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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1no XxMMuu Ha ypoBHE CpeliHero oOiero oopazoBanus pazpadboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpa3oBaHuU B
Poccuiickoit denepanumny, TpeOOBaHWNM K pe3yiabTaTaM OCBOSHUS (eaepaibHOM
oOpa3oBaTenbHONl TporpamMmbl cpenHero ooOmiero obpazoBanus (DOII COO),
IIPEACTAaBICHHBIX B DefepabHOM TOCYJIapCTBEHHOM OOpa30BaTEIbHOM CTAaHIAPTE
COO, c¢ yuérom Konuenmuu npenogaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpazoBarenbHbIX opranuzaiusax Poccuiickoit denepannu, pearusyonmx OCHOBHBIE
oOpa3oBaTeNbHbIe MPOTPAMMBbl, U OCHOBHBIX TMOJIOKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccutickoit denepanun Ha nepuoa g0 2025 roga» (Pacmopsbkenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOZOB K pa3pabOTKe MpOrpaMMbl 10 XHWMHHU, K OIPEAEICHUIO
oOmielt crparerun OOydeHHs, BOCIIUTAHUS W Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMU
yuyeOHoro npeamera «Xumus» misa 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbusle nonoxkenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH UENEH,
COJICpKaHMs, pe3yJbTaTOB OOy4YeHUss W TpeOOBaHUUW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKoe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHON  OpPraHU3alMK, SBJISETCS HEOTHEMJIEMOW 4YacThl0 HX
oOpa3oBaHHOCTH. OHO CHYXUT 3aBEpIIAIONIMM  ATaloOM  pealu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM ypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIINX
LEJIOCTHON CHCTEME XUMHUYECKOro 00pa3oBaHMs. DTU LIEHHOCTU KacaloTCs MO3HAHUS
3aKOHOB MPUPOJIbI, (HOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KyJIbTYphI YEJIOBEKA, a
TaK)Ke DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHOM
cpene. Peanusyercst xumudeckoe oOpa3oBaHUe OOYyYarOLIUMXCS Ha YPOBHE CPEIHErO
o0miero o0pazoBaHusl CPeACTBAMH Yy4eOHOro IMpeaMmera «XHUMHs», COAEpKaHUEe U
IOCTPOEHHE KOTOPOTO OIpeNeeHbl B MPOrpaMMe MO XUMHUHU C YYETOM CHELUPUKU
HAayKM XUMHUHU, €€ 3HAUYCHHS B TMO3HAHMM TPUPOJBI MU B MATEPUAIBHOU >KU3HU
oOIIEeCTBa, a TaKXKe C Y4YETOM OOIIMX IeJied W MNPUHIIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEeMbI CpeaHero oOiiero oopa3zoBaHus B Poccuiickoii
denepanumu.

XuMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyio poyib B
COBPEMEHHOW LIMBUJIM3AIIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalIbHON KyJIbTypbl. OHa
BHOCUT CBOH BKJaJ B (OpPMHUpPOBAHHE PAIIMOHAIBHOIO HAYYHOTIO MBILUICHHS, B
CO3/IaHHE€ LEJIOCTHOIO MpPEICTaBICHUs 00 OKpYKalIlleM MHUpE Kak O €IUHCTBE
IpUPOJIbI U YeJoBeKa, KOTopoe (opMHUpYyeTCs B XHMMHUU HA OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMHU 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYsSI C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO
Tpyda WM JKH3HM KaXJIoro ujeHa oOmectBa. CoBpeMEeHHas XUMHUS KaK Hayka
CO3UJAaTeNIbHAs, KAK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBlieHA HA pELICHUE



rI00aNbHBIX MpOOJeM YCTOWYMBOTO pa3BUTUS 4YEJOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBeTcTBUM C OOMMMHM LEMSIMU W TPUHIMIAMH CPEIHEro OOLIEro
oOpa3oBanus cojiepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHb
U3Y4YEeHUs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyuJaronuxcs, He0OX0IUMYIO UM AJIs BBIPAOOTKH MHUPOBO33PEHUECKIX OPUEHTHUPOB,
YCHEIMIHOTO BKJIFOUEHUS B )KH3Hb COLUYMa, MPOJOHKEHUST 00pa30BaHUS B Pa3InUHbIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ TipeAMeTa  «XUMHsD»  SIBIISIIOTCS  0a30BbIE€  KYpChl  —
«Oprannueckass xumuss» U «OOImIas W HEOpraHUYecKas XHUMHsD», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKd: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
opraHudeckoil xumuu. POpMHpOBaHHWE JAHHOW CHUCTEMBI 3HAHWM IIPU W3YYEHUU
npeaMeTra o0ecneurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3us BEILIECTB
Ha OCHOBE OOIIMX NOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTrypa conepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» chopMHpoBaHa B MporpamMme MO XHUMHHM Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3YYEHUI0 Y4eOHOro Marepuaga U OO0yCJIOBIIEHA
UCTOPUYECKH 0OOCHOBaHHBIM Pa3BUTUEM 3HAHUUN Ha ONPENEIEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce OpraHM4eCKO XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUH CTPOCHMSI OPraHMYECKUX COCAUHEHUH, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKUX U IEKTPOHHBIX MPEJACTABIECHUN O CTPOEHUH BelecTB. CBeaeHus
00 M3y4yaeMmbIX B Kypce BEIIECTBAaX MAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOXHBIX OHMOJIOTMUECKH aKTHUBHBIX COEIMHEHHUW. B Kypce OopraHmueckod XuMuu
MOJIY4YaroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00I11eT0 00pa3oBaHuUs
NEPBOHAYAJIbHBIE TMPEACTABICHUS O XHMHUYECKOW CBSI3M, KIACCHU(PUKALMOHHBIX
IIPU3HAKaXx BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKON
pEeaKkLuy.

[lon HOBBIM yrjaoM 3peHUss B mpeameTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpPOBHE OCHOBHOrO 00Imiero oOpa3oBaHus
TEOpETUYECKHi MaTepuan ¢ (AKTOJIOTUYECKUE CBEJIEHUS O BeUlecTBaX H
XUMHUYECKOM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmass v HeopraHuyeckas
XUMHSD»  OOy4aromMMcsl TPEJOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOHIETEOPETHYECKUX M METOJOJIOTMYECKUX IMO3UIIMM,
riyoke TMOHATh MCTOPUYECKOE U3MEHeHHe (YHKUMA 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrteMa 3HaHMM O BAXKHEWIIHMX BENIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX MW NPUMEHEHHHM, & TAK)KE O XMMHUYECKHUX PEAKUUAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHus AomnoiHsaercs B Kypcax 10 u 11 kiaccoB anemeHTamu
COZIEpKaHMs, UMEIOIIMMHU KYJIbTYPOJIOTMYECKUMI W TPUKIAJAHOW XapakTep. OTu
3HAaHUS CIOCOOCTBYIOT MOHHUMAHHMIO B3aMMOCBS3M XHUMHH C JPYTMMH HayKaMH,
pPacKphIBaIOT €€ POJib B MO3HABATEIIBHONW M MPAKTUYECKON JEATEIBbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCHIUTAHUIO YBXKEHHS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPHUH U



MPAKTUYECKUX MNPUIOKEHUA XUMHH, MOMOTAIOT BBIMYCKHUKY OpPHUEHTHUPOBATHCA B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpo0ieMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIMBATh MH(POPMAIIMIO U TPUMEHSTH €€ NIl TIOTOJHEHUSI 3HAHUM,
pEILIECHUS] UHTEJUICKTYAJIbHBIX U 3KCIIEPUMEHTAIbHBIX MCCIEI0BATEIbCKUX 3a1ad. B
LEJIOM COJIepKaHUE YYeOHOro mnpeaMeTa «XUMHUS» JAHHOTO YPOBHS HW3Y4YEHUS
OPUEHTHPOBAHO Ha (OPMHUPOBAHHE Y OOYYAIOIIMXCS MHPOBO33PEHUECKONH OCHOBBI
U TIOHUMaHUs (QMIOCOPCKUX WIeH, TaKuX KaK: MaTepuaibHOE EIUHCTBO
HEOPTaHUYECKOTO UM OPraHMYEeCKOro MHUpa, 0O0YCJIOBJIEHHOCTb CBOWMCTB BEIIECTB HMX
COCTaBOM U CTPOEHUEM, MMO3HABAEMOCTh MPHUPOIHBIX SIBJICHUN MyTEM SKCIEPUMEHTA
U pelieHUs TMPOTHBOPECYUH MEXKIy HOBBIMH (aKTaMH H  TEOPETUUCCKUMU
IPEINOChUIKAMHU, OCO3HAHHE POJIM XUMHUU B PEIICHUH SKOJIOTMYECKUX Mpodiem, a
TaK)Ke NpoOsieM COEpeKEeHUs IHEPTreTUYECKUX PECYPCOB, ChIPbs, CO3JAaHHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmaHe pemeHus 3agay  BOCIUTAHMS, Pa3BUTUS U COLUAIM3ALUU
OoOy4Yarommxcsi MNPUHATBIE TPOrpaMMONM MO XHUMHHM TOAXOABI K ONPEACICHUIO
COJep)KaHUsI W  TIOCTPOEHHS NpeaMeTa MpeAyCMaTpuBalOT  (GOPMHPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JNEHCTBUN, UMEIONIMX 0a30BOE 3HAUCHUE JJIA PA3THMUHBIX
BUJIOB JICATEILHOCTH: pEIICHUs TMpoOsieM, TMOUCKa, aHaiM3a U 00padoTKU
uHopMaIuu, HEOOXOJAMMBIX JUIsi MPUOOPETEHUS OMNbITa MPAKTUYECKOH U
MCCIIE0BATENbCKOM NEATEIbHOCTH, 3aHUMAIOIIEN BaKHOE MECTO B IIO3HAHUN XUMHH.

B npaktuke mnpenomaBaHusi XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHus, MIPU ONpEaSICHUN
COAEPKATEIIbHOW XapaKTEPUCTUKUA LEJIed M3YyYEeHUs MNpeAMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJULIMOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKOM HAyKH KakK OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOM
NEATEIIbBHOCTH YEJIOBEKAa M KAK OJHOTO W3 KOMIIOHEHTOB MHMPOBOU KyJNbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NOAXOJA K ONPEACICHUIO LEIEeW H3ydeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO [aHHOW TOYKE 3pCHMSI TJIABHBIMU LIEJISIMA M3YYEHHS TpPEIMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisttOTCSA:

e (QopMuUpOBaHHE CHUCTEMbl  XHMHYECKHX  3HAHUW  KaK  BaKHEHIen
COCTAaBJISIIOIIECH €CTECTBEHHO-HAYyYHOUM KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JIeKaAT KIIIOUeBbIE TOHATHSA, (YyHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHME $3bIKa HAyKH, YCBOCHME M MOHMMAHWE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOIO XapaKkTepa, 03HAKOMIIEHHUE C UCTOpUEn HX
pa3BUTHUA U CTAHOBJICHUS,

e (opmMupoBaHME U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEI[ECTB U XMMHUYECKUX PEAKIINI, HEOOXOANMBIX JIJI IPUOOPETCHUST YMEHHMA
OPUEHTHUPOBATHCS B MUPE BELIECTB U XUMHUUYECKHUX SIBICHUNA, UMEIOIIUX MECTO
B [IPUPOJE, B IPAKTUYECKON U NOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JESTENBHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U
OOBSCHEHHEM  XMMHUYECKOTO  SKCIEPUMEHTa, COOJIIOJICHHEM  MPaBUII
0e301acHOro 0OpaIeHust ¢ BEUIECTBaMH.



Hapsiny ¢ »TuM, coaepskaTenbHas XapakTEepUCTUKA IeNiel W 3a/1ad U3y4eHHUs
npeaMeTa B MporpamMme 1Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C
HOBBIMU TIPUOPUTETAMH B CUCTEME cpenHero obmiero odbpa3zoBaHusi. CeroaHs B
NpenoIlaBaHN XUMHUH B OOJbIIEH CTeNeHU OTAAETCs MPEearoYTeHUE MPaKTHYECKON
KOMITOHEHTE COJIEpKaHHUs 00y4eHUs, OpUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
0011eo0pa3oBaTebHOM  OpraHM3alliy, BIAJACIOLIEr0 He HaOopoM 3HaHuUM, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMHU U YMEHHSIMH aKTHBHOTO
NOJMY4YeHHUs 3HAHUM W TPUMEHEHUS HX B pealbHOW JKU3HM IS peIICHUs
NPaKTUYECKUX 3a/1a4.

B cBs3M ¢ 3TUM IIpH U3YYEHHUH TIpeaMeTa « XUMHUS» JTOMUHHUPYIOIIEEe 3HaUYCHUE
nproOpeTaroT TaKKue LEeNU U 3a/1a4l, KakK:

amanranusi OOyJaromMXCsl K YCJIOBHSIM JMHAMUYHO Pa3BHBAIOIIETOCS MUDPA,
GbopMUpOBaHHE  HHTEJUIEKTyaJIbHO  pPa3BUTOW  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAaMOTHBIX
peleHnit B KOHKPETHBIX JKU3HEHHBIX CUTYallUsSX, CBSA3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

¢opMupoBaHue 'y  OOydalOIIMXCSl  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIMIMX YHHUBEpPCAIbHOE 3HAYCHHE [UIS Ppa3JIMUYHbIX BHJIOB
NESTEIIbHOCTH: pelIeHUus MpoOseM, MOUCKa, aHajln3a U 00pabOTKM HH(pOpMaIuH,
HEOOXOUMBIX JIJIsl MPUOOPETEHHSI OMBbITA ACITEILHOCTH, KOTOPask 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XHWMHHU, a TaKXkKe IS OIEHKH C TO3ULIUNA DKOJOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKHUX MPOIIECCOB Ha OPraHU3M
4eJI0BEKA U IPUPOAHYIO Cpeay;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HHTEJUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN O0yYaronIuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAaHUSA TIO0 XMUMHUU B COOTBETCTBHM C YKU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BATh
COBpeMEHHbIe MH(POPMAIMOHHbIE TEXHOJOTMM JUIsl MOMCKAa M aHajiu3a y4deOHOHl u
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHNE W Pa3BUTUE Y OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBILUIEHUS], HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE 0COOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHMU M TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy  oOydaromuxcs  yOeKIAEHHOCTH B  T'YMaHHUCTHYECKOU
HANPaBIEHHOCTH XHMMHH, €€ BaXXHOH pOJIM B PEIIEHUH TJIO0ANBHBIX MpoOsieM
PaIMOHAIFHOTO TPUPOONOIB30BAHMS, TMOMOJHEHUS YHEPTETHUECKUX PECYPCOB H
COXPaHEHHUS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpeXHOro
OTHOIIIEHUSI K TMPHUPOAE U CBOEMY 3/I0pPOBbIO, a TakXe NPUOOPETEHMsI OIbITa
UCTOJIb30BAHUSl TIOYYEHHBIX 3HAHUW JUIsl TPHHATUS TPAMOTHBIX pELICHUH B
CUTYallUsX, CBA3AHHBIX C XUMHUUYECKUMHU SIBJICHHUSIMH.

B yuebHOM miaHe cpegHero oouiero oopa3zoBaHus MpeaMeT « XUMUsD» 6a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00nactu « EcTecTBEeHHO-HAyUHBIE IPEAMETHI.



OO1ee yuCiIO 4acoB, OTBEACHHBIX IS M3YYCHHUS XMUMHH, Ha 0a30BOM YpOBHE
cpenHero obmero odpa3zoBanus, coctabiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 gac B Heneio).

COJEP)KXAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHM4ecKOl XWMHH: €€ BO3HHKHOBEHHWE, Pa3BUTHUE U 3HAUCHHE B
MOJIy4YEHUM HOBBIX BELIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYEeCKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHbIE nonoxeHus. CTpyKTypHbIe (HOpMYIIbI
OpraHU4ecKuX BewecTB. ['omomorus, nzomeprsa. XUMUYECKasl CBS3b B OPraHUYECKHUX
COEIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenne o kiaccuuKauMy OpraHMYEcKUX BemecTB. HomeHkiartypa
OpraHMYEeCKUX COEIMHEHHMH (cHUCTeMaTHdecKas) W TPUBHAJIBHBIE Ha3BaHUSA
BKHEUIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOABl H3yY€HHs BEUIECTB W HX IPEBpALICHUIL:
O3HAKOMJIEHUE C 00pa3laMu OpraHMYEeCKUX BEIIECTB M MaTepuajlaMd Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJCHHE W OINHUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAUIEHUI0 OPraHMYECKUX BEUIECTB MPH
HarpeBaHuu (MJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHbBl: COCTaB M CTPOEHUE, TOMOJIOTHYECKMH psa. Meran u 3TaH —
NpOCTEUIINE MPEJCTABUTENN AJIKAHOB: (PU3MYECKHWEe U XUMHUYECKHE CBOMCTBa
(peakuuMy 3aMeUIEHMs] U TOPEHMs), HaXOXKJIEHHWE B TNPUPOJE, IOJyYeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHHA PsiA. DTHUIEH W IPONHIIEH —
NPOCTEUIINE MPEICTABUTENN AJIKEHOB: (PU3MYECKHUEe W XUMHUYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUAPATALMH, OKHUCJICHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytanueH-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuus mnonumepuszanuu). [lomydeHue CHHTETHYECKOTrO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUHN psAll. AIIETHIIEH —
OpOCTEHIIMKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA (peakUuMy THAPUPOBAHMS, TajJOr€HUPOBAaHWSA, TI'MApATaLUH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (U3MUECKHE M XHUMUYECKHE CBOMICTBa
(peakuu TaJOT€HUPOBAHUS W HUTPOBAHMS), MOJYyYEHUE U MPUMEHEHUe. 107yon:
cocmas, cmpoenue, QuauyecKue U XuMuieckue ceoUcmsea (peaKyuu 2au02eHuposanusl
U HUMPOGAHUs), NoayuyeHue u npumeHenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas
CBSI3b MEXAY YIJI€BOAOPOJAAMH, IPUHAJICKALUMU K PA3JINYHBIM KJIACCAM.



[IpuponHble HMCTOYHMKH YIVIEBOAOPOAOB. IlpupomHblii Ta3 H MOIyTHBIE
HepTsaubie ra3pl. Hedts u e€ mpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH:
MEpPEeroHKa, KPEeKUHI (TepMHYECKUH, KaTaduTU4yeckuil), nuponus. I[IpoayKTsl
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBINLICHHOCTH U B ObITy. KaMeHHBIN
yToJb U POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAJIbHBIE METOAbl H3y4Y€HHs BEUIECTB W HX IPEBpaIICHUIL:
O3HAKOMJIEHUE C 00pa3IamMH MIaCTMACC, Kay4yyKOB M pe3uHbl, Koyuiekiuu «Hedto» u
«YTOoap», MOAECIMPOBAHUE MOJEKYJ YTIEBOJOPOJOB M TaJION€HONPOU3BOJIHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOJyUYEHUE STUIICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1Mo ypaBHEHHIO XWMMHUYECKOM peakiuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM NPOAYKTa PEaKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeUHEHUS

[IpenenbHble  OAHOATOMHBIE CHOUPTHL. MeTaHON M 3ITaHOJ: CTPOCHHE,
¢u3MUecKue W XUMHUYECKHE CBOWCTBA (pE€aKUMU C aKTHUBHBIMH METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHUE), MpUMEHEHHe. BomopoaHble CBSI3U  MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaromMHble COUPTHI. DTUICHTIUKOIb U TJIMLEPHUH: CTPOEHUE, PU3NUYECKUE
M XUMHYECKHME CBOMCTBA (B3aMMOACHCTBHE CO IIEJIOYHBIMH  METajljIaMH,
KAueCTBEHHAs] pEeaKlUsi Ha MHOroaTOMHbIE CHUPTHI). JlelicTBME Ha OpraHu3Mm
yesioBeKa. [[puMeHeHne riuieprHa U STUICHTITUKOJIS.

®deHos:  CTPOCHHME MOJEKYNbl, (U3UYECKHE W XUMUYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U kemousl. QopManbIETl, aleTalbACTU: CTPOECHUE, (PU3NUYECKUe
U XMMHYECKHE CBOWCTBA (PEaKUMU OKHUCICHHS U BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peaxium), NoJiyueHue U NpuMeHEeHHe.

OnHOOCHOBHBIE TIpeeIbHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOEHUE, (PM3HUECKHUE U XMMHUYECKHME CBOMCTBa (CBOWCTBa, OOIIHME IS
KJIacca KUCIIOT, peakius dTepruduKaium), norydeHue u npuMmeHenue. CTeapuHoBas U
OJIEMHOBAsI KUCJIOThI KaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3GUpPHl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX
s¢upoB. Kupwl. 'maponus xupos. IIpumenenue >xupoB. buosoruueckas poiib
YKUPOB.

VYrneBoabl: cocTaB, Kinaccuukaiys yriaeBoaoB (MOHO-, IU- U MOJHUCAXapUIbl).
['moko3a — mpocTedmmii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJIbI,
busnyecKkue U XUMHYECKHe CBOMCTBA (B3ammojeicTBue ¢ ruapokcumom memu(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcujaa cepedpa(l), BocctaHoBiIeHUe, OpOKEHHE
[JIIOKO3bl), HAXOXKJIEHHE B TMPUpPOJE, MPUMEHEHUE, OHOJOTUYEeCKasl PpOJb.
dorocunTe3. PpyKTO3a KAaK N30MEP TIIFOKO3BI.




Kpaxman u nemnono3a Kak OpUpoAHble noiaumepbl. CTpoeHue Kpaxmala U
HeuroNIo3bl.  PU3MUecKMe W XMMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIn3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YyYEHHs] BEIIECTB M MX MPEBpaICHUN:
MpoOBe/eHHE, HAOJIOJIEHHE W OIKCAHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIOUPTOB, KAUYECTBEHHBIC PEAKUWU OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE 3TaHOJIa
okcumoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcugom meau(ll)), ampnerunoB (OKUCIECHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpokcumom wmemau(ll), B3amMojelcTBue Kpaxmajga C HOJOM),
IIPOBE/ICHHUE MMPAKTUYECKOK PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuérnsle 3anaun.

Bbluncienuss MO ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA MM NPOAYKTa PEAaKLUU [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYEeCKUEe CoelMHEHUd. PU3nYecKue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha NpuMepe IMIMHA). buonormueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTuasl.

benku Kak NOpUPOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuuHas,
BTOPUYHAs M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAJIBHBIE METOABl H3yYEHHs BEUIECTB W HX IPEBpALICHUIL:
HaOJIIOJIEHUE M ONHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalusi OCJIKOB NpHU
HarpeBaHUM, LIBETHbIE PEAKIIUK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUH —
MOJIMMEPHU3ALs U MOJTUKOHEHCAIUS.

DKCNEepUMEHTANbHBIE METOJbl HM3YyYEHHs] BEIIECTB M MX MPEBpPaALCHUN:
O3HaKOMJIEHHE C OOpa3lamMu MPHUPOAHBIX M HMCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peannsanust MexXnpeaMEeTHBIX CBA3EH MPU U3yYEHUU OPraHUYeCcKoi Xxumuu B 10
KJIaCCE OCYIIECTBIISIETCS Yepe3 HMCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TIOHSATUHU, SBISIFONTUXCSI CUCTEMHBIMHU JJISl OT/ACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 I[UKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE TMOHSTHUS: SIBJICHUE, HAy4YHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHs, aHalM3, CHHTE3, Kiaccu(uUKaius, NEPUOJUYHOCTb, HAONIIOACHUE,
U3MEpEeHUe, HIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: Mmarepus, DSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYJa,
HHEPreTHYECKUN YPOBEHbB, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
bu3nyecKue BeIMUYUHbBI U €MHUIIBI UX U3MEPEHUSI.



buonorus: xnerka, opramsMm, Ouocdepa, OOMEH BEImIECTB B OpraHU3Me,
dboTocuHTE3, OWOJOTUYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTICBOABI, JKUPBI,
(bhepMeHTHI).

['eorpadus: MUHEpasIbl, TOPHBIC TIOPOJIBI, IMOJIE3HBIE HCKOMaeMble, TOILTUBO,
PECYPCHI.

TexXHONMOTHS: MUIIEBBIC MTPOTYKTHI, OCHOBBI PAITMOHAILEHOTO TTUTAHUS, MOIOIINE
CpeICTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHE TIpemaparbl, MaTepHallbl U3
UCKYCCTBCHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHUH 351eMeHT. ATOM. Sipo atoma, U30TOIbI. DJIEKTPOHHAsST 000JI0UKa.
DHEepreTUYeCKre YPOBHHU, MOAYPOBHH. ATOMHBIC OpOWTaid, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachpeieJICHUsT AJIEKTPOHOB IO OpOUTAIsIM B aroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DINEKTPOHHAS KOHPUTYpALIUST AaTOMOB.

[lepnonnueckuit 3akoH U [lepronnueckas cucTeMa XMMUYECKUX JIEMEHTOB /JI.
N. MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHAa U Ileproanveckoil CHCTEMBI
xumuyeckux snemeHtoB JI. M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHMS CBOWCTB XUMHUYECKUX DJJIIEMEHTOB U
00pazyeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB 0 IPYIINaM U MepuojiaM. JHAYCHHUE
MEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBs3b. BuIbl XUMHYECKOM CBA3U
(koBaJIeHTHasi HEMOJsIpHAash W TOJISIpHAsl, WOHHAs, MeTaJUTM4ecKas). MeXaHU3Mbl
oOpa3oBaHUsS KOBAJIGCHTHOM XUMHYECKOW CBsi3M (OOMEHHBIH ¥ JJOHOPHO-
aKkuentopHsiil). BomopogHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

[TonsiTue 0 HAUCHEpPCHBIX cUCTEMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['€HeTndeckass CBA3b HEOPraHMYECKHX BEIIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus.  Knaccudukamuss ~— XMMHYECKMX — peakuuii B
HEOPTaHUYECKOM U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUsI MACChl BELIECTB, 3aKOH
COXPAHEHHUS U MPEBPALIECHUS IHEPTUU ITPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMbIe
peakuuu. XUMHUYECKOE paBHOBecue. @DakTOpbl, BIHSIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.



OnekTponautuueckas auccouuanusi. CuibHble U ciadble 3neKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YyYEHHUS BEUIECTB M HUX MPEBPAICHUN:
neMoHcTpauus tabmun «llepuogndeckas cucrema XxuMuyeckux anemeHTtos Jl. WM.
MeHnneneeBay, H3y4eHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAONIOJEHUE W
OMMCAHUE JIEMOHCTPAIIMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCU]IA
BOJIOPOJIa B MPUCYTCTBUM KaTaln3aTOpPa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbIO YHUBEPCAIIBHOTO HHAMKATOpA, PEaKIMM MOHHOIO OOMEHa), MPOBEICHUE
paKTHUECKON paboThl «BiusHUe pa3inyHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

PacuétHble 3anaumn.

Pacuétel 1O ypaBHEHUSM XUMHUYECKUX pEaKIuid, B TOM  4YHCIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM IOHITUS «MaccoBas J0JIA
BEIIECTBAY.

Heoprannyeckasi xummus

Hewmeramel. [lonoxxenue HemeramuioB B llepuoanueckon cucreMe XUuMUYECKUX
anemenToB J[. M. MennaeneeBa u OCOOCHHOCTH CTpoeHUs aromMoB. Dusznmyeckue
CBOICTBa HEMETANIOB. AJUIOTPONUsS HEMETaUIoB (Ha MpUMEpe KUCIOpOAa, CEpHI,
dbocdopa u yranepona).

XUMUYECKHE CBOWCTBA BaKHEWIIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
dbocdopa, yriepoaa U KpEMHHs) U UX COCIUHEHUHN (OKCHJIOB, KHUCIIOPOICOASP KAIITIX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. [lonoxenne meramnoB B Ileprognueckoil cucTeMe XHUMHUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX O00JI0YEK
aToMoB MeTauioB. OOmme Qusnyeckue cpoiicTBa MetamioB. CrjlaBbl METaJJIOB.
DNEKTPOXUMUYECKUIN PSiJT HAMTPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEHIIWX METAIOB (HATpUM, Kaluid, KaJbLIHM,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCIUHEHUH.

O6mue crocoObl moydeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsI BEIIECTB M WX [MPEBPAILCHHI:
M3yYEHHE KOJUIEKIIMU «MeTaulbl U CIUIaBb», 00pPa3lloB HEMETAIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/1a4, HaOJIOJeHue | OMHCAaHUE JEMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIIPOKCHIA ATIOMHHHS C PacTBOPAMH
KHUCJIOT U LIEJI0Yei, KAUECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIIIOB).

Pacuérurle 3amaqn.

Pacuétel Macchl BeliecTBa WM 00bEMa ra3oB IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B pPEAKIMU BEIIECTB,
pacd€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MIPOTYKTOB PEAKIINH, €CJIA OJTHO U3
BEIIECTB UMEET NPUMECH.

XuMHA U KU3Hb



Ponp xumMum B oOecreueHWH HKOJOTHYECKOW, YHEPTeTUYECKOW W THIIEBOU
0e30MacHOCTH, pPA3BUTUM MeOUUUHBL. [loHATME O HAy4yHBIX METOAAX NO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOIMIUX HAYYHBIX MPUHILUIAX MPOMBIIUIEHHOTO MOTYYEHUs
BAKHEHMIIINX BELIECTB.

YemoBeK B MHpE BEUIECTB W MATEpPUATOB: BaXXHEHIINE CTPOUTEIbHBIC
MaTepHuabl, KOHCTPYKIIMOHHbIE MaTEPHAJIbI, KPACKHU, CTEKJIO, KEpaMHUKa, MaTepUaJIb
JUTS DJIEKTPOHUKH, HAHOMAaTEpHUAJIbl, OPraHUYECKHEe U MUHEpaJIbHbIE YA0OpEHUSI.

Xumuss M 3J0pOBbE YEIIOBEKA: MpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBwiia 0€30MaCHOTO MCIOJIB30BaHUS MPEMapaToB OBITOBOW XWMHH B
MTOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHbIX CBA3EH MPU U3YUEHUH OOIIEeH U HEOPraHUYEeCKOU
xuMHHU B 11 Kiacce ocyliecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK 00X €CTECTBEHHO-
HAay4YHBIX TOHSATHUM, TaK U TOHSATUN, SIBISIONIMXCS CUCTEMHBIMHU MJIS OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HAy4yHbIM (akT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCU(pUKalusi, NEPUOJAUYHOCTb, HAOJIOJECHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®duzuka: Marepus, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAaJIUOAKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUd YpOBEHb, BEILECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U EAMHMIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus:  knerka, oOpraHusM, DJKocucTtema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MHuHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKONAEMbIE, TOIUIUBO,
pecypchl.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTh, METAJLTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTepHUANIOB, CEJIbCKOXO3AMCTBEHHOE MPOM3BOACTBO, IMHUIIEBas
POMBIIIIEHHOCTD, dbapmaneBTUyYeCKass ~ MPOMBIILIEHHOCTD, IPOU3BOJICTBO
KOCMETUYECKHX IpEenapaTroB, MPOU3BOJICTBO KOHCTPYKLUMOHHBIX MaTE€pHUalOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
OOyJaroMIMMHUCS TPOrpaMM  CpedHero oO0miero oOpa3oBaHus  (JIMYHOCTHBIM,
METalpeMETHBIM U NpeAMETHbIM). HaydHOo-mMeToauueckoil OCHOBOM Ui
pa3pabOTKU IUJIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS IPOTPAMM CPEAHETO OOIIETro
oOpa3oBaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO.



B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM TMOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeaMeTa «XUMHUS» Ha YpPOBHE CPEAHErO
oO1ero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON TpaxxAaHCKOH UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUCHHUIO;

[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOECKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4YalOIIMXCSd PYKOBOJCTBOBAaThCSA B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU yCTAHOBKaMH, NPUCYIIUMH IIEJIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS HKOJOTUYECKON KYJIbTYpbl U CIHOCOOHOCTU CTaBUTH
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeAMeTa «XHMHS» JIOCTUTAIOTCS B
€UHCTBE Yy4YeOHOW ¢ BOCIUTATEIBHOM JEATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIUOKYIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMU U
ujieaiaMi pOCCUNCKOTO IPakKIaHCKOr0 O0IIECTBa, MPUHATHIMU B 00IIECTBE HOPMaMHU
W TpaBUJiaMUd  TOBEJICHUS, CIOCOOCTBYIOIIMMHU  IpoOIleccaM  CaMOIIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIIUXCA.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS MOpeaMeTa «XUMHS»  OTpakaroT
c(hOpPMUPOBAHHOCTh OMbBITA TIO3HABATEILHOW M TPAKTUUECKON JEATEIIbHOCTH
OOy4YaronMXCcs MO0 pealn3aliid NPUHITHIX B OOIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUSI OOYYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLMAJbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3JAaHUU YUCOHBIX
MIPOEKTOB, PEIICHUM YUYE€OHBIX U MO3HABATEJIBHBIX 3a71a4, BBITOJIHEHUU XUMHUUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHHSs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY W HAy4YHOMY HAacCJCAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUS K TPOIECCY TBOPYECTBA B 00JIACTM TEOPUM U MPAKTUUECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO AOCTHXKEHUS HAYKH €CTh pe3yJIbTar
JUIMTENIbHBIX ~ HAOMIOJEHUM,  KPOMOTJIMBBIX  DKCIHEPUMEHTAIbHBIX  IOWCKOB,
MTOCTOSTHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U MOCIEAYIONIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUSI;

CIIOCOOHOCTH OIIEHWBATHh CUTYAIlUH, CBS3aHHBIC C XUMHUYECCKUMU SIBIICHUSMH, U
MPUHAMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEJCHHUE M TIOCTYIKHM CBOHUX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUI 3THUX
MOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl IEHHOCTEH 370poBOTO MW  Oe3omacHoro oOpa3a  KU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (pH3WdYecKoMy U
MICUXUYECKOMY 3710POBBIO;

coOoieHUs TpaBuUil 0€30macHOro oOpallleHHsi ¢ BEIIECTBAMH B  OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHMMAHUSl [IEHHOCTHM TMPaBWJI HWHJIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCIEACTBUN W HEMPUSATHUS BPEAHBIX MPUBBIYEK (yHMOTpeOJieHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEeIHCKON
NEATEeIIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATECIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 COLMAIbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pazIuyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJbHOW  TpaeKTOpPUU
oOpazoBanus, Oynymiei npodeccuu U peann3anuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB
C yu€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XWMHH, HHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

DKOJIOTHYECKH IIeJIECOOOPA3HOTO OTHOIICHUS K TMPUPOJIe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJI00ATBHOTO XapakTepa »JKOJOTUYECKUX TMPOOJIeM, BIUSHUSA
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOAUMOCTH MCIOJIb30BAHUS JOCTHXKCHUM XUMUM JIJISL PEIICHUS
BOIIPOCOB PAIMOHAIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUM, IPUHOCIIINX BPEI OKPYKAIOLIEN IPUPOIHON
cpele, yMEHHUsi IPOrHO3UPOBATh HEOJArONPHUSATHBIE 3KOJIOTMUYECKHE TMOCIEIACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALLATH UX;

HaJu4yusl Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, DKOJOTHYECKON KYJIbTYpHI,
OMbITA JEATEIIBHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMHU B MO3HABATEIHHOW, KOMMYHUKATUBHON W COIIMAIBHOW MPAKTUKE, CTIOCOOHOCTH
Y YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUN XeMOpoOuu;



7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

Cc(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON IPAKTHKY;

NOHMMAaHUS CHEUM(PUKM XUMUM KAaK HayKd, OCO3HaHMA €€ pOJu B
(OpMHUPOBAHUN PALMOHAIIBHOTO HAyYHOTO MBIIIJICHUS,, CO3JAAHUU IIEJOCTHOTO
NPEACTABICHUS. 00 OKpPYXAlOIEM MHUpPE KaK O €IMHCTBE NPHUPOJABI M 4YEJIOBEKa, B
NO3HAHUM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pelieHHH MpoljeM COXpaHEHUs
IIPUPOIAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOON 3HAUMMOCTH XHUMHHU I COBPEMEHHOW IIUBUIIM3ALIU:
B €€ I'YyMaHHCTUYECKOW HANpaBIEHHOCTH M BAXKHOW POJM B CO3JaHUHM HOBOW 0a3bl
MaTepUaIbHOU KYJIbTYpPbI, PEUICHHH TI00ATbHBIX MPOOJIEM yCTOWYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPEBOM, DHEPreTUUYECKOM, TNHUINEBOM M  3KOJOTHYECKOU
0€3011aCHOCTH, B Pa3BUTHHM MEIULIMHBI, 00ECTIEYEHUH YCIOBUM YCIEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(POPTHOM KU3ZHU KaXA0Tr0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: TOHUMAaHUS  CYIIHOCTH  METOJIOB
MO3HAHUS, HUCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIIOIb30BATh
[OJlydyaeMble 3HaHMsI JUIS aHallu3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOLIEro MUpa U
IPOUCXOAAIINX B HEM M3MEHEHUN, YMEHHS JelaTh OOOCHOBAaHHBIEC 3aKJIIOYCHUS Ha
OCHOBE HAay4HbIX ()aKTOB M MMEIOLIUXCS JaHHBIX C IIEJIbIO MOJyUYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbBHO ~HCIOJIb30BaTh XMMHWYECKUE 3HAHUS IS
peleHus npo6JieM B peabHbIX )KU3HEHHBIX CUTYalLINAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

FOTOBHOCTM M CHOCOOHOCTM K  HEOpepbIBHOMY  OOpa3oBaHHUIO U
caMo00pa30BaHMI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW IO XUMHUU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM Tpyda B pas3nyHbIX chepax mpodeccrnoHanbHOU
NEATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHHUS Y4eOHOTO MpeaMera «XHUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUISt dbopmupoBaHUs MHPOBO33PEHUS oOy4aronmxcs
MEXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAay4YHbIE MOHATHS, OTpa)aroIiue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUUPHUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHUsl, SIBICHHE,
npolecc, CUCTeMa, Hay4YHbIM (pakT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble yueOHbIE IeHCTBHs (IIO3HABAaTEIbHBIE, KOMMYHUKATHUBHBIE,
perynaTuBHbIE), obecrieynBatonye (GpopmupoBaHue (QPyHKIHOHATHHON T'PAMOTHOCTH
Y COLMAIbHON KOMIIETEHLIUN 00y4aroluXcs;

CHOCOOHOCTh 00YYarOIIMXCsl UCIOJB30BaTh OCBOCHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS WU  yHUBEpPCAIbHbIE  ydyeOHblE  JEHCTBHUA B
ITIO3HABATEJILHON U COLMAIIBHOM MTPAKTHUKE.



MeranpenMeTHble  Pe3yabTaThbl  OTpPaXalOT OBJAJEHUE YHUBEPCAJIbHBIMU
y4eOHBIMHU TI03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ICHCTBUSIMU.

OBaanenne YHHMBEpPCAJIbHBIMHA Y4eOHbIMU MO3HABATEJILHBIMU
NeUCTBUSAMMU:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATEIFHO (POPMYJIMPOBATh U aKTyaIHM3UPOBATh MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

ONpENENATh UEAU JEATEIIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISMU;

UCIIOJB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE NPU3HAKW TMOHSITUWA M YyCTaHABIMBATh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUME MOHATHUSL NJI1 OOBACHEHUS OTJCIbHBIX (DAKTOB U
SIBIICHUM;

BBIOMPATHh OCHOBAHUSA U KPUTEPUU IS KIIACCU(DUKAIIUU BEIIECTB U XUMUYECKUX
peaKkuu;

YCTAHABJIMBATh  NPUYMHHO-CJICJACTBEHHBIC CBA3M  MEXKAY  HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B pPaccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSThL B TPOIIECCE TMO3HAHMS, HCIOJIb3yEMble B XUMHUU CHMBOJIMUECKHE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBHIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKHMA
3HaK (CUMBOJ) 2JIEMEHTa, XUMUYecKas (opMyIia, ypaBHEHUE XUMUUECKOWU PEaKINu —
NpU pEUICHUH Y4eOHBIX I[I03HABATENIbHBIX M MPAKTUUECKUX 3aJad, NPUMEHATH
Ha3BaHHbIC MOJICTbHBIC TPEJCTABIICHUS JJISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAy4YHOTO IMO3HAHUSA BEIIECTB UM XHUMHYECKUX
peaxKLuii;

dbopMyIUpOBaTh LIETU U 3a/1a4d UCCIIEAOBAHMS, UCIIOJIH30BATh MTOCTABIICHHBIC U
CaMOCTOATENHFHO C(HOPMYTUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBHI uisi (OPMHUPOBAHMUS THIOTE3bl MO TPOBEPKE MPABMWIHHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMU  CAMOCTOSITEJILHOTO  TUTAHUPOBAHUS U MPOBEACHUS
YYCHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOII0JaTh 3a XOJI0M
mpoliecca, CaMOCTOSITEPHO TPOTHO3UPOBATH €r0  pe3ynbTar, (HOpMyIHpPOBATH
00001IIeHNUsT U BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyIhTATOB HCCIIECIOBAHUA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOEIIaHHON paboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOW  HMCCIEeNOBAaTEIbCKOM UM IPOEKTHOU
NEeSATEIbHOCTH, IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEUIEHUS] NPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3JIMYHbIX METO/OB
MO3HAHUSL.

3) pabora ¢ uHpopmManmeii:



OPUEHTHPOBAThCSI B  PA3IMYHBIX HUCTOYHMKAX uHpopManuu (HAy4dHO-
HOMYJISIpHAs TUTEpaTypa XUMUUYECKOTO COJEP>KaHusl, CIIPABOYHbBIE TTOCOOUSI, PECYPCHI
WnTepHera), aHanmu3upoBaThb HMHQOpPMAIMIO  pa3jMYHBIX BHJIOB U (opM
IpEJICTaBICHNS, KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GopMyIuMpoBaTh 3alpoChl U MPUMEHATH PA3JIUYHbIE METOJbl MPHU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMOW JJisi  BBINOJHEHUS  Y4YeOHBIX  3a7ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT  HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BHIOMPATh ONTUMAJIBHYIO (pOpMY IpecTaBiIeHUs HHDOpMALTHH
(cxeMbl, TpauKH, AUarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUYECKOU
uHpopMaluel: NPUMEHATh MEXNpeaMeTHble ((pusnueckne M MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (OpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIONB30BaTh M MPEoOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYKJA€MOW TE€MbI B XOJ€ AUaliora W/WiH
JUCKYCCHUH, BbICKa3bIBaTh UJIEH, POPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUSI TIPEATIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TIpe3eHTAIMeld pe3yJbTaTOB IMO3HABATEIBHON [1E€ATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUU
XUMHUYECKOTO 3KCIEpUMEHTa, MPaKTHYECKOH paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alii yueOHOro MpoeKTa U GopMyIupOBATh BHIBOJBI 110
pe3yiapTaTaM MPOBENEHHBIX HCCIENOBAaHUN MyTEM COTJIACOBAaHWS TO3HIMIA B XOJE
o0CyXeHusI 1 OOMEHA MHEHUSMHU.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYUIIECTBJIATH CBOIO I103HABATEIbHYIO
JeSTEIbHOCTh, Ompenensisi e€ I[end W 3aJadd, KOHTPOJIMPOBaTh M 1O MeEpe
HEOOXOJMMOCTH  KOPPEKTUPOBATH MpEAJIaraeMblii  aNropuT™M JACUCTBUH  mpu
BBIMIOJTHEHUH Y4e€OHBIX M  MCCIEAOBAaTENbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CMOCOO WX peleHUus ¢ YYETOM TOJYyYeHHUS HOBBIX 3HAHUHM O
BEIIECTBaX U XUMUYECKUX PEAKIUsX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHsD> OTPaKakOT:
C()OPMUPOBAHHOCTb  MPEACTABIECHUN O  XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B ITIO3HAHUU SIBJICHUM IPUPOLBI,
B (OpPMUPOBAHMU MBIIUICHUS W KYJIbTypbl JUYHOCTH, €€ (YHKIMOHAIHHOU



IrPaMOTHOCTH, HEOOXOIUMOM AJis peUIeHHs MPaKTUYECKUX 3a7ad M SKOJIOTHYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHOMN CPELIE;

BJIAQJICHNE  CHUCTEMOM  XMMHUYECKUMX  3HAHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIIUe MOHATUS (XUMUYECKUI 2JIEMEHT, aTOM, JIEKTPOHHAsE 000JI04YKa
aToMa, MOJIEKYyJa, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, XHMHYECKasl CBS3b,
CTpyKkTypHasi ¢opmyna (pa3BEpHyTass M COKpali€HHas), MOJb, MOJIApHAs Macca,
MOJIIDHBIA  O00BEM, YTJIEPOAHBIN CKeneT, (yHKUMOHAbHAs TPYIa, paguKa,
U30MEPHUS, U30MEPBI, TOMOJIOTUYECKUH PsiZl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOI U
a3oTcoZepXkalllie COCAMHEHUs, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbl (TEOpUs CTPOEHUS
opraHudeckux BemecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHMS,
JeKallue B OCHOBE IIOHMMAHUsI IPUYNHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOTHUYECKUE CBEIEHUS O CBOMCTBAX, COCTaBe, IOJyYEHUH M 0OE€30MaCHOM
UCIIOJIb30BAaHUM BAXXHEHIIMX OPraHWYECKUX BEUIECTB B OBITY M MNPAKTHUYECKOU
NEeSATEIbHOCTH YEI0BEKa,;

C()OPMUPOBAHHOCTb YMEHHUI BBIABIATh XapaKTEpHbIE TPU3HAKU TOHATHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOILIME ITOHATUS IPH
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTaHUYECKUX COEIMHECHMI;

c(OPMHPOBAHHOCTh YMEHHI MCIOJb30BATh XHWMHUYECKYIO CHMBOJIUKY JUJIS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) (popmy
OpPraHUYECKUX BEIECTB U YPAaBHEHUN XUMUYECKUX PEAKLIMM, U3rOTABINBATh MOAEIIN
MOJIEKYJ] OpPraHMYEeCKHMX BEUIECTB Ui WUIIOCTPAlMM HX XHMHYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHAMJIECKHOCTh HN3YUEHHBIX
OpraHMYEeCKUX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OMNPEAeIEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (YIJIeBOAOPOIbl, KHUCIOPOA U  a30TcoeprKalliue
COCJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JaBaTb UM Ha3BaHUS IO
cuctematuyeckoil Homenknatype (IUPAC), a Takke NpUBOAUTH TpUBUAILHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHMYECKUX BEIIECTB (PTUJICH, NPONWUJIEH, AaleTUIIEH,
ATUJICHTJIMKONb, TJIMLEPUH, (eHon, Gopmanpaeruy, aueraibIeruja, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHACJIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIFOKO34,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHIH);

cOPMHPOBAHHOCTh, YMEHHSI OIpPEAENATh BHJBI XHMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI TNPUMEHSATh TMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytiepoBa ansi oObsiCHEHUS] 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOECHMUSI; 3aKOH COXPAHEHUS MACChI BEILIECTB;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3HUECKUE
U XUMUYECKHE CBONCTBA THUIHWYHBIX MPEACTABUTEIECH pa3jIMUHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, STHJIEH, MPOIMWJIEH, alleTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH30J1, METaHOJ, 3TaHOJ, dTUJICHTIUKOJb, TIUIEPUH, (HEHOT,
alleTanpJerul, MypaBblHAsl U YKCYCHasl KHCIJIOTBI, TJIIOKO3a, Kpaxmal, LEJUIHII03a,



AMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh T€HETHYECKYIO CBS3b MEXIYy HUMHU
YPaBHEHUSIMU  COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUi C HUCHOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HMCTOYHUKU YTIEBOJAOPOJIHOTO
ChIpbs (He(Th, IPUPOIHBIN a3, YIoJib), CIIOCOOBI UX MEPEpPabOTKH U MPAKTUUECKOE
IPUMEHEHHE TPOAYKTOB IIepepaboTKu;

chOPMHPOBAHHOCTh YMEHHH TPOBOAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaKIMK M0 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUN BJIQJCTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/aX
HAay4YHOTO MTO3HAHUS, UCTIOJIB3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U XUMUUYECKUX
sBJIeHUN (HaOJ0/IeHHe, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE), UCIOIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHSTHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOAATh MpaBUJia IMOJH30BAHUS XWMHYECKOMN
nocy/0oil W nabopaTOpHBIM O00OpY/IOBaHHEM, a TaKXKe IMpaBuUjiia OOpalleHus C
BEII[ECTBAMU B COOTBETCTBHUU C HWHCTPYKIUSIMU TIO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh U  BBINOJIHATH XUMHUYECKUH
HKCIIEPUMEHT (TPEBPAILLEHUS OPraHUYECKUX BEUIECTB MPHU HAarpeBaHUU, MOJy4YEHUE
ATUJIEHA U U3YYECHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHMYECKUX BEIIECTB,
JeHaTypanus OCeJIKOB IIPU HArPEeBaHUH, IBETHHIE PEAKIIMKU OCIIKOB) B COOTBETCTBUH C
npaBUIaMHi TEXHUKU 0€30MacHOCTH MPU OOpAIeHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pyZOBaHUEM, MPEJICTABIATh PE3YIbTaThl XUMUYECKOIO SKCIIEPUMEHTa B QopMme
3alUCH YPAaBHEHUN COOTBETCTBYIOUIMX peakiuid U (HOpMyIHpoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh yYMEHUN KPUTHYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmanuu, MaTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHHUM co0Iro1aTh npaBuia 9KOJIOTUYECKHU
1eJIeCO00Pa3HOTO TMOBEJACHUsI B OBITY W TPYAOBOM JAEATENBHOCTH B LEJAX
COXpPaHEHHUsI CBOETO 3J0pPOBbS M OKPYKAKOUIEH NPUPOIHON Cpeapl, OCO3HABATh
OTMAaCHOCTh BO3JICUCTBUS Ha >KWBBIC OPTraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BeIECTB, MOHUMasi cMmbica mnokazatens [[JIK, moscHsaTh Ha mnpumepax crocoObl
YMEHBIIICHUS U IPEAOTBPAICHUSI UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

Ui O0yYaromMxcsi C OTPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0POBbS: YMEHHE
NPUMEHATh 3HaHUST 00 OCHOBHBIX JIOCTYNHBIX METOAAaX IIO3HAHMS BEUIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CHENbIX M CIa0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bBpaiins mis 3anmmcu XUMHYECKUX

bopmy.



11 KJIACC

[IpenmeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Ias u HeOpraHUIeCKask XUMHUSH)
OTpakaroT:

chOPMUPOBAHHOCTh  NPEACTABICHHM: O  XMMHYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIX XMMHUHU B MMO3HAHUU SBJICHUW MPUPOJIbI,
B (OpMUPOBAHWHM MBINUICHUS ¥ KYyJbTYpbl JHYHOCTH, €€ (QYHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAUMOU IJisi pEelIeHUs MPAKTUYECKUX 3a/lad U IKOJIOTUYECKH
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeIe;

BJIaJICHUEC CUCTEMOM XUMHYCCKUX 3HAHUMH, KoTOopas BKJIIOYAET:
OCHOBOITOJIAraloIye MOHATHS (XMMHYECKHH 3JIEMEHT, aToMm, Hu3oTom, S-, pP-, d-
AJICKTPOHHBIE OpOWTAIIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCICHHS, XUMHUYECKas CBA3b
(KoBaJICHTHas, HOHHAsI, METAJJTMYECKas, BOJIOPOJIHAS), KpUCTAJUIMYECKas peniéTka,
TUNBl ~ XMMHYECKUX  PEAKLMM, pacTBOp,  DJEKTPOJUTHI,  HEIJICKTPOJUTHI,
ANEKTPOJUTUYECKAsT  JUCCOLUMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUUYECKON peaklUu, XHMHYECKOE pPaBHOBECHE); TECOPUM U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKOU AUCCOIMALMU, Iepruoandeckuil 3akoH [l. 1. MenneneeBa, 3akoH
COXPaHEHHUsSI MACChl BEIIECTB, 3aKOH COXPAaHCHUS W IMPEBPAILCHUS DHEPTUU IPH
XUMHUYECKUX  PEAKIUIX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHNU  SI3bIK  XHUMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIME B OCHOBE TNOHUMAHUA NPUYMHHOCTH U
CUCTEMHOCTH XHUMMUYECKUX SBJICHUM, (PaKTOIOrHUEeCKHuEe CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M OC301aCHOM HCIIOIb30BAaHUU BaXKHEUIIUX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYCCKOU JICITCIIPHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTh XapaKTepHbIC MPU3HAKU TOHSATHUH,
YCTAHABIIMBATh MX B3aMMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOIIUE IOHSTHUS IPHU
ONMCAHUY HEOPTaHUYECKUX BEIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMCHHH HCIIOJIB30BaTh XHUMHUUYECKYI0 CHMBOJMKY JUIS
coctaBieHuss  GOpMyd  BEMIECTB W YPaBHEHUNW  XUMUYECKHX  PEaKIIHi,
cuctematudeckyto HoMmeHnkinarypy (IUPAC) u TpuBManbHble HAa3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BellecTB (yrapHbld Ta3, YIJIEKUCHBIA Ta3, aMMHaK, TaméHas
U3BECTb, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OMNPENENATh BAJICHTHOCTh M CTEMEHb OKUCICHUS
XAMHUYECKUX HJIEMEHTOB B COEAWHEHUSAX PA3JIMYHOTO COCTaBa, BHJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJIMYecKasi, BOJAOPOJHAsI) B COCTUHCHMSX, THII
KPUCTALTMYECKON PEMIETKH KOHKPETHOTO BeIIeCTBA (aTOMHAs, MOJICKYJIsIpHas,
HMOHHAas, MEeTaJInuecKas), XapakTep Cpelibl B BOJHBIX PacTBOpaxX HEOPraHUYECKUX
COCIUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMUBAThH MPUHAJJICKHOCTH HEOPTAHMYECKUX
BEILIECTB 0 UX COCTAaBY K OMNpEAeNEHHOMY KJacCy/TpyIme COeIUHEHUH (IPOCThIe
BEIIIECTBA — METAJUIbl U HEMETaJUIbl, OKCH/IbI, OCHOBAaHMS, KUCIOThI, aM(oTepHbIe
TUJPOKCHU/IBI, COJIN);



chOpMHPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICI Iepruoandeckoro 3akona J[. 1.
MenpeneeBa U IEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AJIECKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX dJIeMEeHTOB 1—4 miepuosioB Ilepuoguueckoil CHUCTEMBI XUMHYECKHX
anmementoB [I. M. MeHzaeneeBa, HCIONB3Yys TOHSTHS «S-, P-, O-3JCKTPOHHBIC
opOuTANM», «IHEPTETUYECKHUE YPOBHM», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMUYECKHX OJJIEMEHTOB M HMX COCIMHEHUM IO TEepuojaM U Tpylnrnam
[Tepuoauueckon cucteMbl XuMHUYECKUX iieMeHTOB [l. 1. Menneneena;

chOpPMHPOBAHHOCT, ~ YMEHUW  XapakTepu3oBaTh  (OMUCHIBaTH)  oOIIHE
XAMHUYECKHE  CBOMCTBA  HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TEHETHYECKOW CBA3M MEXKAY HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN;

chOpPMHPOBAHHOCTh YMEHUS KJIACCU(UIIUPOBATH XHUMHUYECKHUE PEAKIUU IO
pPa3IMUHBIM MpHU3HAKaM (YUCIYy U COCTaBy pEarupyroliux BEIIECTB, TEILIOBOMY
addexTy peakuur, U3MEHEHHUIO CTENEHEW OKUCIICHHUS D3JIEMEHTOB, OOpaTUMOCTH
peaKIfy, Y4acTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTaBJIATh YPaBHEHHUS PEAKIMA pa3IUYHBIX
TUIIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHUS PEAKIM MOHHOTO OOMEHA, YYHUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

chOpMUPOBAHHOCTh ~YMEHUW MPOBOJAUTHL  PEAKIMU, IOJATBEPKIAIOIINE
KAQUEeCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pacClO3HABAThH
ONBITHBIM IyTEM HMOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMIl  pAaCKphIBaThb  CYIIHOCTh  OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOUN
peaKIuy OT Pa3IuYHbIX (PaKTOPOB; XapaKTep CMEIICHUS XMMUYECKOT0 PAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3nenctus (npunuun Jle Hlatense);

chOPMHPOBAHHOCTh YMEHUW  XapaKTEPH30BaTh XUMHUYECKHUE TMPOIIECCHI,
JIeXKAIME B OCHOBE IMPOMBIIUIEHHOTO MOJYY€HUsI CEPHOM KHUCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH TMPEACTABICHUN 00 OOMMX HAyYHBIX MPUHIUIAX H
HKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh yMEHUU TIPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MIOHSTHUST «MACCOBasl JIOJI BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIIICHU Ta30B MPHU
XUMUYECKAX PEaKIUIX, MacChl BEIIECTBA WM O00BEMA Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEaKIUU
BEIIIECTB, TEIUIOBOro 3(deKkTa peakliuu Ha OCHOBE 3aKOHOB COXPAHEHUsSI MAacChl
BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOJaTh TpPAaBWJIA TOJIH30BAHUS XUMHUYECKON
MOoCy/Io ¥ 7abopaTOpHBIM O00OpYyIOBaHHWEM, a TaKXe TMpaBWa OOpamIeHUs C



BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKUMSIMH IO BBIMOJTHEHHUIO J1a0OpaTOPHBIX
XUMHYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBINOJHATE XUMHUYECKUN
HKCIEPUMEHT (pa3jIoKEHHUE NEPOKCHIA BOJOpPOAAa B MPHUCYTCTBUU KaTalu3aTropa,
OIIPEEIICHUE CPENBI PACTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO MHANKATOPA,
BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW peaKlMH, peakluu
MOHHOTO OOMEHa, KauyeCTBEHHBbIC peaklMu Ha cynbdar-, KapOOHAT- U XJIOPHUI-
AHUOHBI, HA KAaTHOH aMMOHMS, DPEIICHHE OJKCIEPUMEHTAIBHBIX 337a4 [0 TeMaMm
«Metamne» u «Hemeramib) B COOTBETCTBUU C IIPABUJIAMU TEXHUKU 0€30I1aCHOCTHU
npy OOpalIeHUuH C BEUIECTBAMU M JaOOpPaTOPHBIM 00OPYIOBAaHHUEM, MPEICTABISATH
pe3ynapTaThl  XMMHUYECKOTO  JKCIepUMeHTa B  (GopMe 3alucu  ypaBHEHHH
COOTBETCTBYIOIIUX pEaKIMl W (QOpMyJIHpOBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yJIbTaTOB;

C()OPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAJU3UPOBATH XHMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMYyH0 M3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);

c(OpMUPOBAHHOCTb YMEHHU co0oaTh IIpaBWJIa  DJKOJIOIMYECKHU
1EeJIecCO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEISIX
COXpPAaHEHMs CBOErO 3J0pOBbsI M OKPYXKalolleW IPUPOJHOU Cpeabl, OCO3HABATh
ONAaCHOCTh BO3JIECMCTBHS Ha >KUBBIE OPTraHU3MBbI ONPENEIEHHBIX BEIIECTB, OHUMAs
cvpict mokazatenss IIJIK, mnosicHATP Ha mnpuMmepax crnocoObl YMEHBIIEHUS U
IIPEAOTBPALLIECHUS UX BPEHOIO BO3ACHCTBHS HA OPTaHU3M YEJI0BEKA,

Ui O0yYaromMXcsi C OTrPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CIenbIX M CIa0OBUIAUIMX OOYYArOIIMXCS: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaims nis 3anmucu XMMHYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudposBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (uitpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paznen 1. Teopernueckue 0OCHOBBI OPraHMYECKO XUMUM
IIpeaqmeT opranndueckor xuMuu. Teopus
e p P bu6nmorexa [IOK
11 CTPOCHUS OPTaHMUECKUX COSAMHEHUH A. 3 0 0
https://lesson.edu.ru/04/10
M. bytieposa
Utoro no pazneny 3
Paznea 2. Yraesogopoasbl
bubnuoreka [{OK
2.1 IIpenenspHble YIIIEBOAOPOALI — ATKAHBI 2 0 0
pedl yr AOPOAL https://lesson.edu.ru/04/10
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 0 1 bu6nunorexa LIOK
' aJIKaJUCHbI, aJIKUHBI https://lesson.edu.ru/04/10
bubmmoteka IIOK
2.3 Apomatndeckue €BOJI0PO 2 0 0
POMATHHCCIHE YIICBOAOPOBI https://lesson.edu.ru/04/10
24 [IpupoIHBIE UICTOYHUKH YIIIEBOJOPOJAOB U 3 1 0 bubnmnoreka HOK
' WX TepepadoTKa https://lesson.edu.ru/04/10
Hroro no paszneny 13
Paszgen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHUust
bubnunorexa LIOK
3.1 Couptel. Genon 3 0 0
p https://lesson.edu.ru/04/10
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bubnunorexa LIOK
' Crnoxxubie 3(hUpEI https://lesson.edu.ru/04/10
but6mmoreka [IOK
3.3 Vrieso 3 1 0
TIICBOMB https://lesson.edu.ru/04/10
Wroro no pazmeny 13




Paznen 4. A3oTconep:kainue opraHudecKne coeTuHeHn st

4.1 AMuHBI. AMUHOKUCIOTHL. benku 3 0 0 bubmmorexa LIOK
https://lesson.edu.ru/04/10
Wroro no pazueny 3
Paspnen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS
bub6nmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 1 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie Ilpakruyeckue (uitpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMHUH
Crpoenne atoMoB. [lepnonndeckuil 3aKoH
Bubnanoteka LLIOK
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
https://lesson.edu.ru/04/10
anemenToB 1. 1. Menaeneena
19 Crtpoenue BemniectBa. MHOrooopasue 4 bubnmnoreka [JOK
' BEIIECTB https://lesson.edu.ru/04/10
bu6mmorexa [IOK
1.3 X 6 1 1
HMITICCKHIE PEaKitii https://lesson.edu.ru/04/10
Hroro 1o pasneny 13
Pa3nea 2. Heoprannyeckasi Xumust
bu6mmorexa [IOK
2.1 M 1
CTaJLIbL 6 https://lesson.edu.ru/04/10
2.2 Hemerammst 9 1 1 bubnmorexa LIOK

https://lesson.edu.ru/04/10




23 CBs13b HEOPraHUYECKUX U OPTAaHUUYECKUX 9 bubnmoreka [JOK
' BEIIIECTB https://lesson.edu.ru/04/10
Wroro no pazueny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS ¥ )KU3HD 4
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
INOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero HU3y4YeHUS o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsbl
1 [Ipenmer oprann4eckoi XumMuu, €€ 1 0 0 bubnnorexa [HJOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://lesson.edu.ru/04/10
Teopust CTpOCHUST OPTaHUIECKUX
2 coequaenuit A. M. ByrnepoBa, e€ ocHOBHBIE 1 0 0 bubmmorexa LIOK
g - V- DYTIepoBa, https://lesson.edu.ru/04/10
MIOJIOKECHHS
[IpencraBienue o kinaccuduxaum
3 opraHMyeckux BeuecTs. Homenknatypa 1 0 0 bubnmnoreka [JOK
(cucremaTHueckasi) U TpUBHUAJIbHBIE https://lesson.edu.ru/04/10
HA3BaHHS OPTaHUYECKHX BEIICCTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 bubnnorexa [HJOK
TOMOJIOTUYECKUH P https://lesson.edu.ru/04/10
MeraH n 3TaH — HpocTenIne bubnnorexa [HOK
5 1 0 0
MPEICTaBUTENN ATKAHOB https://lesson.edu.ru/04/10
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 0 0 E::f;;l:;ﬁ?;jﬁ)i 104/10
7 DTHIICH U TIPOMHIIICH — MPOCTEHIIHE 1 0 0 bubmorexa LHOK

https://lesson.edu.ru/04/10
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MPpEACTAaBUTCIIN AJIKCHOB

[Tpaktuueckas padota Ne 1. «Ilonyuenue

bu6mmoreka [IOK

8
STUJICHA U U3YYEHHUE €r0 CBONCTB https://lesson.edu.ru/04/10
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
9 TOMOJIOTHYECKUM P, ALECTUIICH — bubmorexa LHOK
o . ki https://lesson.edu.ru/04/10
MPOCTEHIINN TPEICTAaBUTEINb ATKUHOB
10 Boruncnenus no ypaBHEHUIO XMMHUECKON bubmmoreka [IOK
peakuuu https://lesson.edu.ru/04/10
1 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTD bubnnoreka [HOK
apeHOB https://lesson.edu.ru/04/10
12 I'eneTnyeckas CBA3b yrieBOLOPOAOB, bubnnorexa [HJOK
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam https://lesson.edu.ru/04/10
Ankanuensl. byraguen-1,3 u
13 MeTHII0 aﬂneil 3. Ilomyuenue bubmorexa LOK
yr a yi https://lesson.edu.ru/04/10
CHUHTETHUYECKOT0 KayuyKa ¥ pe3UHbI
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 Il pI/I p0 HBII ra3 " 1o Z;e He(bTIs)[HLIe bubmmorexa [IOK
PHpoa yr . https://lesson.edu.ru/04/10
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB:
15 I pI/I p0 HBIN ra3 ¥ MoI I}{Ile He(bTI;HBIe bubmmorexa [IOK
pHpoa yr . https://lesson.edu.ru/04/10
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
16 KonrtponsHas pabota no pazaeny bubnnorexka [JOK
«YTIeBOIOPOABD) https://lesson.edu.ru/04/10
17 [IpenenvHbIE OAHOATOMHBIE CITUPTHI: bubnmoreka [JOK
METAHOJI ¥ 3TaHoJ. BomopoaHas cBs3b https://lesson.edu.ru/04/10
18 MHOroaroMHbl€ CHUPTHI: ITUICHTIUKOIb 1 bubnmoreka [JOK
TIULEPUH https://lesson.edu.ru/04/10
19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U bubnnorexka [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://lesson.edu.ru/04/10
20 Anpaeruapl: GopManbaeTUI U bubnmoreka [JOK

arneTanpaernn. AneTod

https://lesson.edu.ru/04/10
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21 OIHOOCHOBHEIE MpeAeTbHBIE KAPOOHOBBIC bubnmoreka [JOK
KHUCJIOTBI: MypaBbUHAsl U YKCYCHas https://lesson.edu.ru/04/10
99 [TpakTuueckas padora Ne 2. «CBoiicTBa bubnnoreka [HOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://lesson.edu.ru/04/10
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK
23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX bubmmorexa [IOK
pedl P https://lesson.edu.ru/04/10
KHUCIIOT
24 MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX bubmmoreka [JOK
KHCJIOT, UX MOIOIIIee ACHCTBHUE https://lesson.edu.ru/04/10
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE
25 Ka 60HOBI)D(}) KECHOT FIE 0JIU3 CJIOKHBIX bubmmorexa [IOK
P - P https://lesson.edu.ru/04/10
3¢upoB
26 JKupsl: ruiposn3, IpuMEeHEHue, bubnmnoreka [JOK
OuoJstornueckas pojb >KHPOB https://lesson.edu.ru/04/10
YTrneBoasl: cocTaB, KiacCH(pUKAIIS.
27 Bakneiimue npencTaBuTeNN: IIIIOK03a bubmmorexa LOK
p ’ ’ https://lesson.edu.ru/04/10
bpykTo3a, caxaposa
28 Kpaxman n nemntono3a kak NpupoIHbIE bubnuotexa [JOK
MTOJIUMEPHI https://lesson.edu.ru/04/10
KonTponbhast pabota mo paszaen
29 «Kncio 0JICO pe xKa Hez raHI/I}tIIeCKHe bubmmorexa [IOK
POACONEPXALIHE Op https://lesson.edu.ru/04/10
COCTMHECHUS
30 AMUHBI: METWJIAMUH U aHWINH bubmorexa LHOK
' https://lesson.edu.ru/04/10
AMUHOKHUCIOTH KaK aMm(pOTepHbIS
31 OpraHUYECKHUE COCAMHEHUS, UX bubmmorexa [IOK
P A ’ https://lesson.edu.ru/04/10
Ouosiornueckoe 3HaueHue. [lenTumapt
39 benku xak npupoaHsie bubnnorexka [JOK
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS https://lesson.edu.ru/04/10
33 OCHOBHBIE TIOHITHSI XUMHH bubmuorexa [JOK

BBICOKOMOJICKYJIIAPHBIX COG,Z[I/IHCHI/Iﬁ

https://lesson.edu.ru/04/10
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OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEK YIISIPHBIX COEINHEHUN 1 1 0 buGnnorexa LIOK
yp ' https://lesson.edu.ru/04/10
[InmacTmaccel, KayqyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
[TPOTPAMME
11 KIIACC
Kosau4vecTBOo 4acoB JIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

1 XUMHYECKUN DJIEMEHT. ATOM. 1 0 0 bubmuorexa [JOK
DnexTpoHHask KOHPUTYpalKs aTOMOB https://lesson.edu.ru/04/10
Ilepnonnueckuit 3akoH u Ilepnonnueckas

5 cucTeMa XMMUYecKux 3neMeHToB /1. U. 1 0 0 bubnuorexa [JOK
MenjeneeBa, ux CBsI3b C COBPEMEHHOMU https://lesson.edu.ru/04/10
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
XHMHYECKHX AJIEMEHTOB Ml X COCTMHCHUM

3 10 TpyNnam M rnepuojam. 3HaueHHe 1 0 0 bubnnorexka [JOK
MEPUOINYECKOTO 3aKOHA U CUCTEMBI https://lesson.edu.ru/04/10
XAMUYECKUX 35emeHToB J[. 1.

MeHeneeBa B pa3BUTHH HAYKH
CtpocHue BelecTBa. XUMUYECKas CBA3b,
" P bubnuotexa [JOK
4 €€ BUJIbI; MEXaHU3MBI 00pa30BaHUS 1 0 0
. https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTh. DNEeKTPOOTPUIIATETLHOCTD.

5 Crenenb okuciieHus. BemecTsa 1 0 0 bu6mmorexa [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO https://lesson.edu.ru/04/10
CTpOEHUSA
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.

P bu6mmoreka [IOK

6 HcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI. 1 0 0

MaccoBast J10JIs BEeIeCTBa B pacTBOpE

https://lesson.edu.ru/04/10
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Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.

bubmuoreka [JOK

7
['eneTrnueckas CBsI3b HEOPraHUYECKUX https://lesson.edu.ru/04/10
BEIIECTB, PA3JIMYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUH.

bubmuorexa [JOK
8 3aKOH COXpAaHEHUS MACChl BEILIECTB; 3aKOH
https://lesson.edu.ru/04/10
COXPAaHEHHUS U PEBPAIICHUS SHEPTUU NPU
XUMHUYECKHUX PEaKIIHIX

9 Ckopoctb peakiuu. O6paTuMble peaKiuu. bubnnorexa [JOK
XHWMHYECKOE PAaBHOBECHE https://lesson.edu.ru/04/10
[Ipaktuueckas paborta Ne 1. «Bnusaue

bubmuorexa [JOK
10 pas3IMyYHBIX (DAKTOPOB HA CKOPOCTH
. https://lesson.edu.ru/04/10
XUMHUYECKON PEAKITUN»
DNEKTPOIUTHYECKAS AUCCOIIUAITHS.
[MTousiTrie 0 BogopoaHOM mokasatese (pH)
bubmuorexa [JOK
11 pactBopa. Peakuuu noHHoro oomMeHa.
https://lesson.edu.ru/04/10
I'maponus opraHuyecKkux u
HEOpPraHMYECKUX BEIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
bu6nmoreka [JOK
12 peakiuu. [lonsTre 00 snexTponuse
. https://lesson.edu.ru/04/10
pacIuiaBoB U pacTBOPOB COJIEN

13 KonTponbHas pabota no paszaeny bubnnorexka [JOK
«TeopeTnueckue OCHOBBI XUMUN» https://lesson.edu.ru/04/10
Merannsl, UX IOJIOKSHHUE B
[leproanueckoit cucreMe XUMHUECKUX

bu6mmorexa [IOK
14 anemenToB 1. . MenaeneeBa u
https://lesson.edu.ru/04/10
0COOEHHOCTH CTpoeHus aTroMoB. O01me
¢u3nyeckre CBOMCTBA METAIIJIOB

15 CrmutaBbl METaIOB. DIIEKTPOXUMUYECKUMA bubnmnoreka [JOK
PSAI HAIPSKEHUN METAJIOB https://lesson.edu.ru/04/10

16 XUMHUYECKHEe CBOMCTBA BAXKHEHIITUX bubmuoreka [JOK




METAJJIOB (HATPHA, Kaui, KaJIbIUH,
MarHui, aJIIOMUHUN) U UX COCTMHEHUN

https://lesson.edu.ru/04/10

17 XHUMHUYECKHUE CBOMCTBA XpOMa, MEAU U UX bubmuorexa [JOK
COCIMHEHHUH https://lesson.edu.ru/04/10
18 XHWMHUYECKHE CBOMCTBA IIUHKA, KEJe3a U bubnmoreka [JOK
HX COCTMHECHUM https://lesson.edu.ru/04/10
[IpakTrueckas pabora Ne 2. "Pemienue
P P bubmuorexa [JOK
19 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
" https://lesson.edu.ru/04/10
«MeTtamibh»
Hewmeramnel, ux mojgoxeHue B
20 [Tepuonnueckoit cucTeMe XUMUYECKUX bu6mmoreka [IOK
anemenToB 1. . Menjeneesa u https://lesson.edu.ru/04/10
0COOEHHOCTH CTPOCHHS aTOMOB
dusnyecKue CBOMCTBAa HEMETAIIOB.
bubmuorexa [JOK
21 AnoTponusi HEMETAUIOB (Ha IpUMepe
https://lesson.edu.ru/04/10
KHCIIOpoJ1a, cephl, hocdopa u yrieposa)
99 XHUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U bubmuorexa [JOK
HUX COeIUHEHUN https://lesson.edu.ru/04/10
93 XUMHYECKHE CBOMCTBA a30Ta, (hocodpa u bubnuotexa [JOK
HUX COeIUHEHUN https://lesson.edu.ru/04/10
24 XHWMHMYECKHE CBOMCTBA yIiIepo/a, bubnuoreka [IOK
KPEMHUS U UX COCTMHEHUHN https://lesson.edu.ru/04/10
o5 [IpuMmeHeHNEe BaXHENIINX HEMETANIOB U bubnuoreka [IOK
HUX COeIUHEHUN https://lesson.edu.ru/04/10
O06001enre u cucTeMaTru3aIus 3HaHUIA
26 o teme «Hemeramnely. BeraucieHus no bu6mmorexa [IOK
YPaBHEHUSIM XUMUYECKUX PEAKLUN U https://lesson.edu.ru/04/10
TEPMOXHUMHUYECKUE PACUETHI
[IpakTrueckas padota Ne 3. «Pemenue
P P bu6mmoreka [IOK
27 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME

"HemeTamis!'"»

https://lesson.edu.ru/04/10




Konrponsnas pabora no remam

bubmuoreka [JOK

28 1
«Mertamnel» 1 «HeMeTab https://lesson.edu.ru/04/10
Heopranuueckue u oprannyeckue
P P bu6mmoreka [IOK
29 KuciaoTel. Heopranndeckue u 1
https://lesson.edu.ru/04/10
OpraHUYEeCKUE OCHOBAHUS
AmMdoTepHble HeopraHM4ecKHue u
30 OpraHu4ecKue coeMHeHus. I 'eneTnueckas 1 bubnuorexa [JOK
CBSI3b HEOPraHNYECKUX U OPTaHUYECKUX https://lesson.edu.ru/04/10
BEILIECTB
Ponb xumun B obecrieueHUN
31 AKOJIOTUYECKOM, SJHEPreTUUeCKON 1 1 bubnnoreka [JOK
MUIIEBON OE30IaCHOCTH, Pa3BUTHH https://lesson.edu.ru/04/10
MEIUIHBI
[Ipencrarnenus 06 oOMKX HAYYHBIX
pe B i bu6mmoreka [IOK
32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYESHHUS 1
N https://lesson.edu.ru/04/10
BaKHEHIIINX BEIIECTB
33 YenoBek B MUpE BELIECTB U MATEPUATIOB 1 bubnnorexka [JOK
XUMUA U 300pOBbE YEIOBEKA https://lesson.edu.ru/04/10
bubnmnorexa [JOK
34 WroroBas koHTpoJsibHAs paboTa 1 i
https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






