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HOACHUTEJIBHASA 3AIINCKA

1. HopmaTtuBHas 6a3a.

1). ®enepanbHblii 3akoH «O0 obOpazoBanuu B Poccuiickoit denepanum» ot
29.12.2012 Ne 273-D3.

2). ®enepalibHBIN FOCYIaPCTBEHHBIN 00pa30BaTeIbHbIN CTAHIAPT OCHOBHOTO
obmero o6pazoBanus (PI'OC OOO) (mpuka3 MwuHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii @enepariun ot 18.07.2022 Ne 568).

3). denepanbHbIiA TOCYAAPCTBEHHBI 00pa30BaTEIbHBINA CTAaHAAPT CPEIHETO
obmero o6pazoBanust (OI'OC COO) (mpukaz3 MuHHCTEpCcTBa MNPOCBEMICHUS
Poccuiickoit @enepanuu ot 12.08.2022 Ne 732).

4). ®enepasibHass  oOpa3oBaTeibHas IPOrpaMMa OCHOBHOTO — OOIIETo
obpazoanus (POIT OOO) (mpuka3 MwuHHCTEpCTBa IpocBelieHus Poccuiickoi
®enepanuu ot 18.05.2023 Ne 370). OenepanbHas oOpa3oBaTelibHas MPOTpaMMa o
y4eOHOMY TIpeaAMeTy «XumMus» (0a30BbIi ypoBeHb) DeaepaiibHas 00pa3oBaTeabHas
mporpamma 1o yueOHomy npeamery « Xumus» (yriayOn€HHBIN YPOBEHB).

5). ®enepanbHass  oOpa3oBaTeNbHAs ~ MporpaMma  CpeaHero  oOIero
obpazoBanus (POII COO) (mpukaz MunucTtepcTBa mnpocBenieHus Poccuiickoi
®enepanuu ot 18.05.2023 Ne 371). @enepanbHas 0Opa3oBaTelibHasi MPOTPaMMa o
yyeOHOMY  mpeameTy — «Xumus»  (0a30Bbld  ypoBeHb).  DenepanbHas
oOpa3oBarenbHasl MporpaMMa Mo y4eOHOMY TpeaMeTy «XuMus» (yriyOnEHHBIH
YPOBEHb).

6). Konmernmuss mnpenogaBaHus  y4eOHOro mpeaMera «XUMHS», B
oOpa3oBaTenbHBIX oOpraHusammsx Poccuiickoit ®Denepainuu, pean3yrONIIX
OCHOBHBIE 0011Ic00pa3oBaTeIbHbIE MPOrpaMMbl (YTBEpKACHA PEIICHUEM KOJIJIETUU
MununctepcTBa npocsenienus Poccuiickoit @enepanuu npotokosiom ot 03.12.2019

No TTK-48BH).



VY craB MyHUIIMTTAJIBHOTO OFO/I)KETHOTO 00111€00pa30BaTEIBHOTO YUPEKICHUS
«IITaxTé€pckast TAMHA3UAY;

OcHoBHasi oOpasoBarenbHas NpOrpaMma CpeaHEro OOIIero oO0pa3oBaHUS
MBOY «lllaxTépckas TuMHa3us» yrBepxkacHHas npukazoM Ne 92 ot 30.08.2023r.;

VYueOuplli TaH cpemHero oodmero ooOpazoBanus MBOY  «lllaxtépckas
TUMHa3H,;

Kanennapnsiii yueonsiii rpadux MBOY «1laxTépckas rumuasus» Ha 202 3-
2024 yuebHslii ro.

PaGouas nporpamma o yue6HoMy mipeamery «Xumus», 10 — 11 kiaccsl.

2. AKTyajibHbI€ 321241 NPENoJIaBaHUsl Y4eOHOro npeamera « XuMus»

B cooTBercTBUM C BhIIENIEPEUUCICHHBIMU HOPMATUBHBIMU IOKYMEHTAMH, B
2023-2024 yyebHOM TOAYy TPHUOPUTETHBIMU HAIMPABICHUSMH PA3BUTHS OOIIETO
XUMHYECKOTO 00Pa30BaHMUSI SIBIISIOTCS:

1) ucnonp3oBaHue JMYHOCTHO-OPUEHTHUPOBAHHBIX TEXHOJIOTH,
Pa3BUBAIOIINX Y yUAIINXCs CIOCOOHOCTH 1 YMEHHE CAMOCTOSITETIFHO MPHOOPETaTh
3HAHMS U3 PA3JIMYHBIX KICTOYHUKOB MH(OpMAIuy;

2) MIepeHOC aKIIeHTa C PENPOMYKTHBHBIX (OPM y4eOHOH NEsSTEILHOCTH Ha
CaMOCTOSITENIbHBIE, TTIOUCKOBO-UCCIIEA0BATEIHCKIE BUABI PAOOTHI, aHATUTHIECKYIO
NESATEILHOCTh M, B CBSI3U C ATUM, (OPMHPOBAHUE Yy YYAIIMXCS AHAIUTHYECKUX
CIIOCOOHOCTEMH, TPEIMETHBIX KOMIIETEHTHOCTEH;

3) UCMOJIb30BAaHUE HMHTEPAKTUBHBIX  (GOopM  OOydYEHHUS, COBPEMEHHBIX
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHA;

4) co3ganre ycnoBud s auddepeHnManvii M MHIABUIYATU3aIIN
oOydenusi, (GopMuUpoBaHUS WHANBUAYATHHBIX O00pPA30BATEIBHBIX TPACKTOPHIA
y4YallluXcsl B CUCTEME MPOPHIBHOTO 00yUYEHUS;

5) ycuiieHne BOCIIUTATEIBHOTO MOTCHIIMANIA YPOKA XHUMUMU;

6) MOBBILICHHE MPAKTHYCCKON U MPUKIIATHON HAMPABICHHOCTH COACPIKAHMUS
XUMHUUYECKOTO 00pa3oBaHUs U, Kak cleJcTBHe, (popMupoBaHue (PyHKIIMOHAIBHON

IPaMOTHOCTH yYaIlIUXCH.



B HOBOM yueOHOM roay mpernojnaBaHue y4yeOHOro mpeamera «XUMHs Ha
YPOBHE OCHOBHOT'O 00111€r0 00pa3oBaHus OyJET pealn30BbIBAThCS B COOTBETCTBUU
¢ ®I'OC OOO u e npereprieBaeT kKakux-1moo nsmeHenuit. Cormacao ®I'OC OO0
U3y4eHHE XUMHUM B paMKax OCHOBHOIO oOOIIero oOpa3oBaHHS MOXET
pEaIN30BBIBATLCS KAK HA 0aA3060M, MAK U HA Y2AYO0JEéHHOM YPOGHAX, W
CIOCOOCTBYET  Pa3BUTHIO  KIIOUEBBIX  IIEHHOCTEH, KOTOpPBIE  OTpakaroT
rOCy/1lapCTBEHHbIE, OOIIECTBEHHbIE U WMHAUBUAYaIbHbIE TOTPEOHOCTH OOIECTBA.
OTUM omnpenensieTcss CymHOCTh OOIIel CTparerud OOydYeHHUs, BOCIUTAaHUSA U

Pa3BUTHA O6yLIaI-OIHI/IXCH, cpcacTBaMu yt{e6H0r0 npcameTa «XUMU».

[IporpaMMa 1O XUMUM Ha YPOBHE CpEOHEro oOmero o0pa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpedbOBaHUN K pe3yJibTaTaM OCBOCHHUS
denepanbHOM 00pa30BaTENbHONM MPOrpaMMbl CpeaHEro oOmero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
oOpazoBarensHoM ctangapTe COO, ¢ yuérom Konnenuuu npemnogaBanus yueOHOTO
npeaMeTa « XuMus» B 00pa3oBaTellbHbIX opranu3anusix Poccuiickoit deneparum,
peanu3yrouMx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3Butus Bocnutanusi B Poccuiickoii @eneparuu Ha nepuoa ao 2025
rona» (Pacnopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOorpaMMbl 1O XUMHUH, K OINpPEAEICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBUIIU
koHuentyanbabie monoxkenus GI'OC COO o B3anMOOOYCIOBIECHHOCTH IIEJIEH,
COJIepKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TalloM peaju3aluy  Ha

COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX



LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHhI
YeJI0BEKa, a TAK)KE IKOJIOIMUeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHUE OOYyYalOIIMXCS Ha
YPOBHE CpETHEr0 O0IIET0 00pa30BaHus CPEACTBAMHU YICOHOTO IPEeIMETa « X UMHSD,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEICHBl B MPOTrpaMMe IO XHUMHH C
y4€ToM crneuu@uKd HayKd XUMUU, €€ 3HA4YeHHs] B TO3HAHUU MPUPOJLI U B
MaTepuaIbHON )KM3HU OOIECTBa, a TaKKe C YUETOM OOIIMX LENei U MPHUHIIUIIOB,
XapaKTEpPU3YyIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEIHEro O0OIIero
oOpazoBanus B Poccuiickoit deneparuu.

XHUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO pOjb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAILHOTO HAYYHOT'O MBILLUICHHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM MHUpPE KAaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHUpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMu, XUMHS CTalla
HEOTHhEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUIHOTO
TpyJla W SKM3HU KaXIoro uwieHa oOmiectBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTMU HamlpaBlieHa Ha pelIeHUe
rJI00QIBHBIX  MPOOJIEM YCTOMYMBOTO PpA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTrBercTBUM C OOIIMMHU MLEISIMH U TNPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY
oOydaronmxcsi, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJHKEHUS

0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumuss» u «OOIas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUM MO HEOPraHWYECKOM XMMHUH (C BKIIOYEHUEM 3HaHUUM U3 00IIel XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU IPU W3YyYECHUHU
npeaMera 00ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYEHHI0 YydeOHOro marepuaja U 00yCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TaKXKe Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHUH BeliecTB. CBeeHUs 00 M3ydyaeMbIX B Kypce BELIECTBaX
JAI0TCS. B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUU  [OJYyYarOT  pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEACTABICHUS] O XUMUYECKON CBSA3M, KJIAacCCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[lon HOBBIM yrjaoM 3peHusi B IMpeaMeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHbII Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iei 10 OOBICHSIONMIEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHMM O BaXXHEMIIHUX BENIECTBAX, UX COCTABE, CTPOCHUHU,

CBOMCTBaX M IIPUMCHCHHUHU, a4 TAKIKC O XMMHYCCKHUX PCAKIUAX, UX CYHIHOCTH U



3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kiaccoB anemeHTamMu
CoJIep KaHMs, UMEIOIMMU KYJIbTYPOJOTUYECKUA M MPUKIATHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTHMH HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JESITEIbHOCTH YelIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAKEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUH
U MPAKTUYECKUX MPUIIOKEHUN XUMUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSITH €€ AJIs TONOJTHEHUS 3HAHUH,
pEILICHUS UHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX CCIIEA0BATENbCKUX 3a/1a4. B
LEJIOM COJIep)KaHue Y4yeOHOro mpeaMera «XHUMHUS» JaHHOTO YPOBHSI M3YUYCHUS
OpPUEHTHPOBAHO Ha (popMHpoBaHHE y 00YUAIOIMUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKuX KaK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPTaHNYECKOr0 MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TIO3HABAEMOCTh IMIPUPOIHBIX SIBJICHUN IyTEM IKCIIEPUMEHTA
U pelleHUs NPOTUBOPEUYMM MeXAy HOBBIMM (aKTaMM U TEOPETHYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
oOyyaroluxcs MPUHATBIE MPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB JICITEIILHOCTU: pEIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00pabOTKu
uH(popMaIuu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCIIEIOBATENIbCKON JESITeNIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIEP)KATEIBHON XapaKTepUCTUKU IIeNiell H3ydeHHUs TpeAMeTa HarpaBlIeHUEM

MEPBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHu3HAETCS (HOPMUPOBAHUE OCHOB



XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUUECKON
JESATEIIbHOCTH YEJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyibTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJICH H3y4YEeHUS
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YYEHHS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUH KaK BakHEHIen
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIE MOHATHUS, (PyHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKA HAyKH, YCBOCHHE W INOHUMAHWE CYIIHOCTH JIOCTYIHBIX
000011IeHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHUE C UICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUSI,

e (opmMupoBaHuE U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIINI1, HEOOXOIMMBIX JJIsl MPUOOPETEHUS YMEHUI
OPUEHTUPOBATbCS B MHUPE BEUIECTB U XUMUYECKUX SIBJICHUW, MMEIOIIMX
MECTO B IPUPOAE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e30MmacHOro o0parieHus ¢ BeIeCTBAMH.

Hapsay ¢ atuM, conepkaTesibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4EHHUs
IpeMEeTa B IpOrpaMMe 1o XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpefHero obmero obOpaszoBanus. CeronHs B
IpernoAaBaHUK XUMHUH B OOJIBIIEH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE cojepkaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHOM OpraHU3aIliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHWM, a (QYHKIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMU
aKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOU KU3HU JJIs1 PEIICHUS
IPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUeHUU NIpeIMeTa « XUMUS JOMUHUPYIOLIEE 3HAUCHHE

IpUOOPETAIOT TaKue IeNU U 331a4H, KakK:



ananTanys oO0y4aromuxcs K yCIOBHUAM TUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dopMHUpOoBaHME  HMHTEIUICKTYaJdbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEHIECTBAMHU U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4arOUMXCs KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHIII), MMEIOIMX YHHUBEpPCAIbHOE 3HAYCHHE MJIS PAa3IUYHBIX BHUJIOB
NeSITEIbHOCTH: PEUIeHUs MpoOsieM, MOMCKa, aHanu3a U o0paboTku MHpopMaluy,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHM, a TaKXe JUId OLEHKH C IMO3ULUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BEKA U IIPUPOAHYIO CpEAy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YUYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMHU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpeMeHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUH I TMOMCKa M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y 00YJAIOMINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS, HAOII0AATEeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIHUTAHHE Yy OOyyaroumxcs YOSXKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BAXKHOM PONM B PEHICHUU TI00ANbHBIX MpoOIeM
PaIMoOHAaIBFHOTO MPUPOAOINOIB30BaHNs, TIOTIOTHEHUS YHEPTETHIECKIX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[0POBBIO, a TakKXKe MPUOOPETEHUS OIbITA
UCTIONb30BaHUS TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHUH B

CUTyalusx, CBA3aHHbIX ¢ XUMHWYCCKUMU ABJICHUAMU.



B ydeOHOM maHe cpemHero oOImIeEro 0Opa3oBaHHUS MpeaAMET «XHMHD
0a30BOTr0 ypOBHS BXOAWT B COCTaB MpEeIMETHOW 001acTh «EcTecTBeHHO-HayUYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac

B Hepeno), B 11 knacce — 34 gaca (1 gac B Heemio).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUsi CTPOEHUS OPraHUYECKHX
coequHenniit A. M. BytnepoBa, e€ ocHoBHbIE TIOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BelIeCTB. ['oMonorus, wu3zoMepusa. XUMUYECKas CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kiraccUpUKAIMK OpraHUYecKux BemiecTB. HoMmeHknaTtypa
OpraHMYECKUX COCIUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
O3HaKOMJICHHE C 00pa3laMy OPraHNYECKUX BEIIECTB U MaTepuaiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOJIOJCHUE W OMNHCAHUE
JEMOHCTPALMOHHBIX OIBITOB II0 MPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuM (IJ1aBjieHue, OOyIJIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHUU psAn. MeraH W 3TaH —
MpPOCTEHIIINE TPEACTABUTENIN aJKaHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUSs), HAXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMUIECH —
MPOCTEUIITNE TIPECTABUTEIN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTallid, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTyYEHUE U TPUMEHECHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHE, BaKHEHIIHE
XUMHUUYECKHE CBOMCTBA (peakuus noiaumepusaiuu). [lomydeHne CHUHTETHYECKOTO

Kay4dyKa U pE3UHBI.



AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— IPOCTEHIINNA MpPEACTaBUTENb AJKUHOB: COCTaB, CTPOEHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUHMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, pU3NYECKUE U XMUMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBAHMS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. 101yon:
cocmas, cmpoenue, uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue u npumeneHue. TOKCHIHOCTb ApEHOB.
['eHeTnueckas CBA3b MEXIY YIVIEBOJAOPOAAMH, MPUHAJICKAIMUMHA K PA3IUYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YTIEBOAOPOAOB. [IpHpoaHBIi Ta3 W IOIMyTHBIE
HedTanble Ta3bl. Hed1h u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KAaTATMTUYECKUi), mupoau3. IIpomykrbl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIl:
O3HaKOMJIEHHE C 00pa3liaMu IIaCTMAcC, KayuyyKoB U pe3uHbl, Koyuiekuuu «HedTe»
U «YT0Jib», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOr€HONPOU3BOIHBIX,

MPOBEICHNE MPAKTHYECKOW PA0OThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NMPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN MW DJTaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHME CBOMCTBA (peakuUd C AaKTUBHBIMU MeTallJlaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBSI3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHuEe MEeTaHOIa M ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,

bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU



MeTajulaMH, KaueCTBEHHasi peakiMs Ha MHOIrOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHeHre ramuepruHa U STUICHTJIMKOJS.

@deHo: CTPOCHHWE MOJEKYJbl, (PHU3MYECKne W XUMHUYECKHE CBOWMCTBA.
ToxcuyHocTh Penona. [Ipumenenue gpenona.

Anpnerubl U kemouwul. DopManblerun, —ameTaabACTHI:  CTPOECHUE,
bu3NYecKue U XUMHYECKHE CBOWCTBA (PEAKIIMU OKHCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MPEACIIbHBIE KAPOOHOBEIE KUCIOTH. MypaBbUHAS U YKCYCHAS
KHUCIIOTBI: CTpOEHUE, (U3NUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHME IS
KJ1acca KUCIIOT, peakius dTepuukaiuu), noayueHue u npumenenue. CteapuHoBas
U OJICMHOBAsl KUCJOTHI KaK MPEICTaBUTEIN BBICIINX KapOOHOBBIX KHUCJIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble >(QuUphl KakK MPOU3BOAHBIE KAapOOHOBBIX KHCJIOT. ['uaponus
cioxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupos. buonoruueckas
pOJIb )KUPOB.

VYrneBoasl: cocTtaB, kiaccudukanus ~— yrieBoaoB  (MOHO-, JAH- U
nonucaxapupl). ['roko3a — mpocTerImii MoOHOCaXxapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKHUE U XMMUYECKUE CBOMCTBA (B3aMMOICHCTBUE C THUIPOKCUIOM
menu(Il), okucnenne amMuadHbIM pacTBOpOM okcuja cepedpa(l), BoccraHoBIeHHME,
Opo’KeHHE TIII0KO03bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHUE, OUOIOTHYECKas POIIb.
dotocunTe3. OpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a Kak OpupoAHbie nojauMepbl. CTpoeHUEe Kpaxmamia U
uetonao3bl.  du3znueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIM3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
MpOBEJIeHWE, HAOIIOJICHUE U OINHCAHHME JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCJIEHWE STaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEpUHA C

ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA



cepeopa(l) u ruapokcuaom wmeau(Il), B3aumojnelcTBHE Kpaxmalla C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM NMPOAYKTA PEAKLUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM MPOAYKTOB PEAKIIUH).

A30TCozeprKallie OPraHun4eCKUE COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(pOTEpHBIE OPraHUYECKUue CoeAMHEeHNsI. PUBNYECKUE U
XMMHYECKHUE CBOICTBA aMMHOKUCIOT (Ha mpumepe MmuuHa). buonormueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuael.

benkyn kak NpHUpPOAHBIE BBICOKOMOJIEKYJIPHBIE coenuHeHus. llepBuunas,
BTOpPUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEJIKU.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEHIECTB M HMX IPEBPALICHUN:
HAOJII0JIEHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEiIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUH OEIKOB.

BricokoMoJ1eKyJISIpHBIE COeIUHEHNS

OCHOBHBIE TOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAVMHEHWN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNN, CPEIHAS MOJIEKYIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COECIMHEHHH —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIbHBIX

npeaAMETOB €CTCCTBEHHO-HAYYHOI'O IIUKJIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHWE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJINU3, CUHTE3, Kiaccudukaius, NepruoMIYHOCTb, HAOII0IEHHUE,
W3MEPEHUE, DKCIEPUMEHT, MOJCITMPOBAHUE.

@usnka: wmaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSTHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTocUHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCTKH, YTJICBOIBI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pECypPCHI.

TexHONorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PALHMOHAIBHOIO IIUTAHUI,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE MTPENAPAThl, MATEPUAIIBI U3

HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH
XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS

000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE OpOHUTamH, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3akoH U [ leproanyeckas cucremMa XMuMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOHAa W [leproaMYecKOl CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XWMHYECKON CBSI3U

(koBaJIGHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl



oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

ITonsatue o mucnepcHbIx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | e€HETHYeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIACCaM.

Xumuueckas — peakuua. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPraHWYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN NP XUMAYECKUX PEAKLIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (pakTopoB. OOpaTHMbIe
peakunn. XUMHYECKOE€ paBHOBecue. DaKTOphI, BIUAIOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHble U ciiadble 35eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaIbHas, IETOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMuueckux 3jaeMenToB 1. U.
MenneneeBay, W3ydeHHE MOJeNeH KPUCTAIUIMUECKUX PELIETOK, HaONIoJeHHE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTAJIN3aTOPA, ONPEIEICHUE CPEbl PACTBOPOB BELIECTB
C IOMOILbIO YHUBEPCAILHOTO UHIMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKON padboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XMMUYECKON

PEAKIIUM.



PacuérHble 3aa1a4n.
Pacuérel 10 ypaBHEHHSM XHUMHUUYECKHUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIH30BAHUEM MOHSITHUS «MaccoBas J0JIs

BCIICCTBA».

Heoprannyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaiuioB B Ileproamueckor  cucrteme
xumudeckux dnemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IIpuMepe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TaJoreHOB, CEpPbl, a30Ta,
dochopa, yrimepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Mertambl. [lonoxenne merauioB B Ilepruogndeckor CUCTEME XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MetaioB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX METAJUIOB (HATPUM, KaJiuil, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl MmomyyeHus: MeTajuioB. [IpuMeHeHne meTamioB B OBITY H
TEXHUKE.

DKCNEpUMEHTaIbHbIE METOJIbl M3YYEHMS BEIIECTB W HUX MPEBpallCHUI:
M3yUCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pelIeHUE
AKCTIICPUMEHTAJIBHBIX 3a7a4, HAONIOJEHHEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHIA ATIOMHUHHUS C PaCTBOpPaMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnrpie 3anaun.

Pacuétel macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY

BCIICCTBA, MacCC€ HJIN 06T>éMy OOHOI'0 M3 Yy4YaCTBYHOIIMX B PCAKIHWH BCIICCTB,



pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJTHO

N3 BCUICCTB UMCCT IIPUMCCH.

XUMHSA U KM3Hb

Ponp xumum B 0o0OecrieueHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPHUHIUMIAX TPOMBIIIJICHHOTO
IIOJIy4YE€HUs BaXKHEHIIUX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIIbHBIE
MaTepuaabl, KOHCTPYKIHOHHBIE MATEpHUalbl, KpPACKHA, CTEKIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHHKH, HAHOMATEpHUalbl, OPTaHUYECKUE U MHUHEPAIbHbBIC
ya00peHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MpPaBHWJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENApaTOB OBITOBON XUMHH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXOpeAMETHBIX  CBS3ed MpU  U3YyYEHUH  oOmer
HEOPTaHUYECKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KAK
OOlMX eCTECTBEHHO-HAYYHBIX TOHATHH, TaK U TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAY4YHBIM (DakT, rUmoresa, 3aKoH,
TEOpUsl, aHallu3, CHUHTE3, KiIacCU(pUKAIMs, TEePUOANYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

@dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUYECKUE BEIUYUHBI U CAUHUIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U

MHUKPOI3JICMCHTBI, BUTAMHUHBI, oOMeH BC€IICCTB B OPraHu3Me.



['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbIe, TOILIMBO,
pecypcehl.

TexHoyorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAaOB,

QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHUS
OoOy4arolMMHUCS MIPOrpaMM CpEeAHEro o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHo-MeTOoIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIero
o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBHMM € CHCTEMHO-JAEATEIbHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XUMHS» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HAaHHE OOYYAIOIUMUCS POCCUUCKOW TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIHMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOyYarolIuMxcsi PYKOBOJICTBOBATHCS B CBOEM
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYLIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTUTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMH, COLIMOKYJIBbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HaealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOUIECTBE
HOpMaMud U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIMO3HAaHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH

oOy4Jarommxcs.



JInyHOCTHBIE pE3ynbTAaThl OCBOEHUS MpeaAMeTa «XHUMHSD» OTPaKaroT
c(hOpMHPOBAHHOCTh OIbITA IO3HABATEIHLHON M MPAKTHUYECKOW NEeATENbHOCTH
oOy4Jaronuxcs Mo peaju3any MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacCTHu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCI CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPAaBWIAX MEXKINYHOCTHBIX
OTHOILIEHHUI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/IAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUEOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHBBI, HaMEpPEHUs], JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMUHbIX BUJIOB YUECOHOU NI€SITENHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

IIECHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHMSI TOTO, YTO JOCTHIKCHUS HAYKH €CTh pPE3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYUYE€HHUH U MMOCIIEAYIOIIEM aHATTU3Ee
uH(OpMAIUH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO TTIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyAIluH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSMH,
Y MPUHUMAaTh OCO3HAHHBIC PEUIECHUS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE

HOPMBI 1 ICHHOCTH,



TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE U TMOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCJIEJICTBUM 3TUX
MOCTYTIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30pOBOr0 H 0Oe30macHoro oopasa IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIONIEHUsT TIpaBWJI OE30MacHOTO OOpareHusi C BEIecTBaMU B OBITY,
MOBCEIHEBHOM JKHU3HU U B TPYAOBOH 1€ATEIBHOCTH;

NOHMMAaHHSA LEHHOCTU TPaBWJI HMHAMBHUIYAJIbHOTO U  KOJUIEKTUBHOI'O
0€301acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCIEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOIECHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIE0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JeSITeIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEIICHUH TNPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHIl pa3IMyHOro poja, B TOM
YHClie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

yBa)XKEHHUS K TPYY, JIOASAM TpyJla U pe3ysbTataM TPyAOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBHIYaJIbHOH TpPaeKTOpPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PA3HOT0 OTHOLIEHUS K MPHUPOJE, KaK HMCTOYHUKY

CYILIECTBOBAHMS )KM3HH HA 3EMIIE;



NOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKCHUW XUMHH  JUIS
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN OKPYKaAOUIEH
MPUPOIHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITA JEATEIBHOCTH DKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCS MMM B IO3HABATEJIIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'O NO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
dbopMHUpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPECTaBICHUS] 00 OKPYKAIoIIeM MUpE KaK O €IUHCTBE MPUPObl U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUM JJISI  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TyMaHUCTUYECKON HAIIPABIEHHOCTH U BaXXHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, OOCCIICUCHUU YCIIOBHUI
YCIIELTHOTO TPY/1a ¥ AKOJOTHYECKH KOM(POPTHOM KU3HU KAXKIOTO WIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAJM3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa 1

IMPOUCXOJAIINX B HEM HSMCHGHHﬁ, YMCHHUA ICIIaTh 000CHOBaHHBIE 3aKJIFOYCHHUS Ha



OCHOBE Hay4HBIX (DAKTOB M UMEIOUIMXCS JAHHBIX C LIEJIbIO MOIYYSHHS T0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS s
peleHus mpoOieM B peasbHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XWMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iIMUHbIX cepax mpodhecCuoHaIbHON

JCATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pPe3yJIbTaThl OCBOCHUS YYEOHOTro MpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUSI  OOYydYarOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IeHayYHbIe MOHSITHUS, OTPAXKAIOUIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uky METOJ0B IMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MPOIIECC, CUCTEMA, HAYYHBIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusi, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC Y4ueOHBIC NeWcTBUs (MO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COITMATTBHOM KOMIETSHIIMN 00yYarOIINXCs;

CIIOCOOHOCTH 00yJarommxcst UCIIOJIb30BaTh OCBOEHHBIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMH W  PETYJSTUBHBIMU

EUCTBUSIMU.



OBaajnenne YHHUBeEpPCaJIbHBIMHA yueOHbIMH NMO3HABATEJIbLHBIMU
NEeUCTBUSMMU:

1) 0a30BbIe JIOrHYecKHUe TeHCTBUS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNaATh LeNu ACATEIbHOCTH, 3ajaBas MNapamMeTpbl U KPUTEPUU UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IEIISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAaHABIMBATH UX B3aUMOCBSA3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUU [UIS KIAacCU(PUKAIMK BEIIECTB M
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHIAYKTUBHbBIC, JEIYKTHUBHbBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B pacCcMaTPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHUS, UCTIOIb3YEMble B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEINH, TPEOOPA3OBHIBATH MOJICIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMysa, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU PEIICHUU YYEOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3a7]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB

HN3Yy4aCMbIX BCHICCTB U XUMHWUYCCKUX peaKuHﬁ.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:
BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX

peaKLuii;



(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KauyeCcTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OaTh 32 XOIO0M
polecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro0 pPe3yJsbTaT, (POpMyIUpOBATH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTH PE3YIbTAaTOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PAa3JIMYHbIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATbCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NoMmyJisipHasi JIUTEparypa XUMHUYECKOTO COAEpP)KaHUA, CIPABOYHBIE I0COOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

(GopMyJIMpOBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBbIE METOJbl MPU MOUCKE U
orObope wuHpOpMalKMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHbBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

MCITI0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU PadOTE C XUMUYECKOM
uHboOpMalel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NUECKHEe U MaTeMaTHYECKHE)

3HAKU U CUMBOJIbI, (JOpMYJIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;



UCIOJB30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJIsJHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

3aJ1aBaTh BONPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B XOJ€ JUAJIOTa U/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJieH, (OPMYIHpPOBaTH CBOM  MPEIIOKECHUSA
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a1auH;

BBICTYIIaTh C MPE3EHTAlUell pe3yJIbTaTOB IMO3HABATEJIBbHON JESATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEJOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaau3aluy YYeOHOro npoekTa u (popMyarupoBaTh BbIBOJbI
10 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIJIACOBAHUS MO3ULMUU B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATh CBOK I103HABATEIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau M 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI TpHU
BBIMIOJITHEHUHM Y4EeOHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX peueHuss ¢ Y4YETOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH HA OCHOBE CaMOaHaJIN3a U

CaMOOILIEHKH.



IHHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUU ITPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS] U KYJIbTYpbl JMYHOCTH, €€ (PYHKIIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM I pELIECHUs] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U PUPOTHOM CpENE;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi ¢opmyisia (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS TPYIINa, pauKall,
U30MEPUs1, U30MEPBL, TOMOJIOTMYECKHUN P, TOMOJIOTH, YTIIEBOAOPOBI, KUCIOPOA U
a30TCOAEPXKAIIME COEAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS); TEOPUU U 3aKOHbI (TEOpUs CTPOCHUs
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHWS O CBOMCTBAX, COCTAaBE, MOJYYEHUHU U
0€30MacHOM HCHOJIb30BaHUM BaKHEHIIMX OPTraHMYEeCKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIMA,
YCTaHABJIMBAaTh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALECHUN OPTraHUYECKUX COCTMHEHUN;

c(OPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIlEHHON)

dbopMyJ1 OpraHMYeCKMX BEIIECTB W YPaBHCHUH XHUMHUUYECKHUX PEaKIIuH,



U3rOTaBIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALUU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy M CTPOCHHUIO K OIpeAcIIEHHOMY
KJIacCy/Tpymme coeluHeHuN (yriaeBOJOpPOMbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCAMHEHUS), NaBaTh WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHIJIMKOJb, TJIHIEPUH, (eHos, GopMalbIeTu, aleTaablIerul, MypaBbrUHas
KHUCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIOTa, TIIF0K03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPUU CTPOCHHS
opranndeckux BemectB A. M. ByTiepoBa ajis 00bICHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHUS;, 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBONCTBA THUIMYHBIX TIPEACTABUTEIICH pPa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJIEH, TPOIUJICH, alleTHieH, OyTaaueH-1,3,
MeTHIOyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TAaHOJI, STUJICHTJIUKOJIb, TIIMICPHH, (EHOT,
areTanbAeTu, MypaBbUHAsl U YKCYCHAs! KHCIIOTHI, TIIOK03a, KpaxMmal, 1eJUTI0I03a,
AMUHOYKCYCHAasl KHCIJIOTa), WLTIOCTPUPOBATh TE€HETHUECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIMHA C HCIOIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBINA ra3, yroyb), CIOCOObI KX MEPEPAOOTKH U MPAKTUUECKOE
PUMEHEHUE TIPOAYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM

ypaBHEHHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa



pEeaKIMU M0 U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM POAYKTOB PEaKIINM);

c(hOpPMHPOBAHHOCT, YMEHHMH BIIQJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METOJaX HAYyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0OeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMU H HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh MIpaBuiIa MOJIb30BAHUS XUMUYECKOM
NOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIIOJTHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBHIMOJHATH XHUMHYECKUN
AKCTIEPUMEHT (TIpEBpalIEHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, NIOJTyYEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JIeHaTypaiys OCJIKOB IIPU HArpeBaHUMU, LIBETHHIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKU OE€30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMU H
7a00paToOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
AKCTEpUMEHTa B (OpMe 3alucyh YypaBHEHUM COOTBETCTBYIOUIUX PEAKIUA U
(GbopMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uHhOpMaIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAaTh  TpaBWja  AKOJOTHMYECKU
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAaIOIEW MPUPOJHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JICCTBUS HA >KHUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbici mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS Ha OpPraHu3M

YeJIoBeKa;



JUIsi 00ydaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbs: YMEHUE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiins mis 3anvcu XUMHYECKHX
dbopmy.

11 KUIIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
rpaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO M IIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpass  BKIIFOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
ANICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJICKyJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakIuu, XUMHUYECKOE DPaBHOBECHE); TCOPHHU M 3aKOHBI (TeopHus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH [[. M. Menpeneesa,
3aKOH COXpPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBPAICHUS] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XHMHMYECKHX SIBJIICHHH, (PAKTOJOTHUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€30MaCHOM HCIIOJIb30BAHUH BAKHEUIITNX HEOPTAaHUIECKUX

BEILECTB B ObITY U IPAKTUYECKOH ESITEIILHOCTU YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTEPHbIE IMPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIME IOHATHUS NPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHMM HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUM  XMMHUYECKUX  PEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbll ra3, yrJIEKHCIbId Tra3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJCHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIM4YHOIO COCTaBa, BHJ XUMUYECKON
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJISIpHAsd,
VWOHHAs!, METAJUIMYECKAs), XapakTep Cpelbl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY KIacCy/TpyIie
COEIMHEHUU (MPOCTBIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMbICI NEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKILIUU;

C()OPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, WCIONb3ys HMOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHHSI CBOMCTB XMMHMYECKHUX DJIEMEHTOB U UX COEAUHEHUW IO IMEepuoaaM M
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3semeHToB 1. 1. Menneneesa;

c(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTh)  OOIIME

XUMHUYECKHUEC CBOMCTBA HCOPraHN4CcCKux BCIICCTB Ppa3INYHBIX KJIaCCOB,



HOJTBEP)KJATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3U MEXKIy HEOPraHWYECKUMU
BELIECTBAMU C IOMOUIbI YPAaBHEHUI COOTBETCTBYIOIUX XUMUUECKHUX PEAKIINA;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DUIMUPOBATh XUMHUECKHE PEAKIUH 10
Pa3IMYHBIM IMPU3HAKaM (YUCIy M COCTaBy pEarupyrolliydx BELIECTB, TEIIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHMCIEHHUS SJEMEHTOB, 00paTUMOCTHU
peaklny, yYaCTHIO KaTaau3aTropa);

C()OPMUPOBAHHOCTh YMEHMH COCTaBISATh YPABHEHUS PEAKLMHA PA3TUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,

C()OPMUPOBAHHOCTb YMEHUH MPOBOJUTH PEAKIUH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHMI  PACKpbhIBaTh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
ITUX PEAKLINM;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMu OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMUYECKHUE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CHOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAYYHBIX MPUHIMINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSITUS «MacCOBasi IOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUI Ta30B MPU
XUMHUYECKUX PEAKIUSAX, MACChl BEUIECTBA WJIM 00bEMAa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOUIUMX B PEaKUUu
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl

BCUICCTB, MMPCBPAICHUA U COXPAHCHUA DHCPTHH,



c(hOpMHPOBAHHOCTh YMEHMI COOJIIOIaTh MpaBuila MOJIb30BAHUS XUMUYECKOM
NOCyJI0 ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXkKe MpaBuiia OOpalieHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIINOTHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (pa3JoKEHUE MEPOKCHIAa BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € IMOMOILIBK) YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIINH,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha cyibdar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1ad IO
temam «Metauby U «HeMetannb») B COOTBETCTBUM C MPaBWIAMHU TEXHUKU
0e30MacHOCTH MIPU OOpAIllEHUH C BEIIECTBAMU M JTAOOPAaTOPHBIM 000PYOBAaHUEM,
NPEACTABIATh PE3YJbTaThl XHUMHUYECKOTO JKCIIEpUMEHTa B (Qopme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIINI U POPMYIUPOBATH BEIBOIBI HA OCHOBE ITHX
pe3yJIbTaToB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHhOpMaIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJMIOAaTh  TpaBWia  AKOJOTHMYECKU
1[eJIeCO00Pa3HOr0 TOBEIEHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJAX
COXPAaHEHMSI CBOETO 3JI0POBBS M OKPYKAOUIEH MPUPOIHOU CpEIbl, OCO3HABATh
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAHU3MBbI ONPECTEHHBIX BEIIECTB, TIOHUMAas
cvpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
MPEIOTBPAIIECHUS X BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00yYaronmxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSThL 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE WCIOJIb30BaTh

penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nms 3anmucu XMMUYECKUX

dbopmy.



MopaynbHO-pa3BuBaoLiee 00yyeHune
MonynbHo-pa3BuBatoliee 00y4eHHE — 3TO CIoco0 OpraHu3aluu
y4eOHOro Ipolecca Ha OCHOBE OJIOUHO-MOJYJIBHOTO pacHpeesieHus yueOHOi
uHpopMaruu. CorizacHo emMy OOy4EHHE CTPOUTCS MO NPUHLUITY OObEIUHEHUS
Marepuansa B Y3JIbI-MOAYJIH, padoTa Haa KOTOPBIMU IIO3BOJIIET JOCTUYb
JUAAKTUYECKUX IIeJIeld, TNOCTABJICHHBIX IpPENnojaBaTesieM. Y4eOHbId MaTepHual
BHYTPHU MOJYJIbHBIX OJIOKOB pa3JieIeH Ha OTJEJIbHbBIC YUEOHBIE 3JIEMEHTHI.

MonynbHO-pa3BuBaroasi TEXHOJNOIHs OOydeHus MnpeoOpa3yeT JIMYHOCTHO
OTYY>KJACHHBI 00pa30BaTENbHBIM MpollecC B JIMYHOCTHO - OPUEHTHUPOBAHHBIN
o0Opa3oBaTeNbHBIN MPOLIECC, 1I€JIb KOTOPOTr0 — COJEHCTBUE YUECHUKY B PACKPBITUH,
peanu3auy U pa3BUTHU €r0 JUYHOCTHOTO ITOTEHIIAAIIA.

OCHOBHBIM ~ 3JIEMEHTOM  MOJYJbHO-Pa3BUBAIOIIETO OOyUYEHUS  SIBISETCA
MOAYJbHBIN ypok 3x30 munyT (s 5-11 knaccoB) u 2x30 (B HayanbHOW LIKOJE).
VYueOubii Monynb 3x30' sBis€TCA AUMAAKTUYECKON €IuMHULEH OOy4eHHs, UMEET
obmue nenu u 3ana4u. [lpu 3ToM Kaxnas AugakTuyeckas eauHuna Moayis 1x30'
pelaeT CBOM KOHKPETHBIE 3a/1a4i, OpraHUYECKU 00bEITMHEHHbIE B OOLIUX 3aa4ax
ypoKa.

Takum 00pa3oM, KOJMYECTBO YACOB, BBIACISAEMBIX HA U3yYEHHE YUEOHOTrO

npeaMeTa « XUMUsD UMEET CIICTYIOIIUNA BU/L;

Kaace KoJ1-Bo yacoB no KoJu-Bo moayJiei KoJu-Bo Munu-
nporpamme MO1yJIel
10 35 17 51

11 35 17 o1




Y4yeOHO-TeMaTHYeCcKOe MJIAHMPOBAHHE

10 kanacc
No KonnuecTBo
HaunmMeHnoBanue pazienon DONeKTpOHHbBIE
H_ U TEMBI IPOTPaMMBI Yacos | Moaynei Musit | Konrpoubrbie | Tpaxrutieckue oOpa3oBaTebHbIE PECYpPChI
| porp Yy MOy JIeH paboThI paboThI p peeyp
Paznen 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKOl XUMUM
[Ipenmer opranudeckom 312 1 3
1.1 )c(f I\/E)P;I:I.I/Ize: plf/:II{I/IquKI/IX bubmorexa IIOK
' P P https://m.edsoo.ru/10f41837c
coenqnHeHn A. M.
bytnepona
Hroro no pazaeny 312 1 3
Pa3znea 2. YrieBoaopoabl
[IpenenbHble 2 1 3
2.1 | yraesoopos — bu6moreka [JOK
' https://m.edsoo.ru/10f41837c
AJTKAHBI
2.2 H;J’E;‘ZHZHB; Bflﬂe' AJTKCHBI ’ ’ ’ ' bubmorexa IIOK
<Y AOPOJET: ’ https://m.edso0.ru/10f41837c
QJIKAIUEHBI, aJTKUHbI
23 Apomartnueckue 2 1 3 bubmuoteka [JOK
"~ | yIIIeBOI0pOabl https://m.edsoo.ru/10f41837c
R I Bumorera LOK
Y A0POL https://m.edsoo.ru/10f41837c
nepepadoTKa
Hroro no pazaeny 13/12 6 18

Paznen 3. Kuciiopoacoaep:kamme OpraHm4yeckue coe{uHeHus



https://m.edsoo.ru/10f41837c
https://m.edsoo.ru/10f41837c
https://m.edsoo.ru/10f41837c
https://m.edsoo.ru/10f41837c
https://m.edsoo.ru/10f41837c

312 1 3 bubmuoreka [JOK
3.1 | Coprer. ®enon https://m.edsoo0.ru/10f41837c
3.2 ﬁgﬁgzgﬁizié KHUCTIOTHI " ) . bubmorexa [TOK
' : https://m.edsoo.ru/10f41837c
Crnoxubie 3¢upsl
3.3 | YrueBoasl 3/4 2 6
13/14 7 21

Hroro no pasugeay

Pa3znen 4. A3orcoaeprkaniue opraHuyeckne coeJMHeHus

4.1

AMUHBI.
AMUHOKHUCIIOTHI. beku

3/2

1

3

bubmmoteka IJOK
https://m.edsoo0.ru/10f41837c

Hroro no pasugeay

3/2

1

3

Pa3znea 5. BbIcOkOMOJIEKYJISIPHbIE COeINHECHUSA

51 [Tnactmaccel. Kayuyku. 2 1 3 bubmoreka [JOK
"~ | Bonoxna https://m.edso00.ru/10f41837c
Pe3epBHOE Bpems 2
Hroro no pasugeay 4 1 3
OBIIEE 34 17 51
KOJIMYECTBO
YACOB 11O

INPOI'PAMME



https://m.edsoo.ru/10f41837c
https://m.edsoo.ru/10f41837c
https://m.edsoo.ru/10f41837c
https://m.edsoo.ru/10f41837c

IToypouHoe muIaHUpPOBaHHE

10 kaace
KonuyecTBo yacoB JlaTa uzyuenus
DNEeKTpOHHbBIE
Mo- | Munu Kontpo-
Copeprxkanre yaeOHOTO MOTYJIsS [IpakTyecku o0pa3zoBaTeIbHbIE
IyJb | MOJIYJIH Bcero JIbHBIC 10-A | 10-b
€ paboThI pecypchl
paboThI
Beoouwtii uncmpykmasic no
0e30nacHoil JicusnedeameIbHoCmu
5 ) https://www.youtub
[IpeameT opranndeckot XuMuu, eé e.com/watch?v=cBi
1 1 BO3HUKHOBEHUE, PA3BUTHE U 1 DFOAE |
3HAaYCHUE Joroge 1
https://www.youtub
Teopus CTpoeHUsT OPraHUYECKUX ~
y . e.com/watch?v=oF
2 coeauHenuit A. M. bytneposa, e¢ 1 UffaxsC\V/w
OCHOBHBIC TTOJIOKECHUS SAXS VW
[IpeacraBnenue o knaccupuxanuu
OpPraHUYECKUX BEIIECTB. https://resh.edu.ru/s
3 HowmeHnknarypa (cuctemarudeckasi) u 1 ubject/lesson/6149/
TPHUBHAJIHHBIC HA3BAHUS start/170388/
OpTraHUYECKUX BEIICCTB
JlabopaTopHbiii onbiT No 1.
MonenupoBanue BenectB MBXK /]
AJIKEHBI: COCTaB M CTPOCHHE, hitps://Awww.youtu
TOMOJIOTUYECKUN PSiTY =
5 4 1 be.com/watch?v=
AEOS809Mdo



https://www.youtube.com/watch?v=cBjjbFogE_I
https://www.youtube.com/watch?v=cBjjbFogE_I
https://www.youtube.com/watch?v=cBjjbFogE_I
https://www.youtube.com/watch?v=oFUffqxsCVw
https://www.youtube.com/watch?v=oFUffqxsCVw
https://www.youtube.com/watch?v=oFUffqxsCVw
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.youtube.com/watch?v=_AEOS8O9Mdo
https://www.youtube.com/watch?v=_AEOS8O9Mdo
https://www.youtube.com/watch?v=_AEOS8O9Mdo

https://www.youtu
be.com/watch?v=g

. BBs3wvQbcs
5.6 MertaH 1 3TaH — IPOCTEHIINE
peACTaBUTEIIN aJIKAHOB hitps:/AVWW.youtu
be.com/watch?v=zi
meuxB_fbM
JlabopaTopHbIii onbIT No2:
KauecTBennoe onpeaenenue CuH B
oprannyeckux BemectBax. MBXK]
AJIKEHBI: COCTaB U CTPOEHUE htt.DS://reSh'edu'rU/S
7 csoﬁcnsé ’ ubject/lesson/4769/
start/150550/
OTUWJIEH U MPOINMWIEH — MPOCTEHIINE https:”reSh'Edu'rU/S
8-9 HDeICTABHTENH ATKEHOB ubject/lesson/6149/
P start/170388/
[Tpaktuueckas padora Ne 1.
«ITonydyeHne STHIICHA U H3yUEHHUE €TO https://www.youtu
10 | coiicTB» MBXK]] be.com/watch?v=zi
meuxB_fbM
Ankanuensl. byrtanuen-1,3 u hitps:/AvwWw.youtu
11 mernnoyTauen-1,3. be.com/watch?v=0
FUffgxsCVw
[TosrydyeHne CUHTETUYECKOTO KayyyKa https://resh.edu.ru/s
12 | u pe3unsl. JlabopaTopHsIil onbIT No3. ubject/lesson/5727/

WBX]T

start/150577/



https://www.youtube.com/watch?v=gBBs3wvQbcs
https://www.youtube.com/watch?v=gBBs3wvQbcs
https://www.youtube.com/watch?v=gBBs3wvQbcs
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=oFUffqxsCVw
https://www.youtube.com/watch?v=oFUffqxsCVw
https://www.youtube.com/watch?v=oFUffqxsCVw
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

AJKHHEI: COCTaB U 0COOCHHOCTH

https://www.youtu

13 CTPOEHHS, TOMOJIOTHYECKUH PsI be.com/watch ?v=7]
P ’ P meuxB fbM
AneTunen — npocTeiimmii https://resh.edu.ru/s
14 HPEICTABHTEI ATKEHOB ubject/lesson/4776/
start/150604/
Brrunciienns mo ypaBHEHUIO httpS://reSh Bdul. s
15 XUMIYECKON PeaKIiu ubject/lesson/6149/
start/170388/
. https://www.youtu
16 i‘g ES;EH?C}EO;I EHT;J:YOH’ be.com/watch?v=zi
P meuxB fbM
['eHeTHUecKas CBSA3b YIIIEBOIOPOJIOB, https://www.youtu
17 | nmpuHaIeKAIUX K PA3ITUIHBIM be.com/watch?v=0
KJ1accaM FUffgxsCVw
18 Kontponbnas pa6ota Ne 1 o pazueny
«YTIeBOAOPOABI»
19 | AnHanm3 KOHTPOIBHOM paboThl Ne 1
Hpuporsie HCT.OqHHKH . https://resh.edu.ru/s
20-21 | YTTICBOAOPONOB: TIPUPOIHDBIM Ta3 1 ubject/lesson/5727/
MOy THBIE H?(I)THHBIG raspl, HeTh U start/150577/
MIPOJIYKTHI €€ mepepaboTKu
[IpenenbHBIE OTHOATOMHBIC CITUPTHI: https://resh.edu.ru/s
22 METaHOJI ¥ 3TaHoj1. BogopoaHas ubject/lesson/4769/

cBa3b. JIabopatopHsii onbIT Ne4.
NBX]/I.

start/150550/



https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=zimeuxB_fbM
https://www.youtube.com/watch?v=oFUffqxsCVw
https://www.youtube.com/watch?v=oFUffqxsCVw
https://www.youtube.com/watch?v=oFUffqxsCVw
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

MHOroartoMHbIE€ CITUPTHI:

https://www.youtu

23 | DTUJICHIJIUKOJb U TIHUIIEPHH. be.com/watch?v=G
JlaGoparopusrit onsiT Ne 5. UBXK]I. MOOOrXCk3w
https://www.youtu
deHOJI: CTPOCHHUE MOJICKYJIHI, —
. be.com/watch?v=sj
24 | pusmveckre U XMMHYECKHUE CBOICTBA,
vYvmJmdcE
MPUMCHCHHE
[ToBTOpHBIN UHCTPYKTAXK T10
0€30MacHOM KU3HEICITCIILHOCTH B
KaOMHETEe XUMUU https://resh.edu.ru/s
9 25 | Ampaeruasl: GopManbIaeTuI U ubject/lesson/6149/
areTanpaeruy. JJabopaTopHbIi OIBIT start/170388/
Ne 6: kauecTBEHHBIE peaKIIMU
anpaerngoB MbXK ]
https://www.youtu
26 | AleToH. be.com/watch?v=zi
meuxB_fbM
OZIHOOCHOBHBIE TIPEICTIbHBIC NS/ WWW.youty
27 KapOOHOBBIE KHUCIOTBI be.com/watch?v=o
P ' FUffgxsCVw
OHOOCHOBHBIC MPEICTbHBIC https://resh.edu.ru/s
10 28 | kapOOHOBBIC KUCJIOTHI: MypaBbHHAS U ubject/lesson/6149/
YKCYCHasi start/170388/
[TpakTruyeckas padora Ne 2. https://www.youtu
29-30 | «CBoiicTBa pacTBOpa YKCYCHOMH be.com/watch?v=zi
kuciaote MBXK]I meuxB fbM
CreapuHOBasi U 0JICHHOBAS KHUCIOTHI, https://www.youtu
11 | 31-32 | kak mpeacTaBUTEIN BBICIITHX be.com/watch?v=0

KapOOHOBBIX KHUCIIOT

FUffaxsCVw



https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
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https://www.youtube.com/watch?v=sjvYvmJmdcE
https://resh.edu.ru/subject/lesson/6149/start/170388/
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https://www.youtube.com/watch?v=oFUffqxsCVw

MpEL1a KaK COJIA BBICIIHX Kap6OHOBI>IX

https://www.youtu

33 KHCIIOT, UX MOIOIIICE ICHCTBUEC be.com/watch?v=g
’ BBs3wvQbcs
Crnosxnble 2UPBI KaK TPOU3BOTHBIE https://www.youtu
12 34 | KapOOHOBBIX KHCJIOT. be.com/watch?v=g
['uapoaus coxHBIX 3QUpoB BBs3wvQbcs
XKupbl: THIPOIN3, MPUMEHEHHUE NUPS://WWW.youtu
35 6I/IOJ'IOI.“I/I‘IGCKaH p:)m, AKUPOB , be.com/watch?v=g
BBs3wvQbcs
https://www.youtu
36 g{g?gnéeHHe U CHCTEeMAaTH3alIHs be.?:om lwatcrY?v:q
’ BBs3wvQbcs
VYTIeBOBI: COCTaB, KIIACCH(HKAIIHS. https://www.youtu
14 | 37-38 | BaxHeiimue nmpeacTaBUTEIH: be.com/watch?v=sj
IIF0K03a, (DPYKTO3a, caxaposa. vYvmJmdcE
Kpaxman u memioso3a Kak https://www.youtu
MIPUPOJTHBIC ITOJTUMEPHI be.com/watch?v=sj
39 | JlJaboparopHsbIii ombiT Ne 7: vYvmJmdcE
B3aMMOJEHUCTBUE KpaxMalia HOJIOM.
NBX]1
15 40 O606HvleHI/Ie u CI‘/ICTeMaTI/IBaHI/ISI Q;tggr/éx\llvvg\clh\f\)/it;
3HAHUU TI0 TEME: vYvmImdeE
KonTtpomnpHas padota Ne 2 o pazaeny https://www.youtu
41-42 | «kKucnopoacoaepkamiye be.com/watch?v=sj
OPraHUYECKUE COCTUHEHHUS) vYvmJmdcE
16 43 AHaJIN3 KOHTPOJIBHOM paboThI Ne2. Q;tsggmh\g%f;

AMUHBI: METUJIAMHUH M aMHJIMH.

vYvmJmdcE
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AMHWHOKHUCIIOTHI KaKk aM(OTEepHBIC

https://www.youtu

44 | opraHUYEeCKUC COCAMHCHHUS, UX be.com/watch?v=sj
ouonorunueckoe 3Hauyenue. [lentuanl vYvmJmdcE
benku kak nipupoHbIe NS/ /WWW.youty

17 45 BBICOKOMOJIEKYIISIPHBIE COETUHEHUS be.com/watch?v=g
YP 8 BBs3wvQbcs

OCHOBHBIE ITOHATHUS XUMUH https://www.youtu

46 BBICOKOMOJIEKYIIIPHBIX COSIMHEHUN be.com/watch?v=g
yAp & BBs3wvQbcs

https://www.youtu

47 | OCHOBHBIE METOBI CHHTE3A be.com/watch?v=sj

vYvmJmdcE

48 | UToroBell ypoK
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Y4yeOHO-TeMaTHYeCcKOe MJIAHMPOBAHHE

11 kaacc
KonnuecTBo
Ne HaumenoBanue pa3nienos u KonTtpo- DNEeKTPOHHbIE
I- Monay-| Munan [IpakTnueckue 6
n TE€MBI POTPAMMBI Yacosn neii | moyneit JILHEIC PaGOTHI o0Opa3zoBaTeIbHbIE PECYPChI
paboThI
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue atomoB. [Tepuo- 3/2 1 3
11 OUYECKUM 3aK0H U Ilepuo- bubmoreka [JOK
" | IM4ecKas CUCTEMA XUMUYECKUX https://m.edsoo.ru/10f41837¢c
anemenToB J[.M.MeHpeneeBa
12 CtpocHue BEIIECTRA. 4 2 6 bu6moreka IJOK
"~ | MHOTOOOpa3ue BEIIeCTB. https://m.edso0.ru/10f41837c
1.3 | XuMuueckue peakiuu 6 3 d 1 bubmorexa LIOK
' https://m.edso0.ru/10f41837c
Hroro mo pazaeny 13/12 6 18
Pa3znes 2. Heopranuueckasi Xumus
6 3 9 bu6moreka [JOK
2.1 | Meramm: https://m.edso0.ru/10f41837c
99 | Hemerarmins 9/10 5 15 1 bubmoTeka [JOK
' https://m.edsoo.ru/10f41837c
23 CB43b HEOPraHUYECKUX U 2 1 3 bubmuoreka [JOK
"~ | OpraHMYeCcKHX BEIIECTB https://m.edso0.ru/10f41837c
HToro no pazaeny 17/18 9 27
Pa3znea 3. Xumud u :Ku3Hb
4 2 6 bubmmoteka IJOK
3.1 | Xumms woxcussn https://m.edsoo.ru/10f41837¢
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Hroro no pasaeiny

OBHIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

34

17

51




IToypouHoe muIaHUpPOBaHHE

11 xnace
Mo- Munu KomndaecTBo gacos JlaTa n3yueHus DNeKTPOHHBIC
- MO- Conepxanue y4eOHOTO MOTYJIs Bce- | Koatpomnpa | [IpakTtruec 10-A 10-E oOpa3zoBaTeIbHbIE
JTyJ1b ro | pie paboThl | Kue pabOThI pecypchl
1 1 Beoouwvtii uncmpykmasic no 1
0e30nacHoIL JHcu3HeoeaAmenbHoCmu
XUMHYECKUH DJIEMEHT. ATOM. https'//WWW'yOUt_u
DJeKTpOHHAasi KOHPUTypalusi aTOMOB be.com/watch?v=
Mx5ZnJbx5HA
[lepunoauueckuii 3aK0H U
e e
2 MeHJICIeeRa, UX CBh C T 1 ubject/lesson/5581/
g . start/151081/
COBPEMEHHOM TEOPHEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHUYECKHUX DIIEMEHTOB U UX
. https://www.youtu
3 ICTZeHHHeHHg 1O TPpyIHaM 1 1 be.com/watch?v=r
proaaM. 3HaYCHUE M DItKIKzM
MIePUOANICCKOT0 3aKOHA U CHCTEMBI
XAMUYECKHX IJIEMEHTOB
CtpoeHue BenecTBa. XuMUUIeCcKas https://www.youtu
5 4 CBsI3b, €€ BHbI; MEXaHU3MBI 1 be.com/watch?v=T
00pa3oBaHUs KOBAJICHTHOM CBSI3H. 6 oNsSOzeE
BonopoaHas cBsi3b
BanentHocTs. https://www.youtu
5 DNeKTpOOTPUIIATENHHOCTh. CTETICHB 1 be.com/watch?v=i
OKHCJICHHS. DQqznl7TOM
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BGHIGCTBa MOJICKYJIAAPHOI'O U

https://www.youtu

6 HEMOJICKYJIIPHOTO CTPOCHUS be.com/watch?v=ij
yHP P baZyPO5CQ
[ToHsITHE O TUCTIEPCHBIX CUCTEMAX. https://www.youtu
7 VicTHHHBIC ¥ KOJUIOWIHBIC PACTBOPHI. be.com/watch?v=
MaccoBasi 10Jis BEIIIECTBA B paCTBOPE Mx5ZnJbx5HA
Knaccudukanus u HomMmeHKIaTypa https://resh edu.ru/s

8 . ubject/lesson/5581/

HEOPTaHWYECKUX COCAMHCHH. start/151081/
https://www.youtu
['eHeTHYeCKas CBA3b HEOPraHMUECKHUX —

9 be.com/watch?v=
BEIIECTB, Pa3IMYHBIX KJIaCCOB Mx5ZnJox5HA
Knaccuduxanust XumMudeckux
peaKuui B HEOPraHU4YECKOU U
OpPTaHUYECKON XUMUH. https://resh.edu.ru/s

10 | PacuerHsble 3a1a4u ¢ ubject/lesson/5581/
WCITOJIb30BAHUEM TTOHSATHUS start/151081/
«MaccoBast 1011 paCTBOPEHHOTO
BEIICCTBAY
3aK0H COXPAaHECHHS MacChl BEIIIECTB; https://resh.edu.ru/s

11 | 3aKOH COXpaHEHHs U IPEBPAICHHSI ubject/lesson/5581/
DHEPI'HU NPU XUMUYECKUX PEAKITHIX start/151081/

12 Cxkopoctb peakiiun. OOpaTumbie Bg%f):rl\\;vv\\l/\;\?(l:f\: ,?\lljili
peakuru. XUMUYECKOE PAaBHOBECHE. m DItKiKzM
[IpakTuueckas padora No 1. https://www.youtu

13 «BnusHME pa3andHBIX (PaKTOpPOB Ha be.com/watch?v=T

CKOPOCTh XUMHUYECKOW PEAKLINI
NBX]]

6 o0NsSOzeE
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DNEKTPOIIUTUYECKAS] TUCCOLUALUA.
IToHATHE O BOIOPOIHOM IOKA3aTele
(pH) pactBopa.

https://www.youtu
be.com/watch?v=x
9Kyl94mK ¢

14 | JlabopartopHsbIii onbIT Ne 1:
OTIpeIeTICHUE CPEIbl PACTBOPOB
BEIIIECTB C MTOMOIIBIO MHANKATOPA
NBX]]
Peaknuu nonsoro ooMena. I'naponns https://www.youtu
OpPTaHMYECKUX W HEOPTaHHIECKUX be.com/watch?v=x
15 BEIIIECTB 9Kyl94mK ¢
JlabopaTopHblit onbIT Ne 2:
MIPOBE/ICHHUE PEAKIIMH HOHHOTO
oomena B/
https://www.youtu
16 OKHCIUTENHHO-BOCCTAHOBUTEIIHLHEIC be com/watch?v=
pCaKIuu. Mx5ZnJbx5HA
[TousiTre 00 37EKTpOIN3E PACILIIaBOB https://resh.edu.ru/s
17 o ubject/lesson/5581/
Y PacTBOPOB COJICH start/151081/
KonTtponrHas paboTa no pazaeny https://www.youty
18 «TeopeTnyeckre OCHOBBI XUMHU be.com/watch?v=
P Mx5ZnJbx5HA
https://www.youtu
19 - | AHajau3 KOHTPOJIbHOM paboThl Ne 1. be.com/watch?v=
Mx5ZnJbx5HA
%:fgﬁi;;ggiiﬁ:ﬁ: B https://resh.edu.ru/s
20 POzt ubject/lesson/5581/

XUMHYECKHX 3jemMeHToB J[. 1.
MeHnpeneeBa 1 0OCOOCHHOCTH

start/151081/
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ctpoeHus aromoB. Oomue
(bu3HUecKre CBOMCTBA METAIUIOB

CrutaBbl METAJLIOB.

https://www.youtu

21 | DNEKTPOXUMHYCCKUH Pl be.com/watch?v=
HAIpPsDKEHUH METAJIJIOB Mx5ZnJbx5HA
XMMHYECKHUE CBOMCTBA BaKHEHIITNX ,
METaJIJIOB (HATPHUH, Kallui, KaJIbIIui hitps:/MMWW. YOUTU
MarHum aJIIOMI/IHI/I}/'I) 51 I/IX, ’ be.com/watch?v=x
N 9Kyl94mK ¢
8 22 - | coenMHEeHnn
23 JlaGopartopusriit onbIT Ne 3: httos://
o ps://www.youtu
B3aMMOJICCTBHE THIPOKCHIA be Com/watch?v=
aJIOMHMHHUS C PACTBOPAMHU KHUCJIOT U
enone HB;}Q[ p Mx5ZnJbx5HA
XUMHYECKHUE CBOMCTBA XpoMa, MEJIU hitps:/MWW.yoUtl
24 A — ’ be.com/watch?v=x
9Kyl94mK ¢
XHUMHUYECKHUE CBOMCTBA ITUHKA,
JKese3a U UX COSINHEHUN https://resh.edu.ru/s
9 25 | JlJaboparopHbIii ombiT Ne 4: ubject/lesson/5581/
KaueCTBCHHBIC PCAKIIMK Ha KaTHOHBI start/151081/
metaiioB MBXK]]
[TpakTryeckas padora Ne 2. https://resh.edu.ru/s
26 - |, :
97 Penrenune skcriepuMeHTaTLHBIX ubject/lesson/5581/
3a7a4 1o teMe «MeTtamuis" start/151081/
Iloemopubtit uncmpyxkmasyic no https://www.youtu
10 28 | 6ezonacnoii rncuzneoeasmenbHoCmu 6 be.com/watch?v=r

Kaouneme xumuu
HemeTamnabl, UX MOJIOJKEHUE B
[Teprnoanyecko cucreme

m DJtKiKzM
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XUMHYECKHUX 3jemMeHToB J[. 1.
MenesneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

dusnyeckue cBOMCTBA HEMETAIJIOB.

https://www.youtu

29 - | AnnoTpornus HeMeTalljIoB (Ha =
30 | mpumepe kucioposa, cepsl, hochopa be.com/watch?v=x
’ ’ 9Kyl194mK ¢
U yTJiepo/ia)
. https://www.youtu
31 - | XuMu4ecKue CBOMCTBA raJIOTCHOB, P
32 | cepwl M X COETUHEHUN be.com/watch?v=g
BBs3wvQbcs
XHMMHUYECKHE CBOMCTBA a30Ta,
dochopa 1 X coeMHCHUI https://www.youtu
33 | JlJabopatopHbIi ombIT Ne 5: be.com/watch?v=sj
Ka4eCTBEHHAs PEAKLINs HA UOH vYvmJmdcE
amroMuHus UBK ]|
XUMHYCCKHE CBOMCTBA yIiIepoa DS/ AWWw.youtu
12 | 34-35 CDCMHIA 11X COe nHegnﬁ poad, be.com/watch?v=sj
P A vYvmJmdcE
[IprumeHeHne BaxXKHEUIINX
HEMETAJIOB U X COEIUHEHUI https://www.youtu
36 PacueTHble 3a71a4: IO XUMHUYECKOMY be.com/watch?v=G
YPaBHEHUIO, €CIY OJIHO U3 BEIIECTB MOOOrXCk3w
UMeeT IPUMECH
https://www.youtu
[Ipaktuueckas padora Ne 3. o
be.com/watch?v=sj
13 | 37 -38 | «Pemenue 3xkcnepruMeHTaIbHBIX

3ana4 o teMe "Hemeramis"» MBX /]

vYvmJmdcE
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Brraucnenue 1o YPaBHCHUAM

https://resh.edu.ru/s

39 CUMITECKIX. Ded KL ubject/lesson/6149/
pearh start/170388/
https://www.youtub
O606I.EI€HPI€ Y CHCTEMaTH3aLus e.com/watch?v=cBj
14 40 3HaHWUH o TeMe «HemeTaubey. DFOAE |
TepmoxumMU4YECKUE pacuEThl 1bTogE_1
https://www.youtub
41 - | KonTposbHas padota Ne 2 o Temam e.com/watch?v=oF
42 «Mertaiue» 1 «Hemeramuisy UffgxsCVw
Heopraunueckue u opraHndeckue hittps://resh.edu.rujs
15 43 KI/ICJ?OTBI p ubject/lesson/6149/
‘ start/170388/
Heopranuueckue U OpraHuIeCKHe https://www.youtub
44 | OCHOBAHHS. AmMdoTepHbIe e.com/watch?v=cBj
HEOPTaHWYECKNE U OPTaHUICCKHUEC [bFogE |
COEIUHEHMUS.
https://www.youtub
45 ['eHeTHUecKas CBS3b HEOPTAaHHYECKUX e.com/watch?v=oF
1 OpPTaHUYCCKUX BEIICCTB UffgxsCVw
EI?;I;O};E?{&??KE; 6361{06H eljleeTI;I/IIiI-IIZCKOﬁ " https://resh.edu.ru/s
16 | 46 > JHEP ubject/lesson/6149/

MUIIEBOI 0€30MacHOCTH, Pa3BUTUU
METUITHBI

start/170388/
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[Ipencrapienus: 06 0OIIUX HAYYHBIX

https://www.youtub

4l - IPUHITUIIAX TPOMBIITUICHHOTO e.com/watch?v=cB
48 MOJTyYCHHS BaXKHCHIIIMX BEIICCTB bFogE I
https://www.youtub
YenoBeK B MUPE BEIICCTB U e.com/watch?v=oF
17 49

MaTepUajioB UffgxsCVw
https://www.youtub

N =
50, 51 | Xumus U 310pOBbE YEIOBEKA e.comwatch?v=oF

UffagxsCVw
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