJIB3Ys
MOHSATHS S-, P-, d-3JEKTPOHHBIC
opOuTaNH, SHEPTETUUECKUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COCIUHEHUN

10 IEPUOJIaM U Tpynnam
ITepronnueckoil CUCTEMBI

1. 1. MenpaeneeBa




anemeHToB [[.1. MeHnaeneeBa

B Pa3BUTHHU HAYKH.
JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHUs BelleCTB U UX NMpeBPalleHHil:
e /leMOHCTpanuu:

Bunasr Tadmun «Ilepuoaudeckas cucrema
XUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

1.2

CrpoeHue BemecTna.
MHuoroo6pa3zue
BEILECTB

Ctpoenue BeniecTBa. XUMUYECKast CBS3b.

Bunbl (koBajeHTHast HEMOJSIpHAs U
MOJISIpHAsL, MOHHAS, METAJNINYEeCKasi) U
MEXaHU3Mbl 00pa30BaHMsI XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
akKIenTopHbIN). BotopoiHast CBA3b.
BaneHntHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTEIEHb
OoKHciieHHs. KaTHOHBI M aHUOHBI.
BemecTa MOJIEKYJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

3aKOH MOCTOSHCTBA COCTaBa BEILECTBA.
TuIbl KPUCTAIIMYECKUX PELIETOK U
CBOWCTBA BEIIECTB.

IToHsATHE O IUCTIEPCHBIX CUCTEMAX.
Hctunnbie pacTBopbl. KonnuecTBeHHBIE
XapaKTEPUCTHKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B PaCTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBIICTATH UX XapaKTePHBIC
MPU3HAKKN) U IPUMEHATH 3TH TOHATHS
NP OMMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(aKTOB U SBJICHHM.

Onpenensars BUIbI XUMHUECKOU CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKON, BOJAOPOIHOM)

B COCAMHCHUSX; THI KPUCTALTUICCKOMN
pEIETKY KOHKPETHOTO BEIECTBA.
Onpenensatb BaJIGHTHOCTh U CTETICHD
OKHUCJICHUS XUMHYECKHX JJICMEHTOB

B COCAMHEHUSX Pa3INYHOTO COCTABA.
[TpoBOINUTH BEIYHMCIICHUS

C MCTIOTH30BAHUEM TMOHITHS «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPEY.

Bnangets n3zydaeMbIMH XUMUYECKAMHU




Knaccudukanus Heopranuueckux
coenuHenuid. Homenknarypa
HEOPraHWYECKHUX BEIICCTB.
JKcnepuMeHTAJIbHbIE METOAbI
U3Y4YeHMs BelleCTB U UX NMpeBpAaLleHmii:
e /lemoHCTpanuu:

— MOJEJIH KPUCTAJUIMYECKUX PEMIETOK.
e Pacuérhbie 3anaun:

— PpacyeThl C UCTIOIB30BAHUEM MTOHATHS
«MaccoBast 107151 pAaCTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUYECKUE
peakuuu

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKIMN B HEOPTAHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXPAaHEHUS MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
IPU XUMUYECKUX PEaKIHUAX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX akTopoB. OOpaTUMBbIC
peakuru. XUMHUYECKOE PaBHOBECHE.
@DakTOpPHI, BIUSAIOLIAE HA COCTOSTHUE
XUMHAYECKOTO PAaBHOBECHSI.

[Tpunnun Jle [larense.
DNEKTPOIIUTHYECKAS] TUCCOLUALUS.
CusnbHble U cliadble 3aeKkTposiuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCas,
HEUTpalibHas, IIEJI04YHast. BonopoaHbIi

MOHSITUSIMHU.
OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN PEaKIH OT Pa3TNIHBIX
(hakTOpoB.

OmnpenensTh XapaKTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozjaeiicTBus (mpuniun Jle [larenke).
CocTaBisiTh ypaBHEHUS peaKIUi
Pa3IUYHBIX THUIIOB; TOJIHBIE U
COKpaIll€HHbIC YPABHEHUS PEeaKIuit
MOHHOTO OOMEHA, YYUTHIBAs yCIOBUA,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJIOICHUE U OMTUCAHNE XUMHYECKOTO
HKCIIEpPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIC OIBITHI, TPAKTUICCKUC
paboOTHI): MO OMPEICIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
HOHHOTO OOMEHA, BIUSHUIO Pa3TUIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh paBUIIaM TMOJIH30BAHUS
XUMHUYECKOU Mocya0i 1 1a00paTOpHBIM
00opyI0BaHUEM.

[IpencTaBusiTh pe3yabTaThI




nokazarens (pH) pactBopa. Peakiinu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XHUMUH.
OKuCANTENbHO-BOCCTAHOBUTENBHBIE
peakmmu. [TousTe 006 neKTpoIn3e
pacIlIaBOB U pACTBOPOB COJIEH.
[IpumeHeHue 3IeKTpoaun3a.
JKCNepUMEHTAJIbHbIE METOAbI
U3y4YeHUs] BelleCTB U UX NMpeBPaIleHuii:
e J/[eMOHCTpanuu:

— pa3noKeHue NePOKCHIa BOJOpOIa

B IIPUCYTCTBUM KaTaJln3aTopa.

e JlabopaTOpHBIE OMBITHI:

— IPOBEICHUE PEAKLIUI HOHHOIO
oOMeHa;

— OMpEJIeNIEHUE CPEeJIbl pACTBOPOB
BEILIECTB C TTOMOIIbIO YHUBEPCATILHOTO
WHJKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusaue paznudabix (akToOpoB
Ha CKOPOCTh XUMUUYECKOUN pPEaKIInH.

e PacuérHrble 3a1aun:

— pacyeThl 10 YpaBHEHUSIM XUMHUYECKUX
peaxkiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlMCU YPABHEHUN COOTBETCTBYIOIINX
PEaKIN U AEIaTh BRIBOJABI HA UX
OCHOBE.

[IpoBOANTH BBIUHUCIEHUS

10 YPaBHEHUAM XUMHUUYECKUX PEAKLINHM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacy€Thl

Hroro no pazneny

13




Pasznen 2. Heopranuyeckasi Xumus

2.1

MeTaiiel

6

Merainnsl. [lonoxenue MeTamion

B [lepuoanueckoit cucteMe XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaiioB. O0uue pusznyeckue CBOMCTBA
MeTalIoB. [IpuMeHenne MeTamios

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpspkeHu MetaioB. OO1IKe CTTOCOOBI
noxyudeHnus: metajioB. Kopposus
MeTamioB. CriocoObl 3alTUThI

OT KOPPO3UH.

OO6m1as xapakTepucTUKa METAJIJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [lepuoanyeckoi CUCTEMBI
XAMHUYECKHUX AJIEMEHTOB. AJTFOMUHHM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUIPOKCHUIA ATFOMUHUS.

OO6mas xapaKTepuCTUKa METAJIJIOB
no6ouHbIx oarpyni (b-rpymnm)
[Tepuoauyeckoit CHCTEMbI XUMHUYECKHUX
AJIEMEHTOB: MEJb, IIUHK, XPOM, JKEJI€30.
Baxueimme coeTMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIN).
JKCNepuMeHTAIbHbIE METO/IbI
U3Y4YeHMs BelleCTB U UX NMpeBpalleHuii:

PackppIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJIsI OOBSICHEHUS OTACIIbHBIX
(haKTOB U SBJICHUM.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB JIEMEHTOB —
METAJUIOB U UX COCAUHEHUN C yUETOM
CTPOEHHUS UX aTOMOB U MOJIOKECHUS

B [Iepnoanueckoil cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menpeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOXKHEUIINX COCIUHEHHM, TOATBEPKIAs
ATO ONKMCAaHUE MPUMEPAMH YPABHEHUH
COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKuii; MPUMEHEHUE METAJJIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
MCMOJIb30BaHUE UX JIJIS CO3JaHUS
COBPEMEHHBIX MATEPUATIOB U
TEXHOJIOTUH.

OnuceIBaTh CIIOCOOBI 3aIUTHI METAJIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTH OKHCIUTEIBHO-




e JleMOHCTpalUu:

— KoJUIeKIusi «MeTasuTbl ¥ CTUTaBbI».

e JlabopaTOpHBIC OMBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AITIOMUHUSA C PACTBOPAMHU KHUCJIOT U

11 (S (0} (S

— KA4ECTBEHHBIC pPEaKIIMU Ha KATHOHBI
METaJlJIOB.

e [IpakTrueckue paboTHI:

Ne 2. Pemenue skciepuMEHTaAIbHBIX
3a71a4 1o TeMe «MeTayuibDy.

e PacuérHble 3a1a4u:

— pacyeTsl Macchl (00beMa, KOJIMYECTBa
BEIIECTBA) NIPOYKTA PEAKIUH, €CITU
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMNPEAECICHHON MacCOBOM JIOJIEN
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEJIBHBIX PEAKIUN
MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHCca STUX PEaAKIIHiA.
IIpoBOoaUTH peakuuy,

MOJITBEP KIAIOIIUE XaPAKTEPHBIE
CBOMCTBA M3y4aeMbIX BEILLECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHUS — TPOBEICHHE,
HaOJII0/IEHUE U OIMCAHUE XUMHUECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

[IpencraBasTh pe3ynbTaThl
XUMHUUYECKOT0 IKCTIEpUMEHTa B popme
3alyiCH ypaBHEHUH COOTBETCTBYIOIIUX
pEeaKIMii U JeaTh BBIBOJIBI HA X
OCHOBE.

CrnenoBaTh paBUIIaM TMOJIH30BAHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000pyI0BaHUEM.

[TpoBOAUTH BHIYMCIICHUS

M0 YPaBHEHUSAM XUMUYECKHUX PEaKIUH.
CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATENIbHYIO




JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNnIoBoil yueOHOU
JIEATEIIbBHOCTH

2.2

Hemetamsl

Hemetammel. [Tonoxxenne HeMeTaALIOB

B [lepnoanueckoit cucteMe XUMUYECKUX
anemenToB /.M. MeHnpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
DU3NYECKHE CBOWCTBA HEMETAJIOB.
AJIOTpOIIHS HEMETAUIOB (Ha IpUMeEpe

KHuciopoaa, cepsl, hochopa u yriaepoaa).

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETaJNIOB (TaJOTeHOB, CEphI, a30Ta,
docdopa, yriaepoaa u KpeMHuUs).
OxcHbl HEMETAJIOB.
Kucnopoacoaep:xamnme KucaoThI.
Bopoponusie coennHeHus
HEMETAJIJIOB.

JKCIepUMEHTAJTbHbIE METOAbI
U3yUYEeHHUS BellecTB

U MX NpeBPALCHUH:

e J[eMOHCTpanuu:

— 00pa3iibl HEMETAIIOB;

— B3aUMOJICHCTBHE MU C A30THOM
KUCJIOTOM Pa3JIMYHON KOHILICHTPALIHUH.
e JlabopaTOpHBIEC OMBITHI:

— KaueCTBEHHBIE PEaKIMi Ha aHUOHBI U
KaTHOH aMMOHMUS.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPY OIMCAHUU COCTaBA U CTPOECHUS
BEILIECTB, JJISI OOBSICHEHUS OTACIIbHBIX
(aKTOB U SBJICHUM.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB HEMETAJUIOB U UX
COEMHEHNH C YYETOM CTPOCHUS UX
aTOMOB U TIOJIOKEHUSA

B [lepuonnueckon cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menpaeneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA HEMETAJIOB, UX
BAXHENIINX COCAUHEHUM, TTOATBEPKIASL
9TO ONMCAHUE NPUMEPAMU YPABHEHUN
COOTBETCTBYIOIINX XUMHUUECKHUX
pEaKIUu.

XapakTepu30BaTh BIMSIHUE HEMETAJJIOB
Y UX COCIMHEHUI Ha )KUBBIC
OpPraHU3Mbl; ONIMCHIBATh PUMEHEHUE

B Pa3UYHBIX 00JACTIX MPAKTHIECKOM
JEATEIIbBHOCTH YEJIOBEKA.




e [IpakTruueckue paboOTHI:

Ne 3. Pemenue skciepuMEHTAIbHBIX
3a1a4 no teMe «Hemeramibny.

e Pacu€rnble 3anaum:

— pacyeThl MacChl BEIECTBA

WK 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAaCcCE WIIN
00BbEMY OJTHOTO U3 YYACTBYIOIIHUX

B PEaKLUU BEILECTB; PACYEThl MACChI
(o6Bbema, KOJIMYEeCTBA BEIECTBA)
IIPOJIYKTOB PEAKLIUH, €CIIA OTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEIIECCTB

Heoprannyeckue u opraHndeckue
KUCI0Thl. Heopranmueckue u
opraHuyeckue ocHoBaHus. AMQoTepHbIe
HEOPTraHWYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUecKkas CBI3b
HEOPTraHWYECKUX U OPraHUYECKHX
BEIIECTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKIY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
pEaKIMH.

PackpbIBaTh CyIIHOCTh OKHCIUTENBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHCca dTUX PEaAKIIHiA.
[IpoBOaUTH peakiuy,
MOATBEPAKAAIONINE XapaKTEPHbIC
CBOMCTBA U3Y4YaeMBbIX BEUIECTB,
pacrio3HaBaTh OMBITHBIM MyTEM
AHUOHBI, MPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJIIOICHUE W OMTMCAHNE XUMUIECKOTO
HKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencraBisiTs pe3yibTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aIMCU YPABHEHHUM COOTBETCTBYIOLINX
peaKkui 1 AenaTh BBIBOABI HA UX
OCHOBE.




CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0M U 1a00paTOpHBIM
00opyI0BaHUEM.

[IpoBOINTE BBEIYMCIICHHUS

[0 YPaBHEHUSAM XMMUYECKHUX PEaKLUM.
CamMOCTOSTENBHO IIAHUPOBATH U
OCYULIECTBJISATH CBOIO [T03HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYyNIOBOM y4eOHOH
JeATEITbHOCTH

Hroro no pazneny 17
Paznen 3. XuMus 4 :KU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponw xumun B o6ecriedeHun PackpeiBaTh posib XUMHUU B PELICHUU

3KOJIOTUYECKOM, SJHEPIreTUUECKOU U
MUIIEBOM 0€30MMacCHOCTH, Pa3BUTUU
MeauuuHbl. [ToHATHE 0 HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIUAINAX MPOMBIIUICHHOTO HOJY4YeHUs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IPOU3BO/ICTBA aMMHAKa, CEPHOMN
KHCJIOThI, METAHOJIA).

UYenoBek B MUpE BELIECTB, MAaTEPUAJIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0pOBbE UETIOBEKA; MIpaBUiia
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX
AKOJIOTHYCCKUX MPOOJIEM YeI0BEUECTBa,
OMKCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHUYCCKOW HAYKU U
TEXHOJIOTHH.

[TpumensTh nmpaBuia 6€30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHEBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepeKeHus 310pOBbs U OKpYyKaroLen
MPUPOIHON Cpebl; MOHUMATh BPE]
(omacHOCTh) BO3/ICMCTBUS HA )KUBBHIC
OpraHU3MBbI OINPE/ICICHHBIX BEIIECTB
cMbica ntokazarests [1JIK, mosicHATh




MpenaparoB; MpaBuiia 0€30MacHOTO
WCIIOJIb30BaHUS MPerapaToB ObITOBOM
XHMMHUH B IOBCEIHEBHOM XKU3HHU. brITOBas
XHUMHUYECKasi TPaMOTHOCTh

Ha IPUMEPAX CIOCOOBI YMEHBIIEHUS U
MPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHaM3UPOBATh U KPUTHICCKU
OIICHUBATh MH(OPMAIIUIO, CBSI3aHHYIO
C XUMHYECKUMHU TIPOIECCaMU U UX
BIIUSIHUEM Ha COCTOSIHHE OKPYXKaIoIen
Cpenbl.

Hcnonb30Bath Moy4eHHbIE 3HAHUS U
MpeCcTaBiIeHUs 0 cepax
NeSATeTLHOCTH, CBSI3aHHBIX C HAYKOH 1
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JJISI OPHCHTAIIMH B BHIOOPE
cBoel Oyaymiel nmpodhecCHOHATBHOM
NeSTeTLHOCTH.

[IpuaUMAaTh yyacTre B 00CYKICHUN
po0JIeM XUMHYECKON U AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO podieMe u
npeaiaraTh BO3MOKHBIC ITyTH €€
perieHus

Hroro no paszneny

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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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 «M3aaTensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Meroanueckoe nocodue. Xumus 10-11 kiacc 0a30BbIid ypOBEHb

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/

https://edsoo.ru/mp-xumust/
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