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1. HosicHuTebHASA 3aNIMCKA.

1.1. HopMaTuBHO-NPaBOBbI€ JOKYMEHTbI, HA OCHOBAHMH KOTOPbIX pa3padoTraHa
pabouasi nporpamma

PaGouas nporpamma 1o XxuMuu pa3paboTaHa Ha OCHOBE:

1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepany.
2. DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro 00IIero

o0pa3oBaHMs, YTBEpXKIECHHOTO IpHKa3oM MuHuCTepcTBa o00Opa3oBaHusi U Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 (manee — PI'OC cpeanero odiero oopazoBanus).

3. [Ipukaza MwunuctepcrBa npocsenieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHum3ani W OCYLIECTBICHHS OOpPa30BaTENbHOW JAEATEIBHOCTH I10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MpOrpaMmMaM - 00pa30BaTENbHBIM IPOrpaMMaM HAYalbHOIO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHUs.

4. IIpukaza MunucrepctBa npocenieHus Poccuiickoin @enepanun ot 18 uronsa 2024
r. N 499 «O06 yrtBepxkaeHuu ¢enepaabHOro MepedHs: 3IEKTPOHHBIX 00pa30BaTEIBbHBIX PECYPCOB,
JOMYIICHHBIX K MCIIOJNB30BAHUIO MPU peau3allid HMMEIOUIMX TOCYAapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYAJILHOTO OOIEro, OCHOBHOTO OOIIEro, CpEeIHero ooIero

00pazoBaHUsM.

5. [Tucema MunucrepctBa npocsenieHusi Poccuiickoit @enepanun ot 21.02.2023 No
AB- 800/03 «O6 obecnieueHnn y4eOHBIMU U3TAHUSIMID.

6. [Ipukaza MunucrepcrBa oOpazoBanus u Hayku P® ot 9 uronst 2016 r. Ne 699 «O0

YTBEP)KACHUM TEPEUYHsl OpTraHu3alliid, OCYIIECTBISIONIMX BBIMYCK Y4YeOHBIX MOCOOMil, KOTOpHIE
JIOTIYCKAlOTCA K MCIIOJIb30BAHMIO MPU PEATU3aLUU MUMEIOIIMX T'OCYIapCTBEHHYIO aKKpeIUTalUIo
00pa3oBaTeNbHbIX MPOrpaMM HayaJIbHOTO OOIIEr0, OCHOBHOTO 0OIIero, cpeaHero oOIero
00pazoBaHUs.

7. Canurapubix npasun  CII  2.4.3648-20 «CaHUTapHO-3MUIEMUOTIOTHYECKHE
TpeOOBaHUS K OpraHu3alusM BOCHUTaHUS U OOYyYEHMs, OTAbIXa U O3JOPOBJICHUS JAETeH U
MOJIOJICKW», YTBEPHKIEHHBIX MOCTaHOBIEHHEM [JIaBHOTO rocyJapCTBEHHOTO CAaHUTApPHOTIO Bpaya
Poccuiickoit deneparuu ot 28.09.2020 Ne 28 (manee — CII 2.4.3648-20).

8. Cannrapssix npasui 1 HopM CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBBI U
TpeOoBaHus K oOecrieueHnio 0e30nacHOCTH U (W) Oe3BPEIHOCTH ISl YyeloBeKa (PaKkToOpoB cpeibl
obOuTaHus», yrBepkaeHHbIX [locTanoBneHeM [ TaBHOTO rOCy1apCTBEHHOT'O CAHUTApHOTO Bpaua PO
o1 28.01.2021 Ne 2 (nanee-Caunllun 1.2.3685-21).

9. VYceraBa HOY «Yacthas mikona «B3maxy».

10. OcHOBHOHM 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO o0rmiero obpaszoBanusi HOY
«YactHas mkona «B3maxy», npunsroi pemenueM Ilegarornueckoro coera HOY «YacTtHas mikosna
«B3max» (mportokosn Ne 1 ot 30.08.2025) u yrBepknenHon npukazom gaupektopa ot 30.08.2025 Ne
2-/1.

1. «Ilonoxenuss o Qopmax, NEPUOAUYHOCTH M TMOPAJIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTAllUU, MOPSAJKE INepeBoja B ciaeayromui kiaacc B HOY
«Ikona «B3max»», npunstoro pemenuem Ilemarornueckoro cosera HOVY «lllkoma «B3max»
(mportokoin Ilegarornueckoro cosera ot 30.08.2025 r. Ne 1, mpukas ot 30.08.2025 r. Ne 2-J1).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «XUMMUSD»

[IporpaMMa 1Mo XUMHUHM Ha ypOBHE CpelHEero obimiero obpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepaunny», TpebOBaHUHN K pe3ybTaTaM OCBOSHUS (pesiepaibHOM 00pa3oBaTeNbHOM MPOrpaMMbl
cpennero obmero obOpazoBanus (POII COQO), mnpencraBieHHblx B DeaepalibHOM
rocynapctBeHHOM oOpasoBarenbHoM crangapTe COO, ¢ yu€rom Konnenuuu mpernoaBaHus
yuebHOro mnpeaMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit Deneparum,
pean3yIoluX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJ0XKeHUH «CTpaTteruu
pasButus BocnuTaHus B Poccuiickoit ®enepaunn Ha nepuoxn no 2025 roxa» (Pacnopskenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl IO XHMHH, K OINPEAETICHUI0 O00Iei
CTpaTeruu 00y4eHHsI, BOCIUTAHUS U Pa3BUTHs 00YyHaIOIIMXCS CPEACTBAMM y4eOHOTO IMperMeTa



«Xumusa» mug 10—11 xkmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIIENTYaJIbHBIC TOJIOKCHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH L€JIeH, COJep)KaHus, pe3yJbTaTOB OOydYeHHsS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHuE, IOJy4yaeMoe BBITYCKHUKaMU  00IIeo0pa3oBaTebHON
OpraHu3aly, SBJISETCS HEOThEMIIEMOM dYacTbio UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEPINAIONIMM JTAllOM pPEATM3allMd HAa COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIINX LIETIOCTHOM CUCTEME XMMHYECKOT0 00pa3oBaHus. DTH IEHHOCTHU KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYpHI YelIOBEKa, a
TaK)Ke SKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOI cpene.
Peanmusyercst xumuyeckoe oOpa3zoBaHMe OOydYarOIMXCs Ha YpPOBHE CpEIHEro oOImIero
o0pa3oBaHus cpeACTBaMH y4eOHOTrO MpeaMeTa « XUMHUsA», COIep)KaHUEe U MOCTPOECHUE KOTOPOTO
OTpesieNieHbl B MPOTrpaMMe IO XHMHUHU C y4€TOM crenu(pUKd HAyKd XUMHUH, €€ 3HAYCHHS B
MO3HAHUM MPUPOJBI U B MaTepUaIbHOU >KU3HHU OOIIECTBA, a TaKXke ¢ Y4ETOM OOIIMX Lened u
NPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro O0IIero
obpazoBanus B Poccuiickori @enepanmu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJib B COBPEMEHHOMN
UBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepuanbHOW KylbTypbl. OHAa BHOCHUT CBOW BKJIAJ B
(opMHUpOBaHKE PALIMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, B CO3/1aHUE LIEJIOCTHOIO IPEJICTaBICHUS
00 OKpy>KaroleM MUpPE KaK O €IUHCTBE MPUPOABI U YeNIOBEKa, KOTOpOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMs BEIIECTBEHHOI'O COCTAaBa OKPYKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHo B3auMOAEHMCTBYS C JAPYrMMU €CTECTBEHHBIMH HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YacTbI0 MHUPOBOM KYyJBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEUIHOTO TpyJa U
JKU3HU KakJoro wieHa oOuiectBa. CoBpeMeHHas XMMUSl KaKk HayKa co3ujaresibHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HalpaBjieHa Ha pelIeHHe TI00albHBIX MPOOJIEM yCTONYHUBOIO Pa3BUTHS
YeJI0BEUECTBA — ChIPhEBO, SIHEPTETUUECKOM, MUIIIEBOM, YKOJIOTUYECKON OE30MaCHOCTH M OXPaHbI
3/10pPOBBSI.

B cootBercTBUM ¢ OOMIMMU LETSIMH ¥ MPHHIWIIAMH CPETHETO OOIIEro 00pa3oBaHUs
conepskanue npenmera «Xumus» (10—11 kinaccel, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHUPOBAHO
[IPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOJUMYIO UM JUIs

BBIPAOOTKH MHPOBO33PEHUYECKHX OPUEHTHPOB, YCHEIIHOIO BKJIIOUEHUS B JKU3HB COLMYyMa,
MIPOJOJIKEHHSI 00pa30BaHUs B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEITOCPECTBEHHO C XUMUEH.

CocraBisiomiuMu  npeaMeTa «XUMUs» SBISAIOTCA 0a30Bble Kypehl — «OpraHuuyeckas
xumus» 1 «OO0m1ast 1 HeoOpraHuyecKkass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpPKaHUSI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: cHCTeMa 3HAaHUN M0 HEOPraHWYECKOH XUMUH (C BKIIIOUEHHUEM
3HaHWUN U3 0011l XUMUH) U OpraHudeckoi XuMuu. PopMHUpPOBAHNE TaHHOM CUCTEMbI 3HAHUN TpU
U3yYeHHUH TpeaMeTa o0ecrieynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEr0 MHOT000pa3us BELIECTB

Ha OCHOBE OOIIUX MMOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepkaHusi KypcoB — «Oprannueckast Xumusi» u «O0111as 1 HeopraHudeckas
XUMUS» cpopMHpOBaHA B IPOrpaMMe MO XMMHUHU Ha OCHOBE CHUCTEMHOIO IMOJX0J]Ia K U3YUYEHHIO
yu4eOHOro Martepuasa M OOyCIIOBJIIEHAa HCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHH BELIECTBA
paccMaTpUBarOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKUX COEAUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHYECKHX W DJIEKTPOHHBIX IPEJCTABICHUH O CTPOCHHM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIECTBAaX JAIOTCS B Pa3BUTHUH — OT YIJIEBOJOPOJOB JI0
CJIOKHBIX OMOJIOTMYECKM aKTUBHBIX coeluMHeHuil. B Kkypce opraHnyeckoil XUMUHM MOIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs NEpBOHAYAIILHBIE
MPEJICTABICHUS] O XUMUYECKOW CBA3M, KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHs] B IpeaMmeTe «XHUMus» 0a30BOr0 ypOBHS paccMaTpUBAaETCs
U3yYeHHBII Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs TEOPETUYECKUH Marepuail |
(dakTosornuecKre CBEICHUS O BEIIECTBaX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeoOpraHUYecKask XUMHsD» 00yJaromMcs HPeAOCTaBIsAeTCS BO3MOKHOCTh OCO3HATh
3HaYeHHE MEePUOJUYECKOT0 3aKOHAa C OOLIETEOPETHMUECKUX U METOJOJOTUYECKUX MO3UIIMM,
riy0Xe MOHSATh MCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT obolmaromen 1o



OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX U
MIPUMEHEHNH, & TAKXKE 0 XUMUYECKHUX PEAKIMAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHseTcss B Kypcax 10 w11 kjaccoB naiieMEHTaMu  COJIEpKaHUS, HWMEIOIIUMU
KyJIbTYPOJOTHYECKH M TPUKIATHOW XapakTep. OTHU 3HAHHUS CHOCOOCTBYIOT IMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B II03HABATEIbHOM W
MPAKTUYECKON JEATENIbHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHMIO YBAXKEHUS K TMpOIECcCY
TBOpYECTBA B 00JACTU TEOPHH W MPAKTUYCCKUX MPUIIOKEHUN XHUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIUBATh WH(POPMAIUIO M MPUMEHSATH €€ IS TIOTOJIHCHUS 3HAHUH, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M HKCIIEPUMEHTAJIbHBIX MCCIENOBATENbCKUX 3a/1ad. B memom coxepxkanue
y4e0HOTro TpenMeTa « XuMUsD JaHHOTO YPOBHS M3YUYCHHS] OPUEHTUPOBAHO HA (JOPMUPOBAHUE Y
00y4arouuXxcsi MUPOBO33PEHUECKON OCHOBBI Uil MOHMMAaHUA (PUI0cOdCKUX HJIeH, TaKHX Kak:
MaTepualbHOE €IMHCTBO HEOPTaHUYECKOr0 M OPraHMYEeCKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, [TI03HABAEMOCTb ITPUPOJHBIX SIBICHUI MyTEM HKCIIEPUMEHTA
U pEIICHHUS TPOTUBOPEUYHH MEXKIy HOBBIMH (DAaKTaMH U TEOPETUYCCKUMU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XMMHUHU B PEIIEHUHU SKOJOTHYECKHX MPOoOIeM, a Takke MpodieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTEPUAIIOB.

B mane pemienus 3agad BOCIHUTAHMS, PA3BUTHS M COLMAIU3AIMU  OOYyYArOITUXCS
MPUHATBIE MPOrPAaMMON IO XUMHUHU TOAXOAbl K ONPEICICHUIO COACPKAHUS M TOCTPOCHUS
npeaMeTa ImpeaycMaTpuBaloT (OpMHpPOBAHHE YHUBEPCAIBHBIX YYEOHBIX IEHCTBHM, MMEIOIINX
0a30BO€ 3HAUCHHE JIJIsI PA3JIMUYHBIX BUJOB JACATEIHLHOCTH: PEIICHUs TPOOIeM, TTOUCKA, aHAIN3a U
00paboTkn uH(pOpMaIMK, HEOOXOAMMBIX JUIsI TNPUOOPETCHHMS OIbITa IPAKTUYECKOH U
MCCJIEI0BATENbCKOM JIEATENTbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npernoaaBaHus XMMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, Tak U
Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus, MPHU ONPEICIICHIH COIECPKATEITHLHON XapaKTePUCTHKU
nejaeil u3ydeHus MpeaMeTa HalpaBI€HUEM [EPBOCTENEHHON 3HAYMMOCTH TPaJAULIMOHHO
npu3Haéress  (OpPMHpPOBAHME OCHOB XHMHUYSCKOH HAayKd Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOI
KyJabTypbl. C METOAMYECKON TOYKH 3PEHHS] TaKOW MOJAXO0J K OIPEACIICHHUIO ILIeJIed H3y4YCHHS
MIpeMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CorynacHO JaHHOM TOYKE 3pPEHUs TJIABHBIMH LIETSIMU W3YUYEHUs TpeaIMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIFOTCS:

o GbopMHpPOBaHME CHUCTEMBl XHMUYECKMX 3HAHMM KaK BaKHEHIIEH COCTaBISIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHBl MHpa, B OCHOBE KOTOPOM JI€XKAT KIKOYEBbIE TOHSITHS,
dbyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XMMHUH, OCBOEHHUE S3bIKa HAYKH, YCBOCHUE M MMOHUMAaHUE
CYIIHOCTH JIOCTYMHBIX O0O0OOIIEHHWH MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHUE C
HCTOPUEH MX Pa3BUTHSI M CTAHOBJICHUS,

. dbopMupoBaHHEe M pa3BUTHE NPEACTABICHUNM O HAyYHBIX METOAAX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUNA, HEOOXOAMMBIX JIJIsl MPUOOPETEHUsI yMEHUN OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XMUMHUYECKUX SBJICHHI, MMEIOIIMX MECTO B HPHUPOAE, B MPAKTUYECKOU H
IMOBCEAHEBHOM XKU3HU,

. pa3BUTHE YMEHHH M CHOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAONIOJIEHHWEM U
OOBSICHEHMEM XHMHUUYECKOTO IKCIIEPUMEHTA, COOJFOJCHUEM IMPaBHJI O6€30MacHOro0 OOpaIeHus ¢
BEILIECTBAMH.

Hapsiny ¢ atum, comepskarenpHas XapakKTepUCTHKA MIeJIe U 3a7a4 W3yUeHHUs TIpeIMeTa B
porpamMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMU B
cucTeMe cpeaHero odmero oopasoBanus. Cero/iHsa B MPENoaBaHUN XUMUU B OOJIBIIICH CTETICHU
oTa€TCs MPEIOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE CO/IepKaHUsI O0yUeHUs, OpUEHTUPOBAHHOM
Ha TOJTOTOBKY BBITYCKHHKA OO0IIe00pa3oBaTeIbHON OpraHu3aliy, BIAACIONIETO0 HE HabOpoM

3HaHWHA, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CHOCO0aMHU U YMEHHUSMH aKTUBHOTO
MOJTYYEHUS] 3HAHUHM U IPUMEHEHHUS UX B PEATbHOM KU3HU ISl pEIICHUS TPAKTUYECKUX 3a]1a4.

B cBs3u ¢ sTUM npu u3ydyeHUH TpeaMera «XUMHUsS» JIOMUHUPYIOIIEe 3HaueHHE
MpruOOpETAIOT TaKKE MENIM U 3a/1a4H, KaK:

ajanrtanus OoOy4aromMXcs K  YCIOBUSM JTUHAMUYHO  Pa3BUBAIOIIETOCS  MHPA,



dbopMUpOBaHHE UHTEIJIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAaMOCTOATEIbHOMY NPUHSATHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3AHHbBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBaHue y OOYYaIOUIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIA),
UMEIOUINX YHUBEPCAIbHOE 3HAUCHUE JJISl PA3JIMYHBIX BUJIOB JEATEIBHOCTHU: PEUICHHs MpoOiem,
NOWCKa, aHalm3a M 00paboTKM uH(POpMAIMK, HEOOXOAMMBIX Ui NPUOOPETEHHS OIbITa
JESTEIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B MO3HAHMM XMMHH, a TAKXK€ JJIsl OLEHKU C
MO3UIUI IKOJIOTNYECKON 0€30I1aCHOCTU XapaKTepa BIMSHUS BELIECTB U XUMUUYECKUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IMPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSTENbHO MPHOOpETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BATh COBPEMEHHBIE HH(OPMAITHOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJIM3a Y4eOHOI U HayYHO-MTOMYJISIpPHON MH(GOPMAlUU XUMHUYECKOTO
COJIepKaHus;

(dbopMupoOBaHUE U pa3BUTHE Y O0YUYaAIOLIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpble OCOOGHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBECHIUH XUMUYECKOTO HKCIIEPUMEHTA;

BOCHHUTAaHME Yy oOyuaromuxcs YOeXIEHHOCTHM B TyMaHMCTUYECKOM HaIpaBJIEHHOCTU
XUMHHM, €€ BaXHOH pOIM B  pEHIGHUH TJIOOANBHBIX  NPOOJIEeM  PalMOHAIBHOTO
IPUPOIONOIb30BAaHUS, IOMOJIHEHUSI SHEPIeTUYECKUX PECYpCOB U COXPAHEHHUS IMPUPOIHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOIUMOCTH OEPeKHOT0 OTHOIICHHUS K PUPOJAE U CBOEMY 3/I0POBBIO,
a Tak)Ke MPHOOPETEHHUs OMBITA UCIIOIB30BAHMS TIOTYYECHHBIX 3HAHUHN JUIS IPUHSATHS TPAMOTHBIX
pellIeHUi B CUTYyalUsX, CBA3AHHBIX C XUMHUUYECKUMU SIBIICHUSMHU.

MecTo u posb npeaMeTa B y4eOHOM IJIaHe (KOJIN4YeCcTBO y4eOHbIX Yac0B, HA KOTOpoe
paccuuTaHa paldoyasi MporpaMMa B COOTBETCTBHM € Y4eOHBIM ILUIAHOM, KaJleHJAPHbIM
y4eOHBbIM rpauKom).

B yueOHOM maHe cpenHero oOuiero oopa3oBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHSI
BXOIHWT B COCTaB NIpeAaMeTHoW obnactu «EcTecTBeHHO-Hay4HbIe mpenMmeTsn. OOiee 4Yucio
4acoB, OTBEAEHHBIX U U3YUYCHUS XUMUU, Ha 0a30BOM YPOBHE CpeHero oliiero oopa3oBaHus,
coctapisieT 68 yacon: B 10 knacce — 34 yaca (1 yac B Heneno), B 11 kiacce
— 34 yaca (1 gac B Hezento).

2.COAEP KAHHUE OBYUYEHMUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XUMHUH

IIpenmer opraHudeckod XUMHM: €€ BO3HMKHOBEHHME, pa3BUTHE W  3HA4YCHHE
B NIOJIyUE€HUHU HOBBIX BEILLECTB M MaTepHasioB. Teopus CTPOEHUS OPraHUYECKUX COEIMHEHUHN A.
M. bytnepoBa, e€ ocHOBHbIe MOJOXKeHUsA. CTpyKTypHble (DOPMYJIBI OPraHUYECKHUX BEIIECTB.
['omomnorus, uzoMepusi. XUMHUUECKasl CBSI3b B OPraHUYECKHX COEAMHEHUSX — OJIMHApHbIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o0  KJIacCUpHUKAIMM ~ OpraHWYECKHX  BemecTB. HomeHkiaTypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) W TpUBUAIbHBbIE Ha3BaHMS BaXKHEHIINX
IIPEACTABUTENIEH KIIACCOB OPTAaHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJIbI U3YUYECHHS BEUIECTB U MX MPEBPAIICHUI: 03HAKOMIICHHE C
o0pa3liaMu OpraHUYECKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEIUPOBAHHE MOJEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJCHHE M ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYEeCKUX BEIIECTB MIPU HarpeBaHUH (TIaBJIeHUE, 0OyIIIMBaHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, N'OMOJIOTMYECKMH psa. MeTraH M 3TaH — mpocTenmue
IPEeACTaBUTENH aJIKaHOB: (PU3NYECKHE U XUMUYECKUE CBOMCTBA (PEeaKLIMU 3aMELICHUs U TOPEHUsT),
HAaxO’KJIEHUE B IIPUPO/JIE, IOJYUYECHHUE U TPUMEHEHNE.




AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psii. DTUIEH U MPONUJIEH — MPOCTEUIINE
MPEJICTABUTENIN AIKEHOB: (PU3MYECKHE M XUMHUYECKHE CBOWCTBAa (PEaKIMU TUAPUPOBAHUSA,
raJIoreHUPOBAHMUS, THIPATAlIUU, OKHCIICHUS U OJIMMEPHU3aLlnN ), TOJIyYeHUE U IPUMEHEHHE.

Anxamuensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMHYCCKHE
cBoiicTBa (peakius noiauMmepusanuu). [logyyeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psAJl. ALIETUIICH —
MIPOCTEHIINIA PEACTaBUTENb aJIKUHOB: COCTAB, CTPOCHHE, (PU3NYECKHE U XMMHUYECKHUE CBONCTBA
(peakuuu TUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOJy9YCHUE U IIPUMEHEHHE.
Apenbl. benson: coctaB, cTpoeHue, GpuznuecKue U XMMUYECKHUE CBOMCTBA (peaKkiun
raJlOreHUPOBAHUS U HUTPOBAHMS), MTOTYUYECHUE U PUMEHEHUE. Tonyon: cocmas, cmpoenue,
Qu3zuueckue u xumuueckue ceoucmsed (peakyuu 2ai02eHUpo8aHus U HUMpo8auus), noiyyeHue u
npumeHnenue. TOKCUYHOCTh ~ apeHOB.  ['eHeTHueckas  CBSI3b  MEXJIy  YIUVIEBOAOPOJaMH,
MPUHAJJISKAIINMHE K Pa3IMYHbIM KJIaccaM.

[TpupoaHbIe UCTOYHHUKYU YTIIEBOAOPOI0B. [IpupoaHbIN Ta3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedtp u e€ npoucxoxaenne. CriocoObl mepepadoTKH HEPTHU: IEPETOHKA, KPEKUHT (TEPMUYCCKUH,
KaTaquTHueckuil), muponus. [IpomykTel mepepaboTku HepTH, UX NpPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAILHBIC METO/bl U3YYCHUS BEIISCTB U WX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3liamu I1acTMacc, KayuyykoB U pe3uHbl, Kouekuuu «HepTs» u « Yoy, MoJeTupoBaHue
MOJICKYJI YTJICBOJAOPOJOB M TaJlOTCHONPOW3BOJIHBIX, IPOBEICHUE NIPAKTHYECKON pPabOTHI:
MOJTy4YeHHUE TUJICHA U U3YUYECHUE €TI0 CBOMCTB.

Pacuérnble 3agauu.

Bolunicnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIHUYECTBa
MCXOJIHOTO BEUIECTBA WM MPOAYKTa PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MPOyKTOB PEAKIIUH).

Kucnopoacoaep:xamue oprannyeckue coeJMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHI. METaHON M 3TAHON: CTpOeHHUE, (PU3UYecKue u
XUMHUYECKHE CBOWMCTBA (PEaKIMU C aKTHBHBIMH METaJUIaMH, TaJIOTEHOBOJIOPOIAMH, TOPEHUE),
npuMeHeHue. BogopoaHeie cBsIi3u Mexk 1y MOJIEKyJIaMH CIIUPTOB. J[eficTBUE MeTaHOJa U 3TaHOJIA

Ha OpPraHu3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. ODTWIECHIVIMKOAb W TJHUIEPUH: CTPOCHHUE, (PU3NYECKHE U
XMMHUYECKHE CBOIMCTBA (B3auMOJIEICTBHE CO LIEIOYHBIMU METaJlIaMH, KaueCTBEHHAs! Peaklys Ha
MHOTOaTOMHBIE cHupThl). JlelicTBue Ha opraHu3M denoBeka. [IpumeHeHue riuiepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTPOEHUE MOJEKYJbl, (U3NYECKHEe WU XHMHUYECKHE CBOMCTBA. TOKCHYHOCTh
denona. [Ipumenenue genomna.

Anpneruapl U kemownvl. DopManbIeruj, aueTaibJerua: CTPOeHHE, (U3NYECKUue u
XMMHUYECKHE CBONCTBAa (pEaKkUMHU OKHUCIEHHS M BOCCTAHOBJIEHHUS, KAUECTBEHHbBIC pEAKLUH),
MOJTy4Y€HHUE U IPUMEHEHHE.

O/HOOCHOBHBIE Ipe/ieNbHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAs! KUCIIOTHI:
CTpoeHHe, PU3NYECKUEe U XUMUYECKHE CBOICTBA (CBOMCTBA, OOIIME /IS Kjlacca KUCIIOT, PEaKIIHs
TepuUKalMK), TOoJNydeHHe M TnpuMeHeHue. CreapuHOBass M OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICIIUX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIpOaN3 ClI0XKHBIX 3(UPOB.
Kupsr. I'maponus xupos. [Ipumenenne xupoB. bruosornyeckas posb )KHPOB.

VYraeBojpsl: cocTaB, Kiaccudukanus yriaeBoJoB (MOHO-, TU- U onucaxapusl). [roko3a
— MPOCTENIINI MOHOCAXapua: OCOOEHHOCTH CTPOEHUSI MOJEKYJbl, GU3NYECKUE U XUMUYECKUE
cBoiicTBa (B3aumoeicTaue ¢ ruapokcuioMm menu(Il), okucinenne aMmMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBNeHHE, OpOXXKEHWE TIIFOKO3bl), HAXOXICHHE B MPHUPOJIE, NMPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK N30MEP TIFOKO3BI.

Kpaxman u uemnonos3a kak npupoHbie noaumepbl. CTpoeHrne Kpaxmania U eJUTF0I03bI.
dusnyuecKkue U XMMHUYECKHe CBOMCTBA Kpaxmaia (THIpOiIn3, KayeCTBEHHAs PEaKIHs C HOI0M).

OKClepUMEHTAIbHbIE METOJIbl M3YYEHMsI BEUIECTB W MX IMPEBpAllleHUu: MpPOBEACHUE,
HaOJIOZIeHWe W OMNHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KAayeCTBEHHBIE




pEeakIMy OJIHOATOMHBIX CHUPTOB (okucieHue sTaHona okcuaoM Menu(Il)), MHOroaroMHBIX
crupToB (B3ammopeiicTBue riuiepuHa ¢ ruapokcuaom wmemu(ll)), ampaerunoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpokcunom meau(ll), B3aumoseiicTeue kpaxmana
C MOJIOM), IPOBE/ICHNE ITPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a/1a4.

Bbruncinenuss 1o ypaBHEHHIO XWMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOIO BEIIECTBA WIIH MIPOYKTa PEaKIMu 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJHBIX BEILECTB WM MIPOyKTOB PEAKILIUN).

A3oTcoeprkalie OpraHu4eckie CoOeIMHEHUSI.

AMUHOKHCIIOTBI Kak aM(oTepHble OpraHu4Yeckhe coeAuHeHus. Pusnueckue u
XUMHYECKHE CBOICTBA AaMHUHOKUCIOT (HAa MpuMepe TJUIMHA). buonornyeckoe 3HaueHUE
aMHUHOKHCIOT. IlenTunml.

benku kak mpupoaHbIE BBICOKOMOJEKYJSApHBIE coenauHeHus. [lepBuuHas, BTopuyHas U
TPETUYHAsl CTPYKTypa O€nKoB. XUMHUECKHE CBOWCTBA OCIKOB: THAPOJIH3, JCHATypaIus,
KaueCTBEHHbIE PEaKIIMU Ha OEJIKU.

OKcliepUMEHTAIbHbIC METOJIbI M3YYEHHUS] BENIECCTB M UX NPEBPALCHH: HAOIIOJCHHE U
OMKCAaHUE AEMOHCTPALIMOHHBIX OIBITOB: JeHATypauus OENKOB IMpU HArpeBaHUM, ILIBETHHIE
peakuuu OeIKOoB.

BbicokomosiekyisipHble cOeTUHEHUSs

OCHOBHbBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJHMEp,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPHU3ALUU, CPEIHAS MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3allKs U MOJIUKOHIEHCAIUS.

OKCIEPUMEHTAIbHBIE METO/bl U3YUYECHHS BEUIECTB U MX MPEBPAIICHUI: 03HAKOMIIEHHUE C
o0Opa3LamMu IpUpPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyuyyKOB.

MexnpeaMeTHbIEe CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3EHM Hpu M3YyYEHMM opraHmyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCSI 4Yepe3 KCIOIb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX IOHSATUH, TaKk H
MOHATHUM, SIBISIFOIIMXCS CUCTEMHBIMU JUJISl OT/EIbHBIX MPEIMETOB €CTECTBEHHO-HAYyUYHOTO LUKJIA.
OOmue ecTecTBEHHO-Hay4YHbIE MOHSTHS: SBJICHHE, HAy4YHBIM (PakT, rumoresa, 3aKOH, TEOPHS,
aHaJN3, CUHTE3, KIIaCCH(PUKALNS, TIEPUOJHIHOCTh, HAOIIOICHHE, U3MEpEHUE, 9KCIIEPUMEHT,
MOJIETTUPOBAHUE.

®duszuka: MaTepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIeCTBa, (PU3NYECKUE BETMUUHBI U €JMHUIIBI MX
U3MEpEHHUS.

buonorus: kierka, opranusMm, 6uocdepa, 0OMEH BELIECTB B OpraHu3me, (pOTOCHUHTE3,
OMOJOTNYECKH aKTHBHbBIE BellecTBa (O€IKH, YIIIeBOb, )KUPBI, (DEPMEHTBHI).

I'eorpadus: MuHepaibl, TOpHBIE TOPOABI, TOJIE3HbIE HCKOIIAEMbIe, TOIUIUBO, PECYPCHI.

TexHosorus: nuuieBble TPOIYKThI, OCHOBBI PAllMOHAIBHOIO TUTAHMSI, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE NPENapaThl, MAaTepHalIbl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMUYecKUil 37eMeHT. AToM. Snpo aroma, H30TOMNBI. DJIEKTPOHHAs 000JI0YKA.
DHepreTUYecKrue ypoBHH, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d- smemeHTbl. OCOOEHHOCTH
pacripesie/ieHUs] JIEKTPOHOB MO0 OpOMUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(UTYypalus aTOMOB.

Ilepuognuecknii 3akoH u Ilepumonnueckas cucTeMa XHMHUYECKHX d3JeMEHTOB /I,
N. MenpaeneeBa. CBsA3b NEpUOAUYECKOrO 3akoHa U llepmomnueckoil cucTteMbl XMUMHYECKUX
anemenToB /. . MenzeneeBa ¢ COBpEMEHHON TEOpuEll CTpPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyIIam U nepuojam. 3HaueHue NepUoANYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKas CBS3b. BUIbl XMMHUYECKOH CBs3M (KOBaJECHTHas



HETOJISIpHAsT W TIOJISIpHAsl, MOHHAsI, MeTajuThdeckas). MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-AKIENTOPHBINH). BomoponHas cBsi3b. BaleHTHOCTS.
DJIeKTPOOTpULIATEIbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KaTUOHBI U AaHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUsS. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTue o gucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas 101
BEILIECTBA B paCTBOPE.

Knaccudukanmss HeopraHuueckux coeauHeHMd. HoMeHkIaTypa HEOPraHMYECKUX
BELIECTB. ['€HETHMYECKass CBSI3b HEOPraHMYECKUX BEUIECTB, IMPUHAMICKAUX K Pa3IMYHBIM
KJIaccam.

Xumuueckass peaxius. Kinaccupukanmuss XMMUYECKMX PEAKIUA B HEOPTaHUYECKOW M
OpPraHMYEeCKOM XMMHH. 3aKOH COXPAHEHUs MACChl BEUIECTB, 3aKOH COXPAHEHUS U IPEBpALCHUS
SHEPIrUU IIPU XUMUYECKUX PEAKLIMAX.

CKoOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3H4YHBIX (hakTopoB. OOpaTUMBIC PEAKIIUH.
Xumuueckoe paBHOBecue. DAKTOPBI, BIUSIONIME HA COCTOSIHUE XHMHUYECKOTO PABHOBECHS.
[Tpunnun Jle [laTenbe.

Onektponutryueckas auccoruainus. CuwibHbIe W ciiadble AMeKTpoiauThl. Cpeaa BOAHBIX
PacTBOPOB BEIIECTB: KUCJIAsl, HEUTpaibHas, ET0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTEIIHHBIEC PEAKIUH.

OKCIIEPUMEHTAJIbHBIC METOJbl M3YUYECHHUSl BEUIECTB WM WX MPEBPAICHUN: AEMOHCTpAIIUs
tabnui «llepuonuueckas cucrema xumuueckux annemeHToB [|. . MennpeneeBa», u3ydeHue
Mojelied KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHHE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3lIoKEHUE IEPOKCHUJIa BOAOPOJAa B TMPUCYTCTBUMU KaTalu3aropa,
ONpeIeJICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO MHJIMKATOpA, PEaKLIUU
MOHHOTO OOMEHA), TPOBEJCHUE IMPAKTUYECKOW paboThl «BiusHUEe pa3inyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKIIUM».

Pacuérnpie 3a1aun.

Pacuérpl 1o ypaBHEHHSIM XUMHUYECKUX PEAKIIUI, B TOM YHCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCMOJIb30BAHUEM MTOHATHS «MACCOBAsI JOJISI BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilomoxenne HemerasmmoB B lleproanyeckod cucTeMe XHMHYECKHX
sanementoB J[. U. MenzaeneeBa U 0OCOOEHHOCTH CTpOeHUS aTOMOB. (Du3NyecKue CBOICTBa
HEMETAJUIOB. AJUTOTPOIHS HEMETAIOB (Ha MpUMEpe KUCIOPO/ia, cephl, pocdopa u yriaeposa).

XUMUYEeCKHE CBOWCTBAa BaXKHEHIIMX HEMETauIoB (TaJoreHOB, cephl, a3oTa, (ocdopa,
yIiiepoJia U KPEMHUSA) U UX COSAMHEHUHN (OKCUIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI ).

[IprMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COEAMHEHUH.

Meraiutel. Ilonoxenue metamuioB B [lepuoanueckoi cucteMe XMMUYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOrime
¢dusnueckue cBoiicTBa MeTaysioB. CIUTaBbl METaIOB. DIEKTPOXUMHUYECKUM pSAJl HaMpsHKEHUN
METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIIOB (HATpUM, Kanuid, KaibIMid, MarHui,
ATIOMUHHH, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

O6mue ciocoObl momy4deHust MeTamioB. [I[puMeHeHre MeTamIoB B ObITY U TEXHUKE.

OKCIEpUMEHTAILHBIC METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAIICHUN: H3y4YEHUE
KOJUTEKIIUU «MeTasuibl U CIIaBbl», 00pa3lloB HEMETAIJIOB, PEIlIEHNE YKCIIEPUMEHTANBHBIX 33/1a4,
HaOJIOZICHUE W OINHMCAHHWE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUIPOKCHUIA aJIFOMUHHUS C PACTBOPAMU KUCJIOT U LIEIOYEH, KAUECTBEHHBIE PEAKLIMA HA KAaTUOHBI
METaJlIOB).

Pacuérnble 3a/1auu.

Pacuéter Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Win 00BEMY OJHOTO U3 yUACTBYIOIIMX B PEAKIIMH BEIIECTB, pacdEéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KU3Hb

Ponp xumun B o6ecrieueHnn HKOJI0THIECKOM, SHEPTETHUECKOU 1 TTUIIIEBOM 0€3011acCHOCTH,




pa3sBUTHU MeIUIMHBL. [IoHATHE 0 HAyYHBIX METO/1aX ITO3HAHUS BELIECTB M XMMUUYECKHX PeaKIHii.

[IpencraBnenus o0 OOMMX HAyYHBIX MPUHLMIAX [POMBIIUICHHOTO IIOJYy4YEHUS
BAKHEUILNX BEIIECTB.

YenoBek B MHpE BEIIECTB M MAaTE€pPHUajOB: BAXKHEHIINE CTPOUTENIbHBIE MaTEepHAIIBI,
KOHCTPYKLIMOHHbIE MaTepHualibl, KpPackH, CTEKJIO, KepamMHKa, MaTepualibl Ul 3JIEKTPOHUKHU,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XuMHsT U 370pOBbE YEJIOBEKA: IMpaBHJa HCIOJIb30BaHMS JIEKAPCTBEHHBIX IpENaparos,
IpaBuiIa 0e30macHoro UCIIOJIb30BaHUs npenapaToB OBITOBOA XUMHU
B [IOBCE/IHEBHOM KU3HH.

MeXnpeAMETHBIE CBA3H.

Peannzanus MexXnpenIMeTHbIX CBsI3€H MpU M3ydeHUH OOIel U HEOPraHMYeCKOW XUMHUM B
11 xmacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHIA,
TaK U MOHATHH, SBJSIFOIUXCA CUCTEMHBIMH JUIsl OTAEIbHBIX IIPEJIMETOB €CTECTBEHHO-HAYUYHOTO
IIUKIIA.

OOwe ecTeCTBEHHO-HAayuyHbIe IOHATUA: HAyyHbIH (DakT, TMIIOTE3d, 3aKOH, TEOpHs,
aHaJn3, CUHTE3, KIaCCU(pHUKAIIHS, TIEPUOIUNIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTHPOBAHNE,
U3MepeHue, sBJICHUE.

@dusnka: MaTepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOII,
PaJlMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUUECKUI ypOBEHb, BEILECTBO, TEJIO, 00BbEM, arperaTHoe

COCTOSIHUE BELIECTBA, (PU3NUECKUE BETMUMHBI U €MHULBI UX U3MEPEHHSI, CKOPOCTb.

Buomorusi: kierka, OpraHuM3M, 3KOCHUCTeMa, Omocdepa, Makpo- U MHKPOAJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

I'eorpadusi: MuHepasbl, TOPHbBIE TOPObI, T0JE3HBIE UCKOMAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus:  XUMUYecKas  MPOMBILIUIEHHOCTb,  METAUIyprus,  MPOU3BOICTBO
CTPOMUTEIBHBIX MATEPUAJIOB, CEJIbCKOX03SIICTBEHHOE ITPOU3BO/ICTBO, TUIIIEBAsI IPOMBIIIIIEHHOCTb,
¢dapMmarieBTUUYECKass ~ MPOMBIIUIEHHOCTh,  IPOMU3BOJACTBO  KOCMETHMYECKHUX  IIpernaparos,
IIPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTepuasos, AIIEKTPOHHASI IPOMBIIIIIEHHOCTD,
HaHOTEXHOJIOTHH.

3. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMUH
HA BA30BOM YPOBHE CPEJHEI'O OBLIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHs OOyYaroIIMMUCS
porpaMM cpeaHero obuiero oopazoBaHus (JIMYHOCTHBIM, METAaPEIMETHBIM U IPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOH Ui pa3paOOTKM IUIAaHMPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
IIPOrpaMM CpPEHEro 00111ero 00pa3oBaHUs SBISETCS CUCTEMHO-IESITEIbHOCTHBIN MOJXO0/.

B coOTBETCTBUM C CHUCTEMHO-AESTEIBHOCTHBIM IOAXOIOM B CTPYKTYpPE JIMUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MpeAMETa « XUMUS» Ha YPOBHE CPEAHET0 00IIero 00pa30BaHuUs BbIJICIIECHBI
CJIEIyIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYarOUUMHUCS POCCHICKON TPaKTaHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIM4Me MOTUBAILUU K O0yUYEHHIO;

L[eJIeHANIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEXKJIEHUH JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPHUYECKUX TPAIULIUi 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEH JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMM, NPUCYIIMMHU IIEJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYME MPABOCO3HAHUS 3KOJOIMYECKOW KYJIBTYPHl M CIIOCOOHOCTH CTaBUTh LEIU M
CTPOUTH >KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS IpeAMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHOM JESTEIbHOCTM B COOTBETCTBUM C T'yYMaHUCTHYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJA€aJaMH POCCUICKOTO
IrpaXXAaHCKOTO OOIIeCcTBAa, MPUHATHIMU B OOILIECTBE HOpPMaMu U TpaBUJIaMH TOBEIEHUS,
CIOCOOCTBYIOLIMMHU TPOLIECCaM CaMOMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBIICHMS



JUYHOCTH 00YyYaIOIIHUXCS.

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHSI MTPEeaMeTa « XUMHUS OTPaXaroT cHOPMUPOBAHHOCTD
OTIBITA TIO3HABATEIBHON M MTPAKTUYECKOM IEATETLHOCTH 00YYaIOIIUXCS 10 Pealu3aliii IPUHSIITHIX
B OOIIECTBE LIEHHOCTEH, B TOM YHCJIEC B YACTH:

1) rpa:xxaaHCcKoOro BOCIMTAHUSA:

0CO3HAHMS 00YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAKEHUS K
3aKOHY U ITPaBOIOPSIKY;

Hpe[[CTaBJIeHI/ISI O COIIMAJIBHBIX HOpMaX 158 HpaBI/IHaX MCKINYHOCTHBIX OTHOH_IGHI/Iﬁ B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JAEATEIBHOCTH MPU CO3JJaHUN Y4eOHBIX IPOEKTOB,
pEIICHUH YUYeOHBIX U TI03HABATEIBHBIX 33/1a4, BBITIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI APYTHX
MIPU aHAJIU3€ PA3TMYHBIX BUIOB YYeOHOMH JEATEIHHOCTH,

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

IIEHHOCTHOTO OTHOIICHHS K HCTOPHYECKOMY M HayYHOMY HACIICUI0 OTCUYECTBECHHOM
XYUMMUU,;

YBOXEHUS K IPOIIECCYy TBOpYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHUS TOTO, YTO AOCTHKEHHS] HAYKH €CTh Pe3yJbTaT JJIUTENbHBIX HaONI0JICHUH,
KPOIIOTJIMBLIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, IOCTOAHHOI'O TPy da yLIéHLIX U MPAKTUKOB;

WHTEpeca W TIO03HABATEJIIbHBIX MOTHBOB B TIOJYYEHUH U TOCJIEAYIOIIEM aHaju3e
I/IH(l)OpMaLII/II/I 0 NCPCAOBLIX JOCTMIKCHUAX COBpeMeHHOI\/JI 0TE€YCCTBEHHOU XUMHUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBCHHOI'O CO3HAHUS, STUYCCKOT'O IMOBCACHU A,

CIIOCOOHOCTH OLIGHMBAaTh CUTYallud, CBSA3aHHBIE C XUMHUYECKUMH  SIBICHUSIMU,
U NPUHUMATbL OCO3HAHHBIC PCIICHHA, OPHUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMbI H
LEHHOCTH;

TOTOBHOCTHU OIICHUBATH CcBOE IMOBCACHUC MU IIOCTYIIKKM CBOHUX TOBapI/IHIeﬁ C HO3PIIIPII>1
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 3710pOBOr0 M O€30macHOro odpasa KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus mpaBmil 0€30MacHOT0 OOpalleHus] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKM3HU ¥ B TPYJOBOM JIEATEIBHOCTH,

IMOHUMAaHUWs HCHHOCTU NPaBUJI HHAUBHUAYAJIbHOI'O U KOJUICKTUBHOI'O 0€e3011acCHOT 0
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUs TOCJIEACTBUI M HENpPUATUS BPEIHBIX NPUBBIYEK (YNOTPEOJIEHUS aJTIKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

5) TpyA0BOIro BOCIMTAHUSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENIbCKONW JEeSTENbHOCTH,
0OLIECTBEHHO OJIE3HOH, TBOPUYECKOM U IPYrUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YaCcTHE B PEIICHUH NPAKTHUECKUX 3373y COIUATbHON
HAIPABIEHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);

HMHTEpeca K MPAaKTUYECKOMY M3YyYeHHIO0 Mpodeccuil pa3mTudHOro poja, B TOM YHCIEe Ha
OCHOBC IMPUMCHCHUS IMPEAMCETHBIX 3HAHUH 110 XUMHU,

YBOKEHUS K TPYIY, JIOASIM TPyJa U pe3yJibTaTaM TPYI0BOM JeSTEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIyaJIbHOM TpaeKkTOpuu oOpa3oBaHMUs,
Oynymieit mpodeccuu U peanu3anud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB M IMMOTpeOHOCTEH 00IeCcTBa,

6) ’3K0J10rMYEeCKOr0 BOCTIMTAHMS

IKOJIOTHYECKH 11e1eCO00pPa3HOro OTHOMICHUS K MIPUPOJIe, KaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

IMOHUMAaHUS TJI00AJILHOTO XapakTepa SKOJIOrHICCKUX HpO6J’IGM, BIIMAHHUS DKOHOMHNYCCKHUX
MIPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLUAIBHOMN Cpebl;

OCO3HAHUA HeO6X0)II/IMOCTI/I HUCITIOJIB30BAHUA )IOCTI/I)KCHI/II\/'I XUMHHU I pEIICHW BOITPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;



AKTUBHOT'O HEMPUATHUS NEHCTBUH, MPUHOCAIIUX BPENl OKPYKAIOUIEH MPUPOIHON Cpee,
YMEHHS TIPOTHO3UPOBATh HEOIArOMPUATHBIE 3KOJOTUYECKHE TOCIECACTBUS MPEANPUHUMACMBIX
JICUCTBUI U NMPEIOTBPAILLATh UX;

HaJU4Usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KyJIbTYphI, OIbITa
JNESATEIIbBHOCTH  DKOJIOTUYECKOW  HAmNpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBAaThCS HMHU B
MO3HABATEIILHON, KOMMYHUKATUBHON U COIIMATBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMopooui;

7) 1IEeHHOCTH HAYYHOT'0 TIO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MIPAKTHKHY;

MOHUMAaHUs CleUu(PUKN XMMUU KaKk HayKH, OCO3HaHUS e ponu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOTO MBIIUICHUSI, CO3/IJAHUHU 1IEJIOCTHOTO MPEICTABICHUSI 00 OKPYKAIOIIeM
MUpE KaK O €IUHCTBE MPHUPOJAbI U YEIOBEKa, B MO3HAHUU IMPUPOIHBIX 3aKOHOMEPHOCTEH U

peleHny npooIeM COXpaHEeHUs IPUPOAHOTO PABHOBECHS,

yOexIEHHOCTH B 0COOOHM 3HAYMMOCTH XMMHHU JJIsl COBPEMEHHON LMBWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM POJM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOM
KYJIbTYpBI, PELICHUHU TI00aIbHBIX NMPOOJIEM YCTOWYMBOIO Pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, NHIIEeBOW M 3KOJOrMYecKod O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI,
00eCTIeYeHNN YCIOBUI YCIICIIHOTO TPYAa M SKOJIOTHYECKH KOM(DOPTHON KU3HU KAKIOTO YIeHA
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHUMAHHs CYLIIHOCTM METOJIOB IIO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJIydYaeMble 3HAHHS JUIs
aHaM3a U OOBSICHEHUs SIBJICHMHM OKpPYXKAlOIIero MUpa M MPOUCXOJAIIMX B HEM HM3MEHEHMI,
YMEHUs JieslaTb 000CHOBAaHHbBIE 3aKIF0UYEHHUS HA OCHOBE HAyUHBIX ()aKTOB U UMEIOILUXCS JaHHBIX
C LIEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSATEJIBHO UCIO0JIb30BATh XUMUUECKUE 3HAHUS JUIs peLIeHUs IpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYalMsIX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBbCKON IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpPa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTMBHOMY TIIOJIyYEHHMIO HOBBIX 3HAaHMM 110 XMMHMH B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJAa B pa3IMUHBIX cdepax MnpodeccHoHaTbHON
JeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yiabTaThl OCBOCHHUS Y4eOHOro mpeaMmera «XUMHUS» Ha YpOBHE
CcpemHero o0miero o0pa3oBaHus BKIIOYAIOT!

3HaYUMBIE A7 (OPMHUPOBAHUS MUPOBO33PEHUS OOYUAIOUIUXCS MEKIUCIUTUIMHAPHBIC
(MexXnpeaMeTHbIE) OOlLIeHaAY YHbIE TOHITHSI, OTPaXKaroIIe 11eIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienuuKy METOJIOB MTO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO,
OHEprus, SABJICHUC, MPOHECC, CUCTEMA, HayLIHI)II\/JI (i)aKT, IMPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUS, UCCIIeI0OBAaHUE, HAOMIOICHNE, U3MEPEHUE, SKCTIEPUMEHT U PYTHE);

YHUBEpCaJbHbIE  yueOHble  JIeHCTBUS  (TIO3HaBaTelbHbIE,  KOMMYHUKATHUBHBIE,
peryiaTuBHbBIE), obecreunBaroniye QGopmMupoBaHue (yHKIMOHAIBHOW T'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYarOIINXCs;

CIIOCOOHOCTh ~ OOYyYaloOlUXCS  HCIIOJIb30BaTh  OCBOCHHBIE  MEKIUCIUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHHUBEPCAJIbHBIC y‘—Ie6HBIe }IeﬁCTBHH B IIO3HABaTEILHON WU
COLIMATILHOM MTPAKTHKE.

MertanpeameTHble pe3ysibTaThl OTPa)XKalOT OBJaJIEHUE YHUBEPCAJIBbHBIMH YyUe€OHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

OBJIaIICHl/Ie YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/l Imo3HaBaTe/JIbHbIMU HCﬁCTBI/IHMI/lZ

1) 0a30BbIe JIOTHYECKHE AeiiCTBUS:
CaMOCTOSITENTLHO (DOPMYIHPOBATh M aKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE e&



paccMaTpuBaTh;

OMPCACIIATL HLCIIU ACATCIBHOCTHU, 3alaBasd IMapaMCTPbl U KPUTCPUHU HX IOOCTHUIKCHUA,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C TOCTABJICHHBIMHU IEJISIMU;

HCIIOJIb30BATh IIPU OCBOCHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA — BbBIACIATH
XapaKTepHble TMPHU3HAKU T[OHATHH W YCTaHABIMBATh WX B3aMMOCBSI3b, HCIOJIB30BATh
COOTBCTCTBYIOIIMEC MMOHATHA IJIA 00BsICHEHHS OTACIIBbHBIX q)aKTOB n ﬁBHCHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPUU JUTSI KJIacCU(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3YU MCIKAY U3YUACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, ICIyKTHBHBIC, IO aHAJIOTHH),
BBIABJIATE 3daKOHOMCPHOCTU W HNPOTUBOPCHHA B paCcCMATPHUBACMBIX ABJICHUAX, q)OpMyJ’II/IpOBaTB

BBIBO/IbI U 3aKJIFOUEHUS;

IIPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeJH, IPe00Pa30BbIBATh MOJIENIbHBIE IIPEACTABICHUS — XUMUUYECKUM 3HAaK (CUMBOJI) 3JIEMEHTA,
xuMu4eckass (opMmysa, YpaBHEHHE XHMHUYECKOW peakIuu — TpPH pPEUIeHHH Y4eOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3aJ1ay, IPUMEHATh Ha3BaHHBIE MOJEIIbHbBIE IPEICTABICHUS 115
BBISIBJICHUSI XapaKTEPHBIX IIPU3HAKOB MU3yUYaeMbIX BEILIECTB U XUMUYECKUX pEaKLUM.

2) 0a30BbIe HCCJIeI0BaTeIbCKUE JIelCTBUA:

BJIa/IETh OCHOBAMHU METO/I0B HAYyYHOI'O TIO3HAHMSI BELIECTB U XMMHUECKUX PEaKLIUii;

dbopMynMpoBaTh LENM M 3aJaud  HCCIEAOBAHUS, MCIIOJIB30BaTh IIOCTABICHHBIE MU
CaMOCTOSITENIEHO C(POPMYJIMPOBAaHHBIE BOMPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 GOPMHUPOBAHUS TUITOTE3bI 110 IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIa/IETh HaBBIKAMHM CaMOCTOSITEIbHOIO IUIAHUPOBAHUSA U TPOBEACHUS YUYECHHUYECKHUX
9KCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOJI0JIaTh 3@ XO/0M IPOLEcca, CaMOCTOSTEIbHO
IPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIHpOBaTh OOOOIIEHUS U BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHUSA, COCTABIIATE OOOCHOBAHHBIA OTYET O MPOJIEIaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHYECKOH HCClIe0BAaTEIbCKOM U IMPOEKTHOW JeATEebHOCTH,
HPOSIBJIATH CIOCOOHOCT M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B [TO3HAHUS.

3) paGora c uHpopmanuei:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHGopManuu (HaydyHO-NOIMyJsIpHas
JaUTepaTypa XMMHUYECKOrO COJIepXKaHMsl, CIIpaBOYHble MocoOus, pecypchl MHTepHera),
aHAJIM3UPOBATh MHPOPMALIHIO PA3IMYHBIX BUJOB U (POPM IIPE/ICTaBICHUSI, KpUTHUECKU OLIEHUBATh
€€ IOCTOBEPHOCTb U HEMPOTUBOPEUYNBOCTD;

(dbopMynHupoBaTh 3anpochl W NPUMEHATh PA3IUYHbIE METOJbI MpPH MOHCKE U O0TOOpe
uH(popMalLu, He0OXO0AUMOM /1JIsl BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeIeaEéHHOrO TUIa;

IpUOOpETaTh OMBIT UCIOJIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAIbHYIO (hopMy HpezcTaBieHus HH(POpMAUU (CXEMBI,
rpad UKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAay4YHBIH SI3bIK B KAauyecTBE CpEACTBA NpU paboTe C XUMHUYECKOH
uHpopMaluell: NPUMEHATh MeXNpeaAMeTHble ((u3nYeckue M MaTeMaTU4yeCcKue) 3HAKH U
CUMBOJIBI, (hOpMYIIbl, a0OPEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPECTBA HATJISIIHOCTH.

OB.TIa)IeHI/Ie YHuBEpPCAJIbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMH:

3aJlaBaTh  BOINPOCHI IO  CYIIECTBY OOCyKJTaeMoW TeMbl B  XOJe JHaliora
W/WIH JTUCKYCCHH, BBICKA3bIBaTh HJEU, (OPMYIHUPOBATH CBOM MPEAIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHHUS MTPEIOKSHHOM 3a/1a4H;

BBICTYIIATh C IMpe3eHTalMel pe3yJIbTaTOB MO3HABATENbHON JEATEIBHOCTH, MOTyYEeHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBIIIOJHEHUH XHUMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYECKOW pabOThl TO WCCIEAOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
pea3anuu y4e0HOTO MPOEKTa u (hopMyITHpOBaThH BBIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIIEIOBAHII MyTEM COTJIACOBAHUS MO3UIIMHI B X0JIe 00CYKIeHUs
1 00MeHa MHEHUSIMH.



OBiageHne YHHUBePCAJbLHBIMHU PeryasTHBHBIMM e CTBUSIMU:

CaMOCTOSTENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBLHYIO JIESTEIBHOCTD,
onpenenss e€ Ienu M 3a1a4d, KOHTPOJIUPOBATh U MO MeEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeaIaraeMblii aITOPUTM JICHCTBUI NPU BBITOJIHEHUH YYEOHBIX M HCCIIEIOBATEILCKUX 3a/ad,
BBIOMpaTh Hanbosee F3(pPEeKTUBHBIN cIOCO0 UX PEUIeHUS C YYETOM MOJTYUYESHUsI HOBBIX 3HAHUH O

BCIIECCTBAX U XUMHUUYCCKUX PCAKIIUAX;
OCYHICCTBJIAAT CaMOKOHTPOJIb CBOCM JeITEIbHOCTH Ha OCHOBE camoOaHaIu3a u
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca « OpraHndeckas XMMUs» OTPaXkaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOH COCTaBISIOUICH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpPA, POJIM XMUMHHA B IO3HAHWU SBJICHUH MPHUPOIBI, B (HOPMUPOBAHHU
MBIIUICHUST U KYJIbTYypbl JUYHOCTH, €€ (PYHKIHMOHAIBHONW TPaAaMOTHOCTHU, HEOOXOAMMOMW st
peIIeHus MPaKTHYECKUX 3a7a4 M SKOJIOTUIECKA 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
Y IPUPOTHON Cpee;

BJIAJICHUE CHCTEMOM XMMHWYECKHUX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIOJAraroLIne
MOHATHS (XUMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHas 000J04YKa aToMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUECKasi CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpaiéHHasl), MOJIb, MOJSpHas Macca, MOJIAPHBIA O00BEM, YIIEpOAHBIA  CKeEJNeT,
(GyHKIMOHAJIbHAS Tpylna, pagukai, U30MepUs, HU30MEpbl, TOMOJOTHYECKUI psija, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPO U a30TCOACPIKAIINE COCAUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHUSI OPraHUYECKUX
BemectB A. M. byTtiepoBa, 3akoH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHU; MUPOBO33PEHUYECKUE 3HAHMS, JISKALIUE B OCHOBE IMOHUMAaHUS
NPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SBJICHUH, (DaKTOIIOTHMYEeCKHUEe CBEJICHHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€3011aCHOM HCIT0JIb30BAHUN BAKHEHIINX OPTaHUYECKUX BEIECTB B OBITY
Y TIPAaKTUYECKOM JIEATENBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MPU3HAKY MOHATUHN, YCTaHABINBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPraHUYECKNUX COEAUHEHHI;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) POPMYJT OPraHU4YECKUX BEIIECTB U
YPaBHEHHUH XUMHUYECKHX PEAKINI, NU3TOTaBINBAaTh MOJEIN MOJIEKYJI OPTraHUYECKUX BEILECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAJICKHOCTh U3yUEHHBIX OPIraHUYECKUX
BEUIECTB MO0 MX COCTaBy M CTPOCHHMIO K OIpeneaEHHOMY KJacCy/Tpyline CoeIuHEeHUI
(YyrneBoJopodbl, KHCIOPOJ W  a30TCOJAEp’Kalllie  COEIMHEHHUS, BBICOKOMOJIEKYJISPHbIE
COEIMHEHMs), JaBaTh MM Ha3BaHus 1o cucreMarudeckoil HomeHknarype (IUPAC), a Takxe
IIPUBOJUTh TPUBUAJIBHBIE HA3BAHUS OTACIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, NMPOIMJIEH,
aleTUJICH, STWICHIVIMKOJb, MNIHLEPHH, (eHoJ, (QopMmalblIerua, aueTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIJIOTA, OJEMHOBAasl KUCJIOTa, CTEapUHOBAsl KHMCJOTA, TII0K03a, (PpyKTo3a,
Kpaxmall, LIeJUTI0JI03a, TIIUIIH);

Cc(OPMHPOBAHHOCTh YMEHHS ONPEAEIATh BUABl XMMHUYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUX (OJJMHAPHBIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh YMEHUSI NMPUMEHSTH IOJIOKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BemecTB A. M. bytnepoBa s 00bsSCHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOEHMUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCT YMEHHMH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTaH, 9TaH, STWJEH, IPOINWIEH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeHzoi,



METaHOJ, 3TAaHOJ, STUJICHIJIUKOJb, IIHLEPUH, (EHOJI, alleTaabAeTul, MypaBbUHas U YKCycHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LeJUII003a, AaMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHM YPAaBHEHHSMHU COOTBETCTBYIOUIMX XMMHMUYECKHX pPEaKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YTJIEBOJOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX MEpPepabOTKM W MPAKTUYECKOE MPUMEHEHHE
IIPOAYKTOB NIEpepabOTKU;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYHCICHUS [0 XHUMHUYECKUM YPaBHEHHUSIM
(Macchl, 00bEMa, KOJTMYECTBA MCXOTHOTO BEIIECTBA MIIM MPOIYKTA PEaKIHH 110 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BEIIECTB
WM IIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, MCIOJIb3YeMbIX B XHUMHHM TP HW3YYEHUU BEIIECTB U XUMUYECKHUX SIBJICHUH
(HaOnrofeHue, W3MepeHue, OJKCHEPUMEHT, MOJECIUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJISl IPUHSATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILIECTBAMHU U X IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI COOJIIOIaTh MPaBUJIa MOJIb30BAHUS XMMHYECKOH TOCYI0H U
1ab0opaTopHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLUHUSMHU IO BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBINOJHATh XUMUYECKHH SKCHEPUMEHT
(mpeBpallleHusi OPraHu4YeCKUX BEILECTB IPU HAarpeBaHUU, MOJIyYEHUE STWIEHA U U3yYEHHUE €ro
CBOMCTB, KAUECTBEHHBIC PEAKIINU OPIraHUYECKUX BEIIECTB, ICHATypallis OeIKOB IPU HarPEeBaHUU,
I[BETHBIC pEaKIiK OEIKOB) B COOTBETCTBUH C MPABUIIAMHU TEXHUKH 0€30IIaCHOCTH MPH 00paIeHnn
C BeIIECTBAMHU U JIaDOpaTOPHBIM OOOPYNOBAaHUEM, MPEICTABIATh PE3YJIbTAaThl XMUMHUYECKOTO
JKCIIepUMeHTa B (OopMe 3alHch YPaBHEHUH COOTBETCTBYIOIIUX PEAKIUHA U (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHATM3MPOBATH XUMHYECKYIO0 WH(OPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (cpeicTBa MaccoBoi nHbopMaiuu, IHTepHET u ApyTux);

c(OPMUPOBAHHOCTh YMEHUH COOJIFOJIaTh TIPAaBHJIA 3KOJOTUYCCKU IIEJIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYAOBOW JEATEIbHOCTH B LENAX COXPAaHEHUs CBOErO 3/0POBbS U
OKpYXarolle MpUpPOAHON cpeibl, OCO3HABATh OMACHOCTb BO3JICHCTBUS HA YKUBbIE OpraHU3MBbI
ONpeNeEHHBIX OpPraHMYeCKUX BellecTB, NMoHUMas cmbica mnokazarens [IJIK, nosicHaTs Ha
npuMepax crnocoObl YMEHbBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO BO3AECUCTBUS Ha OPraHU3M
4eJI0BEKa;

JUIs 00YyYaroIIMXCsl C OrPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0pPOBbS: YMEHHE MPUMEHSThH
3HaHMsI 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUIA;

Ul CIenbIX W CHabOBUAALIMX OOYyYaloIUMXCs: YMEHHE HCHOIb30BaTh penbedHo-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOeHMsI Kypca «OOIIas W HEOpraHWuYecKas XHUMHUSD»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJIM XMMHHM B TIO3HAHUM SBJIEHUN NPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUST U KYJIbTypbl JTUYHOCTH, €€ (PYHKIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW st
PEIICHUS TPAKTUYECKUX 33]1a4 M KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
U IIPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOW XWMHMYECKHUX 3HAHUW, KOTOpasi BKJIKOYAET: OCHOBOIOJIAraroIlIne
MOHITHS (XUMHUYECKUN DIIEMEHT, aTOM, U30TOIl, S-, P-, d- DIIEKTPOHHBIE OPOUTATH aTOMOB, UOH,
MOJIEKYJIa, MOJb, MOJSAPHBI O00BEM, BaJEHTHOCTH, AJIEKTPOOTPHUIATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKass CBsI3b (KOBaJIEHTHas, WMOHHAas, MeETAJIMYECKas, BOJOPOIHAN),
KpUCTAJUIMYECKasl  PEII€TKa, THUMBl XUMUYECKHX  pPEAaKUUH, pacTBOp,  DIJIEKTPOJIMTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAS ITUCCOLMALNS, OKHUCIUTEINL, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON PEAKIINU, XUMHIECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS IIEKTPOTHUTHIECCKOM
auccoumranuu, nepuoandeckuii 3akon . M. MenneneeBa, 3aKkOH COXpaHEHHUSI MacChl BELIECTB,



3aKOH COXpaHEHHUs M MPEBpAIICHUS HPHEPrUM MPH XUMHUYECKHUX PEeaKLHUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIME B OCHOBE MOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PaKTOJIOTUYECKUE CBEJICHUSI O CBOWCTBAX,
COCTaBe, MOJYYCHUH M O€301acCHOM HCIOJIb30BAHUM BAXXKHEWIINX HEOPraHWYECKHX BEIIECTB B
OBITY U MIPAKTUYECKON ACATEIbHOCTU YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHBIC MPU3HAKY MOHSATUH, YCTaHABIUBATH
UX B3aMMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOUIME IOHATHUS IPU ONUCAHUU HEOPraHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJUKY JJISI COCTABJICHUS
dopMyn BelIeCTB M ypaBHEHUH XHMHUYECKHX pEaKIUil, CHUCTEMaTHYECKYI0 HOMEHKIATYypy
(IUPAC) wm TpuBHanbHbIC Ha3BaHUs OTIEIbHBIX HEOPraHMYECKHWX BeEIIeCcTB (yrapHblid Tas,
YIJEKUCIBbIA Ta3, aMMHUaK, raméHas U3BECTb, Heram€Has W3BECTb, NUTHEBAs COJAA, NUPUT U
Apyrue);

c(OpPMHUPOBAHHOCTH YMEHHH OIPEIENIATh BAJICHTHOCTD M CTEIIEHb OKUCICHHSI XUMUYECKUX
9JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTAaBa, BUJI XUMHUYECKON CBA3M (KOBaJIeHTHAs!, MOHHAS,
METaJIJINYECKasl, BOJOPOAHAsI) B COECIMHEHUSAX, TUIl KPUCTAUIMYECKOW pPEMIETKU KOHKPETHOTO
BelecTBa (aTOMHasi, MOJEKYJApHas, MOHHAs, METa/IM4yecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBAThH MIPUHAJICKHOCTh HEOPTaHUYECKUX BEUIECTB
10 UX COCTaBY K OIpPENeNIEHHOMY KJIAcCy/TPyTIie COeTUHEHNH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETAaJUJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE THAPOKCUDBI, COJIH);

c(OPMHPOBAHHOCT, YMEHHH PACKpPBIBaTh CMBICT IEpPUOAWYECKOro 3akona /.
. MenneneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYCCKYIO (PYHKIIHH;

cOpPMUPOBAHHOCTh YMEHHI  XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 3JieMeHTOB 1—4 nepuonos [lepuoanyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, UCHONb3Yys MOHATHS «S-, P-, d-2JIIEKTPOHHBIE OPOUTAINY, «IHEPIETUUYECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHUX DJIEMEHTOB U HX
COeIMHEHUH 1o mnepuojaM u rpynnam llepmonnueckoil CUCTEMbl XMMHUUYECKUX 3JIEMEHTOB /.
H. Menneneena;

cOpPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBaTh) OOIUME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKHUX BEUIECTB pA3JIMYHBIX KJIACCOB, MOJTBEPXKIaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYECKMMHU BEUIECTBAMU C TMOMOIIBIO YypPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCH(PUIIUPOBATH XMMHUECKHUE PEAKIUU MO Pa3IMYHBIM
npu3HakaM (YUCIly U COCTaBy pearupyrolux BeIIeCTB, TEIIOBOMY 3h(}EeKTy peaxiuu,
M3MEHEHUIO CTETIeHEH OKUCIICHUS HIIEMEHTOB, 00OpAaTUMOCTH PeaKIMK, YUYaCTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUHN COCTaBJIATh YPAaBHEHUS PEAKIIUN Pa3IMUHBIX THUIIOB, MTOJIHbIE
U COKpalIE¢HHBbIC YPaBHEHUS peakluii MOHHOTO OOMEHA, YUHUTHIBAsl yCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIUU, IMOATBEPHKIAIONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATh OIBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX pACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUHN PaCKpBIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPECTBOM COCTABIICHHS MIEKTPOHHOIO OajaHca 3TUX PEaKIHA;

c(OpPMUPOBAHHOCTh YMEHUH O0BSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOHN peakliuy OT
pa3auyYHbIX (DAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO pPABHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3neicTBus (npunuun Jle lartense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMUYECKHE MPOIIECCHI, JIEKAIIUE B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEPHOU KHUCIIOTHI, aMMHaKa, a Takke cpOpMUPOBAHHOCTD
MpEJICTaBICHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX U IKOJIOTUYECKUX MPoOIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS C HWCIOJIB30BAHHUEM TOHSTHUS

«MaccoBasi JIOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHWW Ta30B TMPH XUMHUYECKUX
PEaKIusIX, MacChl BEIIeCTBA WK 00bEMA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UITU



00BEMY OTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3((eKTa peakuy Ha OCHOBE
3aKOHOB COXPAaHEHUS MACChl BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;
cOpMUPOBAHHOCTh YMEHHI COOJIOATh MpaBHiIa MOIb30BAHUS XUMHUYECKON MOCY0H 1
71a00paTOPHBIM 000PYZOBaHUEM, a TAKXKE IPaBHUJIa OOPAICHUS C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSMH I10 BHIITOJHEHUIO Ta00PaTOPHBIX XUMHYECKUX OIIBITOB;
c(OPMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMONHITH XUMHUYECKUH HKCIEPUMEHT
(pa3nmoXkeHne TEpOKCHJIa BOAOpPOJa B MPHUCYTCTBHM KaTajlM3aTopa, OIPEICIICHUE CpeJIbl
pPacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCAIBHOTO WHAWKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PeaKkIWd HOHHOTO OOMEHa, KayeCTBEHHBIC PEaKIHH Ha
cynb(dar-, kKapOOHAT- U XJIOPUJ-AaHHOHBI, HA KATHOH aMMOHHUS, PEIICHHE JKCIEPUMEHTATbHBIX
3ama4 no TemaMm «Meramiey u «Hemeramuib») B COOTBETCTBMH C TpaBHJIAMU TEXHUKH
0€30I1aCHOCTH MPH 0OPAIIEHUH C BEIIECTBAMU U Ja00OpaTOPHBIM 000PYAOBAaHHEM, IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUI COOTBETCTBYIOLIMX
peakiuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE ITUX PE3YJIBTATOB;
cOpMUPOBAHHOCTh YMEHHI KPUTHUECKH aHATTM3UPOBATh XMMUYECKYI0 HHPOPMAIIHIO,
II0JIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpEACTBa MAaCCOBOM KOMMYHUKauu, IHTepHET 1 1pyrux);
cpOpPMUPOBAHHOCTH YMEHUI COOMIOATh TPaBHiIa SKOJIOTHYECKHU IeIIeCO00pa3HOTO
IIOBCACHHUS B 6I)ITy u TPYHOBOﬁ ACATCIIBHOCTH B ILECIAX COXPAaHCHHUA CBOCTO 3J0POBbA U
OKpY Karollel MPUPOJHOIN Cpe/bl, OCO3HABATh OMACHOCTh BO3ACHCTBHS HA JKUBBIC OPraHU3MbI
OTnpeeIEHHBIX BEIIECTB, TTOHUMAasi cMbICI rmokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILCHHS ¥ IPEAOTBPAILICHUS KX BPEIHOTO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKa;
JII O6yanOIlII/IXC$I C OI'PaHUYCHHBIMU BO3MOKHOCTSAMH 310POBbA: YMCHHUC NPUMCHATH
3HaHMS 00 OCHOBHBIX JTOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUIA;
UL CHIENBIX M CA0OBUIAIINX OOYYaIOIIMXCSA: YMEHHE HCIIONIB30BAaTh pelbe(HO-
TOYEYHYIO cucTeMy oOo3HaueHwuii JI. Bpaiins i 3anucu XumMudeckux popmy.



4. TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

Ne HaumeHnoBaHnue pa3ziesioB v TEM MPOrpamMMBbl KomudectBo yacos DnekTpoHHbIE (ITUPPOBEIC)
/1 Bceero| KonrtponbHble IIpakTnyeckue 00pa30BaTeNIbHbIC PECYPCHI
paboThI paboThl
Paznen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHU
1.1 |IIpenmet opranndeckoit xumun. Teopust CTPOCHUS 3 [[1]
opranudeckux coenuuennit A. M. bytieposa
Hroro no pazneny 3
Pa3znen 2. YrieBogopoabl
2.1 |IIpenenbHble yraeBOAOPOABI — ATKaHbI 2 [[1]
2.2 |HenpenenbHbI€ yIIIEBOAOPOIbI: AIKEHBI, ATKATUCHBI, 6 1 [[1]
AJIKHBI
2.3 |ApomaTH4eCcKHue YriIeBOJA0POIbI 2 [[1]
2.4 |llpupoaHbie UCTOYHUKH YTIIEBOAOPOIOB U UX MepepadboTka | 3 1 [[1]
Hroro o pazneny 13
Paznen 3. Kuciopoacoaep:kamme opranHudeckue coelMHeHUus
3.1 |Couptsl. @eHon 3 (1]
3.2 |Anpnerunsl. Kap6oHnoBsie kucnoThl. CrioxkHbIe 3()UpbI 7 1 [[1]
3.3 |YrneBonbl 3 1 [[1]
Wroro no pazneny 13
Pasnen 4. A3oTcoaep:xaniue OpraHnyecKue coeTuHeHust
4.1 HAMHHLI. AMUHOKHCIIOTHI. benku 3 ‘[[]]
Hroro no pazneny 3
Paspnen S. BeICOKOMOJIEKYIPHBIE COEIMHEHHU S
5.1 HHJ‘IaCTMaCCH. Kayuyku. Bonokna 2 ‘[[]]
Hroro no pazneny 2




Ne HaumeHnoBaHnue pa3ziesioB v T€M MPOrpamMMBbl KomnngectBo yacos DnekTpoHHBIE (IUPPOBEIC)
/1 Bceero|| KonrtposbHble IIpakTnyeckue 00pa30BaTeNIbHbIC PECYPCHI
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
TEMATHYECKOE IINTAHUPOBAHME 11 KJIACC
No HanmeHnoBaHue pa3iesioB ¥ TEM MPOTrpaMMBbl KomuuecTBo yacos DnekTpoHHbIe (IU(PPOBHIE)
/1 Bcero| Kourtponbubie | Ilpaktnueckue 00pa30BaTeNILHEIC PECYPCHI
paboThI paboThI
Paznen 1. TeopeTuueckue 0CHOBBI XUMHH
1.1 |Crpoenne atomoB. [leprnonnueckuii 3akon u [leprnonuueckas 3 [[1]
cucteMa xuMudeckux 3neMeHToB /. . Menneneera
1.2 |Crpoenne BemectBa. MHOrooOpasue BEIIECTB 4 (1]
1.3 | Xumuyeckue peakuuu 6 1 1 [[1]
Hroro no paszaeiny 13 ([1]
Pa3nes 2. Heopranmyeckasi XuMust
2.1 |Metamsl 6 1 [[1]
2.2 |Hemetaisl 9 1 1 [[1]
2.3 |CBs3b HEOPraHUYECKUX U OPIrAHUYECKUX BELLIECTB 2 [[1]
Hroro no pazaeny 17 [[1]
Paznen 3. Xumus u )Ku3Hb
3.1 ‘XI/IMI/ISI Y KU3Hb 4 ‘ ‘[[]]
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 | 3 |




S.IIOYPOYHOE IINTAHUPOBAHME 10 KJIACC

MOMYTHBIE HE(PTAHBIE ra3bl, HEPTH U MPOTYKTHI €€

nepepaboTkH]|

No Tema ypoka KonnuectBo yacos Hara DIeKTpOHHBIE UPPOBHIC

/1 Bcero|| Kontponbabie | [TpakTrueckue | H3Y1CHHA 00pa3soBaTelbHBIC PECYPCh

paboThI paboThI

1 |[[[[IpenMeT opraHUYECKO XMMUH, €€ BOSHUKHOBEHHE, 1 [[1]
pa3BUTHE U 3HAaYCHUE] ]

2 |[[Teopus cTpoeHUs OpraHUYECKUX coeauHeHnd A. M. 1 [[1]
byTnepoBa, e€ 0CHOBHBIE MOJIOKEHNUA ||

3 |[[[IpencraBneHue o KIacCH(PHUKAIMKA OPTaHUYECKHX BeUlecTB.| 1 [T1]
Homenknarypa (cuctemaTuueckas) u TpUBHAIbHbIC HA3BAHUS
OpraHUYECKUX BEIIECTB] ]

4 ||[[AnkaHbl: COCTaB U CTPOCHHUE, TOMOJIOTUUECKUN psf]] 1 [[1]
[[MeTaH 1 3TaH — MPOCTEHIINE MPEACTAaBUTEIN AJIKAHOB] | 1 (1]
[[AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA] | 1 [[1]

I7 | [[DTUseH 1 nponuiieH — MPOCTEHIINE MPEACTaBUTEIN 1 [[1]
AJIIKEHOB] |

8 |[[TIpakTtuueckas padota Ne 1. «[lomyuenue striiena u t 1 (1]
M3y4eHHE ero CBOMCTBY ||

9 [[Anxaguensl. Byraguen-1,3 u metunOyranueH-1,3. 1 (1]
[lonyueHne CHHTETUYECKOTO KaydyKa 1 pe3UHbI| |

10 |[[AnKuHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS, | [T1]
TOMOJIOTMUECKUH Psil. ALETHIIEH — IPOCTEUILINI
MPEeACTaBUTENH AIIKUHOB] |

11 |[[Beraucienus o ypaBHEHHIO XUMHUYECKON peaKiinu || 1 (1]

12_|[[[Apenbl: 6eH301 1 TOIYO0JI. TOKCHYHOCTH apeHOB] | 1 (1]

|13 | [[[eneTHueckas CBS3b YIJIEBOIOPOIOB, MPUHAICIKAIUX K 1 [[1]
pa3IMYHBIM Ki1accam||

14 |[[IIpuponHbIE NCTOUHUKH YTIEBOIOPOAOB: IPUPOIHBIN ra3 u 1 (1]




Ne Tema ypoxka KonunyecTBo yacos [Hara DJEeKTpOHHBIE U(PPOBBIE
/I Bcero|| Kontponbabie | [TpakTrueckue | M3y4CHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI

15 |[[IIpupoaHble HCTOYHUKH YIJIEBOAOPOOB: IPUPOIAHBIN I'a3 U 1 [[1]
MOMYTHBIE HE(DTAHBIE ra3bl, HEPTH U MPOTYKTHI €&
nepepaboTkHu||

|16 ||[[KonTponbHas paboTa o pasaeny «YrieBonopoasi»]] 1 1 [[1]

I17 | [[[IpenenbHBIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOJL. I (1]
Bonopoanas cBsizb]]

|18 ||[[MHOroatoMHbIE€ COMPTHL: STUICHITIMKOIb U MIMLEPUH] | I [[1]

I19 | [[Denon: cTpoeHne MOJIEKYIIbl, (PU3NUYEeCKHe U XUMUYECKUE t [[1]
CBOICTBa, MpUMeHeHue] |

20 ||[[Anbaernast: popmaibaeru/ U aneTanbaeru. AneroH]] 1 [[1]

|21 | [[OnHOOCHOBHBIE TIpeiebHbIe KAPOOHOBBIE KUCIOTHI: 1 [[1]
MypaBbUHas U YKCYCHas ||

22 |[[IIpaxTtuueckas padota Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM |—= 1 [[1]
KUCIIOTBI» ||

23 |[[CreapuHOBas 1 OJEUHOBAsA KUCIOTHI, KAK MPEJCTABUTEIN 1 (1]
BBICIIINX KapOOHOBBIX KHCIIOT]]

24 |[[MpLna KaK COTU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe 1 [[1]
neicteue]|

25 |[[CnoxHble 3¢uphl Kak MTPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. 1 (1]
['uaponu3 cinoXxHbIX 3¢upoB]]

26 |[[>Kupsl: rugponus, IpUMEHEHHEe, OMO0IoTHYecKast Poib 1 (1]
KUPOB] |

27 |[[YrneBoabl: cocTaB, kinaccudukanus. Baxxueimme 1 [11]
MIPEJICTaBUTEINN: TIII0K03a, (PpyKTO3a, caxaposa]]

28 |[[Kpaxmain u 11eiro03a Kak IpUPOIHBIEC TOTUMEPHI | | 1 [[1]




Ne Tema ypoxka KonunyecTBo yacos [Hara DJEeKTpOHHBIE U(PPOBBIE
/I Bcero| Kontponbubie | [TpakTudeckue | H3y4CHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
29 |[[KouTponpHas pabota o paszneny «Kuciopoacoaepxaiune | 1 (1]
OpraHNYeCKHUE COCTUHEHUS ||
|30 ||[[AMHMHBL: METHIAMHMH ¥ aHUIUH] ] 1 [[1]
I31 | [[AMHUHOKHCIIOTHI Kak aM(OTEpHBIE OPTaHUICCKUE 1 (1]
COeIMHEHMS, UX Ouonoruyeckoe 3Hayenue. [lentumap]|
32 |[[benku kak IpUPOAHBIC BHICOKOMOJICKYJISIPHBIC 1 (1]
COeIMHEHMS ||
33 |[[OcHOBHBIE TOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX 1 [[1]
COCMHEHM ||
34 [[OcHOBHBIE METO/IbI CUHTE3a BICOKOMOJIEKYJIIPHBIX 1 [[1]
coequHeHuil. [Inmactmaccbl, kKaydyku, BOJIOKHA] |
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
MNOYPOYHOE IINIAHUPOBAHMUE 11 KJIACC
Ne Tema ypoka KonnuecTBo wacos Hara DIIEeKTPOHHBIE
n/m Bcero | Kontponbasie | [Ipaktuueckue |H3YICHHA poBbIe
paboTs paboTe oOpa3oBaTeybHbIE
pecypcsl
1 |[[Xumuueckuii aneMeHT. ATOM. DIeKTpoHHas KOHpUTryparus 1 (1]
aToMOB] ]
2 |[[ITepnomnueckuii 3akoH u [lepuonndeckas cucteMa XUMHYECKUX 1 [
anemenToB [I. 1. MeHeneeBa, X CBSI3b C COBPEMEHHOM TEOpUEH
CTPOCHHUSI aTOMOB] |
3 |[[3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX SJIEMEHTOB U 1 [[1]
UX COeIMHEHUH MO IpynmaM 1 nepuoaam. 3HaueHHe




1/

Tema ypoka

KomnmuectBo uacoB

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThl

Jara
H3yUYCHUS

ONEeKTPOHHBIE
uupoBsIe
oOpa3oBaTenbHbIC

pecypcsl

MEPUOJNYECKOT0 3aKOHA U CUCTEMbBI XUMUUYECKUX 3i1eMeHTOB [1. 1.
MenpeneeBa B pa3BUTHH HAYKH ||

[[Ctpoenue BemecTBa. XUMUYECKasi CBSI3b, €€ BUbI; MEXaHU3MbI
00pa3oBaHMs KOBAJICHTHOM CBsI3U. BoopoiHas cBs3b ||

[[BaneHTHOCTh. DIEKTPOOTPULATEIBHOCTh. CTENIEHb OKUCIICHHUS.
BemiectBa MoJIEKyISIpHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS | |

[[TToHsiTHE O MUCTIEPCHBIX cUcTeMax. ICTUHHBIE U KOJIJIOUIHbBIE
pacTBOpbl. MaccoBasi 407151 BELIECTBA B pacTBOPE] |

(1]

(1]

(1]

[[Knaccuduxamus 1 HOMEHKIIaTypa HEOPraHUYECKUX COCTMHEHUI.

['eneTnyeckas CBsI3b HEOPraHUUYECKHUX BEILIECTB, PA3TUIHBIX
KJIacCOB] |

(1]

[[Knaccuduxarus XuMUYECKUX peakiiuii B HEOPTaHUYECKOM 1
OpraHUYECKON XMMHUH. 3aKOH COXPaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS SHEPTUU IIPU XUMUYECKUX
peakuusx||

(1]

[[CxopocTs peakiuu. OO0paTuMbie peakiiuu. XUMHUIECKOE
paBHOBecue] |

M

10

[[[TpakTrueckas padota Ne 1. «Biausinue pazaudHbIX GakTOPOB HA
CKOPOCTh XUMHUUYECKOU peakium» ||

(1]

(1]

11

[[DnexTponutnueckas auccoruaiys. [IoHsTHE 0 BOIOPOAHOM
nokazatene (pH) pactBopa. Peakiiuu nonnoro oomena. I'maponus
OpPTaHMYECKUX M HEOPTaHMYECKHUX BEIIEeCTB]|

(1]

12

[[OxucnuTensHO-BOCCTaHOBUTENbHBIE peakiuu. [lonstue 00
AJIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH ] |

(1]

13

[[KonTponbHas paboTa 1o pasneny «TeopeTndeckre OCHOBBI
XUMHN ||

(1]




Tema ypoka

KomnmuectBo uacoB

Bcero

KoHTposbHbIE
paboThI

IIpakTrueckue
paboThI

Jara
H3yUYCHUS

DNEeKTPOHHBIE
nudpoBbie
o0pa3oBaTenbHbIC

pecypcehl

[[MeTamibl, ux nosoxenue B [lepuonnueckoit cucteme
xuMuaeckux 3nmemeHToB J1. . MenneneeBa u ocoOEHHOCTH
ctpoeHus aromMoB. O0mue Hpu3ndecKue CBONCTBa METALIOB] |

[[1]

[[CrinaBel METANIIOB. DIEKTPOXUMHUYECKUN Psii HAPSKEHU I
METaJIOB] |

[[Xumuueckue cBOCTBa Ba)KHEHIIMX METAJUIOB (HATpUH, KaJlui,
KaJIBIIMH, MAarHUM, aJTFOMUHHKA ) U UX COSTUHEHUH | |

[[1]

[[1]

[[XuMuueckue cBOMCTBa XpoMa, MEJIM U UX COSUHEHUH ||

[[1]

[[XuMuueckue CBOMCTBA IIMHKA, jKeJie3a U UX COCTMHEHUH | |

—_— —

[[1]

[[TIpakTrueckas pabota Ne 2. "PenieHne 3KCIEepUMEHTATBHBIX
3ama4 o teme «Metamibn']]

Sy

[[1]

[[Hemeramnsl, ux nonoxenue B [lepuoguueckoii cucreme
xumudeckux nemenToB J1. . MenaeneeBa u ocobeHHOCTH
CTPOEHHUS aTOMOB] |

—_—

[[1]

[[@u3nueckue CBOMCTBA HEMETAILIOB. AJIJTIOTPOIHS HEMETAJIIOB
(Ha mpumepe KucIoposa, cepsl, pocdopa u yrieposaa)]|

[[1]

[[XuMuueckre cBOWCTBA raJOTeHOB, CEPHl U MX COSAMHEHUH ||

[[1]

[[XuMuueckue cBoicTBa a30T1a, hocodpa u UX COCTUHEHU] |

[[1]

[[XuMuueckue cBOWMCTBA YIJIepoaa, KPEMHHS U UX COSTMHEHUH | |

[[1]

[[[IpMeHeHne BaXXHENIITUX HEMETAILJIOB U MX COEAMHEHUH ||

[[1]

[[OGo6menre 1 cucTemMaTr3alys 3HaHuH 1o TeMe « HemeTammeny.

Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUHA U
TEPMOXHUMHUYECKUE PACUETHI ||

[UNEIN VI VI W Uy

[[1]

[[ITpakTrueckas padota Ne 3. «Penienne s3xciepuMeHTaIbHBIX

3amau o teme "Hemeramisi"y]]

[[1]




Ne Tema ypoka KomnnuecTBo wacos [ara DNEeKTPOHHBIE
n/m Bcero| Kontponbabie | [Ipaktuueckue | H3YICHHA uudpoBbIe
paboTsI paboTHI o0pa3oBaTesIbHbIE
pecypchl
128 ||[[KonTponsHas paboTa no Temam «Metamib» U «Hemeramisi»]] 1 1 (1]
I29 | [[Heopranuueckue u opranndeckue KuciaotTel. Heopranuueckue u I [[1]
OpraHN4YeCKUe OCHOBaHUA| |
30 |[[AmdoTepHbIe HEOPraHUYECKUE U OPTaHUYECKHE COSTUHEHUS. i [[1]
['eneTnyeckas CBsI3b HEOPTAHUYECKUX U OPIraHUYECKUX BEUIECTR] |
31 |[[Pomb xumuM B 00ECTIEYEHUN IKOJIOTHYECKON, SHEPTeTUIECKOH U [~ 1 | (1]
MUIIEBON OE30ITaCHOCTH, PA3BUTHU MEIUIUHBI] |
32 |[[IIpenctaBienus 06 00X HAYYHBIX TPUHIIAIIAX 1 [[1]
MIPOMBIIIJICHHOTO MOJTYYeHUs BaKHEUIINX BEIIECTR] |
33 ||[[UYenoBeK B MUpE BEIIECTB U MaTEPUAJIOB] | T [[1]
}ﬁﬁ% [[XuMmus 1 310pOBbE UETTOBEKA] | 1 [[1]
OBILEE KOJINYECTBO YACOB I10 [TPOTPAMME 34 2 3




IIPOBEPSIEMBIE =~ TPEBOBAHUSI K  PE3YJIBTATAM  OCBOEHM
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble mpeaMeTHbIe pe3yJbTATHI OCBOEHHSI OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJabTara
1 TeopeTnyeckre OCHOBBI OPraHUYE€CKON XUMHUU

ChopMHUpPOBAaHHOCTh TIPEACTABJICHHH O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBJIICHUN
npuponabl, B (QOPMHUPOBAHMM MBIIUICHUS U KYJIbTYpPhHl JIMYHOCTH, €&
(GYHKIIMOHATBFHOU TPAMOTHOCTH, HEOOXOUMOM IS PEIICHHSI TIPAKTUYECKUX
3aa4 ¥ SKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIICHMSI K CBOEMY 3J0POBBIO U
MIPUPOAHON Cpeie

1.1

Binanenue cucremMol < XMMHMYECKMX ~ 3HAaHUW, KOTOpas  BKJIKOYAeT:
OCHOBOIIOJIararolme HOHSITUS (Monekyia, BaJICHTHOCT,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJIEHUS, XUMHUYECKasl CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJIIPHBIA 00BEM, YIIIEpOIHBIN CKeNeT, GyHKIMOHAIbHAs
rpyIIa, pajukai, U30MepHUs, U30MEpbl, TOMOJOTUYECKUN psAZl, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOA- U a30TCOJACPIKAIINE COCTUHECHNUS, OMOIOTHUECKU
1.2 aKTUBHBIE BellecTBa (YIJIEBOJbI, KHPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUHU U 3aKOHbI
(Teopus XMMHYECKOTO CTpOEHHs opranndeckux Bemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHHA  SI3bIK  XMMHH, (DaKTOIIOTHYECKHE
CBEIICHHSI O CBOMCTBaX, COCTaBe, MOTYYCHHH U 0€30MacCHOM UCIHOIb30BAaHUU
BOXHEHIINX HEOPraHWYECKUX M OPraHMYECKHX BELIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa

CdopmMrpoBaHHOCTh YMEHUN BBISBIATH XapaKTEPHbIE NMPU3HAKHU MOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MTOHATHUS
IIPU ONMCAaHUM COCTaBa, CTPOCHMS W IPEBpPALICHUN OPraHUYECKHX
COCJIMHEHU I

1.3

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIIOIB30BATh XUMHUYECKYIO CHUMBOJIMKY JIJIs
COCTaBIICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOMN)
1.4 GbopMynT OpPraHMYECKHX BEIIECTB M YPaBHEHUN XHUMHUYECKUX PEaKIni,
M3TOTABJIMBATH MOJIEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl UIUTOCTPALIUU
MX XMMHAYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHUSI

ChopmupoBaHHOCTH YMEHHI YCTaHABIMBATh MPUHAAIEKHOCTh U3YUYEHHBIX
OpPraHMYEeCKHX BEIIECTB MO HMX COCTABY M CTPOCHHUIO K OIMPEACITEHHOMY
1.5 kimaccy  (rpymme) — coeawHEeHHMH — (YIVIEBOAOPOIBI,  KHCIOpOA U
a30TCOJEpIKaIINe COSAMHEHMSI, BBICOKOMOJIEKYJIIPHbIE COEAMHEHUS ), 1aBaTh
UM Ha3BaHUs N0 cuctemMarnueckoit HoMeHnknatype (IUPAC)

ChopMHUpPOBAaHHOCT YMEHHUS OMPEIEIATh BHUABl XHMHUUYECKOW CBSI3H B

1.5
OpPraHUYeCKUX COCTUHEHUSX (OJMHAPHBIC H KPATHbIC)
ChopMHupoBaHHOCTh YMEHHUS MHPHUMEHSTH: IOJIOKEHHUS] TEOPUU CTPOCHMS
1.6 opranndeckux BemiectB A.M. bytnepoBa st 0OBsSCHEHHMS 3aBHUCUMOCTH
) CBOMCTB BEIIECTB OT MX COCTAaBA M CTPOECHUS; 3aKOH COXPAHEHMSI MACChI
BEIIECTB
) YrneBonopoasl. Kucnopoaconepxamue u a30TCoOAEpKAINAE OPTaHNYECKUE

COCAMHCHU. BBICOKOMOJIGKyJBIpHBIe COCAMHCHU A




Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

2.1

IIpoBepsiemble mnpeAMeTHBIE Pe3yJbTATBI OCBOEHHS  OCHOBHOI
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

ChopmupoBaHHOCTh ~ YMEHHM  NPUBOAWTH  TPUBUAIbHBIE  HA3BAHUSA
OT/ENbHBIX OPraHUYeCKHX BEIIEeCTB (ITHIICH, MPOMMWICH, AalleTHJICH,
STWJICHIVIUKOb, TIUIepuH, ¢eHon, ¢dopMaiabAerui, aleTalbAeTus,
MypaBbUHAsl KUCIOTA, YKCYCHAsI KMCIIOTA, OJICMHOBAsI KMCJIOTA, CTeapUHOBAs
KHCJIOTA, TTII0K03a, (DPYKTO3a, KpaxMaJl, LIeJUII0JI03a, TIIUIIH)

2.2

ChopmupoBaHHOCTE  YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHUE,
du3MYecCKne W XUMHUYECKHE CBOMCTBA THUIMYHBIX TPEICTABUTENEH
pPa3IMYHBIX KJIACCOB OpPraHMYECKHMX BEIIECTB (MeTaH, 3TaH, ATHJIEH,
MIPOIHJICH, alleTHIIeH, OyTaaueH-1,3, metunOyraauen-1,3, 6eH3071, MEeTaHoI,
ATaHOJ, ITUJICHIJIMKOIb, TIIMIEPHH, (PEHON, aleTanbAerui, MypaBbUHAS U
YKCyCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmas, IeJUII0JI03a, aMHHOYKCYCHas
KHCJIOTA)

23

C(bOpMI/IpOBaHHOCTB YMCEHUA WIUIFOCTPUPOBATD 'CHCTUYCCKYIO CBA3b MCKAY
TUIIMYHBIMU MMPEACTABUTCIIAMU PA3JIMYHBIX KJIIACCOB OPraHMYCCKUX BCUICCTB
YpaBHCHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ C HUCIIOJB30BaHHCM

CTPYKTYPHBIX (hOpMYJIT

24

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHHUKHU
YTIIEBOJIOPOAHOTO ChIphs (HE(Th, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI HX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE TPOYKTOB MepepadOTKH

XUMUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT, YMEHUI BIaJeTh CHUCTEMOW 3HAHUI 00 OCHOBHBIX
METO/JaX HAYYHOTO ITO3HAHMS, HWCIIOJB3YEMBIX B XHUMHHU IPU HU3YyUYECHUHU
BEIIECTB U XUMHUYECKUX SIBICHUN (HaOII0eHIE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIMPOBAHUE), HCIIONB30BAaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUSA s
NPUHITHUS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlUSIX, CBSA3aHHBIX C
BEIIIECTBAMH M X TPUMEHEHUEM

3.2

CchopMupoBaHHOCTH ~ YMEHMH  cOOMIOJaTh  MpaBWja  MOJb30BAHUSA
XUMHUYECKON NOCyA0M U 1abopaTOpHBIM 000pyAOBaHUEM, a TAaKKe IpaBHIIa
oOpalleHus ¢ BeIIeCTBAMM B COOTBETCTBUHM C HMHCTPYKLHUSMH IO
BBITNIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB

3.3

CdopMupoBaHHOCTh YMEHHMI IUIAHUPOBATH U BBIMOJHATH XUMHUYECKHM
HKCHEPUMEHT (TPEeBpAIleHUs] OPraHUYECKUX BEIIECTB IpU HAarpeBaHUM,
MOJlyY€HUE ATHJIEHA W HU3Y4YEHHME €ro CBOWCTB, KAYECTBEHHbBIE pPEaKIUU
OpPraHMYeCKUX BEIIECTB, ACHaTypauus OeNKOB NpU HarpeBaHUU, I[BETHHIE
peakuuu OeNKoB) B COOTBETCTBUM C ITPaBWJIaMU TEXHUKHU O€30MacHOCTH IpU
oOpallleHnH C BelIecTBaMU U J1abOpaTOpHBIM OOOpYJIOBAaHUEM; TIIpel-
CTaBJISITh PE3yJbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (opme 3amucu
YpaBHEHHMI COOTBETCTBYIOUIMX peakuuid U (OpMYIHpPOBATH BHIBOJBI HA
OCHOBE 9THX PE3yJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUN NPOBOAUTH BBIUMCICHHUSI IO XUMHYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOIO BEILIECTBA HIIU
MPOJYKTa PEeaKkIH MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OAHOIO M3
MCXOJHBIX BEILECTB WIIA IPOJYKTOB PEAKIIVN)

3.5

ChopMupoBaHHOCTh YMEHMHM KpPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
UHOPMaLIKIO, MOMYyYaeMyI0 M3 Pa3HbIX MCTOYHHMKOB (CPEICTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET u Apyrue)




Kon o
IIpoBepsiemble npeAMeTHBIE  pPe3yJabTATBI  OCBOCHHS  OCHOBHOM

NpoBepPsIeMoOro .
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTarta
ChopmupoBaHHOCT,  yMEHHIl  coOdrofaTh  MpaBuUiia  AKOJIOTMYECKU
11e51eco00pa3HOro MOBEIEHUS B OBITY M TPYJOBOH JESATEIBHOCTH B LENSAX
COXpPAaHEHHUs CBOEr0 3JI0POBbSl M OKPYXKAIOIIEH NPUPOAHON Cpenpl,
36 OCO3HAaBaTh OIIACHOCTb BO3JCHCTBUS HA YKUBBIC OPTaHU3MBbI ONPEIEIEHHBIX
' OpraHWYECKHX BEIIECTB, MOHMMAas cMbica mokazatens [IJIK (mpenenpHO
JOMyCTUMOW  KOHLIEHTpPAIMM), TMOSCHATh HA  MpPHUMEpax  CIOCOOBI
YMEHBIIEHUS U MPEAOTBPALEHUS WX BPEAHOrO BO3JCUCTBUS HAa OPraHU3M
4eJI0BEKa
11 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble mpeaAMeTHbIE  pe3yabTaTbl OCBOEHHMSl OCHOBHOW
poBep o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yjabTarta
1 TeopeTrueckre OCHOBbI XUMUU

Brnanenue cucremMoil  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAS
o0oJiouka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTATN aTOMOB, MOH, MOJEKYJIa,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCJIEHUS, XMMUYECKas
CBs3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBI 00BEM, KpuUCTandyecKas
pemeéTKa, TUIIBI XUMUYECKUX PeaKInil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC,
9K30- U DHAOTEPMUYECKHE, peaKklUd HOHHOrO OOMeHa), pacTBOD,
1.1 ANEKTPOJUTHI,  HEJJIEKTPOJHUTHI,  DJIEKTPOJUTHYECKAs  JUCCOLUALIMA,
OKMCIIMTEND, BOCCTAHOBUTEND, CKOPOCTh XMMUYECKON PEAKIMU, XUMHYECKOE
PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTUUECKON TUCCOIUAIINH,
[lepnonnueckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUsS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHYECKUUA  SA3BIK XUMHH, (HAKTOJIOTUUYECKUE
CBEIICHHsI O CBOMCTBAaX, COCTaBe, MOTYYCHHH U 0€30MacHOM HCIOJIb30BAHUU
BOKHEUIIUX  HEOPTraHMYECKUX  BEIIECTB B OBITY ©  MPAKTHUYECKOU
JIEATEIIbHOCTH YEJIOBEKA

CopMUpPOBaHHOCTh YMEHHH BBIABIATH XapaKTEpHbIE MPU3HAKH U
B3aUMOCBSI3b U3YUYCHHBIX MOHATUHN, IPUMEHATH COOTBETCTBYIOIUE MOHATHUSA
1.2 IIPU ONMCAaHUU CTPOCHHMSI U CBOMCTB HEOPraHMYECKHX BEIIECTB M UX
[IPEBPAILCHU; BBISBIIATD B3aUMOCBSI3b XUMUYECKUX 3HaHUHN
C NOHATHUSIMU U NIPEACTABJICHHUSIMU APYTMX €CTECTBEHHOHAYYHBIX IPEIMETOB

BnaneHHe OCHOBHBIMH MCTOAAMHU HAYYHOI'O TIIO3HAHUA BCHICCTB U
1.3 XUMHUYECKHX SIBICHUN (HAOI0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEITHPO-
BaHHE)

ChopMupoBaHHOCTH YMEHMH ONpEAENsITh BaJIEHTHOCTh U  CTEINEHb
OKHCIIEHUs XMMHYECKUX JJIEMEHTOB B COCIMHEHMSIX PA3IMYHOIO COCTaBa,
1.4 BUJ  XUMHUYECKOW CBA3M  (KOB&JIEHTHAs, MWOHHAs, MeTaJIMYecKasi,
BOJIOPOJIHAs) B COEIMHEHUSAX, THUI KPUCTAJUIMUECKON PEeIIETKY KOHKPETHOTO
BELIECTBA (ATOMHAs, MOJIEKYJISIDHAs,, MOHHAs, METAJUIMYECKas)

CdopMupoBaHHOCTh YMEHUN ONpPENENiTh XapakTep Cpelabl B BOJHBIX

1.5 .
pacTBOpax HCOPraHMICCKNX COCANHCHUU

CdhopMHUpOBaHHOCTh YMEHUS KIACCH(UIIMPOBATH XUMUUYECKHE PEAKIIUU T10

1.6
pa3JIMYHbIM IIpHU3HAKaAM (‘-II/ICJ'Iy 1 COCTABY pCarupyromux BCIICCTB, TCILIO-




Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble mpeaAMeTHbIE  pe3yJabTaTbl OCBOEHHMSI OCHOBHOW
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

BOMY J(QQeKTy peakuuu, HU3MEHEHUIO CTENEHEH OKUCICHHUS 3IIEMEHTOB,
00paTUMOCTH peaKlIUY, YYaCTHIO KaTaJln3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHI COCTAaBJIATH YPAaBHEHUS PEAKLUUN pPa3IHUHBIX
TUIIOB, IOJIHbIE U COKpAlIEHHBIE YpaBHEHHUs pPEaKLUH HOHHOrO OOMEHa,
YYUTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT JO KOHIIA

1.8

ChopMupoBaHHOCTH YMEHUH TPOBOAWUTH PEAKLUH, MOJITBEPKIAIOIINE
KAauEeCTBCHHBIN COCTAB Pa3JIMYHbIX HEOPraHUYECKUX BEILECTB, PAaCIO3HABATh
ONBITHBIM ~ IIyTEM  HMOHBI, IPUCYTCTBYIOIIME B BOAHBIX  PacTBOpax
HEOPraHUYECKUX BELIECTB

1.9

CdopMUpOBaHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCIHUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIMH IOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO
OajlaHCca 3TUX peaklUui

1.10

CdopmMupoBaHHOCTH ~ YMEHUH  OOBSACHATH  3aBHCUMOCTH  CKOPOCTH
XUMHUUYECKON PEAKIMK OT pa3JndHbIX (pakTopoB

1.11

CdopMupoBaHHOCTH YMEHUI OOBSACHATH XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACUCTBHUS  (IIPUHIIMII
Jle lllarenne)

OO01m1ast 1 HeOpraHM4ecKask XUMUs

2.1

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich [leproaudeckoro 3akoHa
.. MenzaeneeBa W JAEMOHCTPUPOBATh €r0 CHUCTEMATHU3UPYIOIIYI0, OO0B-
SCHUTEJIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU

2.2

CdopMUpOBaHHOCTh yYMEHHH XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHMX 3JIeMeHTOB 1—4 mnepuonoB llepuoandeckord cucTeMbl
xuMuueckux siemeHtoB JI.M. MennaeneeBa, Uconb3ysi MOHITHS «S-, p-, d-
DIIEKTPOHHBIE ~ OpPOUTANM», «IHEPIeTUYECKUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHUMHUYECKHX DJIEMEHTOB U HX
COCMHEHUN 10 mnepuonamM u rpynmnaMm Ilepuoanyeckol  CUCTEMBI
xumudeckux anemenToB J[.M. Menneneena
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CdopMupoBaHHOCTh YMEHHI  XapakTepu30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB,
MOATBEPKIAThH CYILIECTBOBAHHE T€HETUYECKOMN CBS3U MEXIY
HEOPTraHWYECKUMH BEIIECTBAMHU C MMOMOIIBIO YPaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHi

24

CdopMHupoBaHHOCTH YMEHUM yCTaHaBIIUBATh MPUHAJICKHOCTh
HEOPraHWYECKHX BEIIECTB IO HMX COCTaBy K ONpPENeIEHHOMY Kiaccy
(rpynme) coeauHeHHM (MPOCTHIE BEIIECTBA — METaUIBl U HEMETaJLIbI,
OKCHJIbl, OCHOBAHWSI, KHCIIOTHI, aM(QOTEPHBIE THUIPOKCUIBI, COJIH)

2.5

ChopMupoBaHHOCTH YMEHHUH HCIOJIB30BaTh XUMHUECKYIO CHUMBOJIUKY IS
cocTaBieHUs] (OpMyJ BEUIECTB W YpPaBHEHHN XHMHUYECKHUX peakuui,
cucrematnueckyto HomeHkiatypy (IUPAC) wu TpuBmaibHble Ha3BaHUS
OTJIENIbHBIX HEOPraHMYecKUX BellecTB (yrapHblii ras, YIJIEKHCIbIM ras,
aMMHaK, rami€Has U3BECTb, HErall€Has U3BECTb, IIUTbEBAs COJA, MUPUT U

Jpyrue)

2.6

CdopMUpOBaHHOCTh YMEHHH XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HCOPTraHMYCCKUX BCIICCTB pa3JIMYHBIX KJIaCCOB, IMOJ-
TBEPKAATh CYLIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXKIY HEOPTaHUYECKUMU
BeIIeCTBaM C IIOMOIIBIO ypaBHeHHfI COOTBETCTBYIOIINX XUMHUYCCKUX
peakuui




Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

2.7

IIpoBepsiemble mpeaAMeTHbIE  pe3yJabTaTbl OCBOEHHMSI OCHOBHOW
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

ChopMupoBaHHOCT YMEHMH IUIAHUPOBaTb M BBINOJHATH XUMHUYECKHH
AKCIIEPUMEHT (pa3joXKEeHHE NEpOKCUIa BOAOPOAAa B NPUCYTCTBUU KaTallu-
3aTopa, ONPENEJICHHE Cpenbl  PAcTBOPOB  BEIIECTB C  IIOMOIIBIO
YHHMBEPCAJIBLHOTO WHAMKATOpA, BIUSHUE PA3IHMUHBIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON peakiy, peaKud MOHHOr0 OOMEHA, KaueCTBEHHbIE PEaKLUU
Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUSI, peIIeHUE
9KCHEpUMEHTAJIbHbIX 33a7auy o Temam «Mertamnsy u «Hemeramis»y) B
COOTBETCTBUH C TIPAaBWJIAMH TEXHHMKH O€30MaCHOCTH NpU OOpaIieHuu
C BElIECTBAMU U JJTAOOpaTOpHBIM  00OpYNOBaHHMEM;  IPEJCTABIAThH
pe3yabTaThl XMMHUYECKOTO 3KCIepHUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX pPeaKUUid H (HOPMYJIUPOBATh BBIBOABI Ha OCHOBE 3THUX
pe3yIbTaToOB

2.8

CdopmupoBaHHOCTH ~ yMEHUH  COONIOAATh  TpaBUiia  TOJH30OBAHHUS
XUMHYECKON TOCYI0U U 1a00paTOPHBIM 000PYAOBAaHUEM, a TAKXKe MPaBHIIA
oOpallleHuss ¢ BelIECTBAMH B COOTBETCTBUUM C HHCTPYKUUSIMH TI0
BBIIIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB

2.9

CdopMUpOBaHHOCTh YMEHHI XapakTepHU30BaTb XUMHYECKHE IPOIIECCHI,
JeKalue B OCHOBE IPOMBINIJICHHOTO TMIOJMYYEHUSI CEPHOM KHUCIJIOTHI,
aMMuakKa, a Takxke cOpMHUPOBAHHOCTh MPEACTABICHUN 00 00X HAYYHBIX
MPUHIMIIAX M 9KOJOTHUYECKUX MPOOJIEeMax XMMHUYECKOTO MIPOU3BOACTBA

XUMUS U KU3Hb. PacyéThl

3.1

ChopMUPOBAaHHOCTh MPEJACTABICHUH O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHOW KAapTUHBI MUpPA, POJIM XMMHHM B TMO3HAHHUH SIBICHUI
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €&
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOUMOM TSI pEIIeHHs TIPAKTUYECKUX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/J0POBbIO U
IIPUPOIHON Cpeie

3.2

CdopMUpPOBaHHOCTh YMEHHMM KPUTHYECKH aHAJIU3UpPOBATh XHUMHUYECKYIO
UHOPMALIKIO, MOJYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CpEACTBAa MacCOBOMi
KOMMYHMKAIMH, ceTh IHTepHET U ipyrue)
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ChopMupoBaHHOCT ~ YMEHMH  cOOJIOAATh  NpaBWiIa  JKOJIOTHYECKU
11eJ1ec000pa3HOro NOBEACHUS B OBITY U TPYAOBOM JNEATEIBHOCTH B LIESIX CO-
XPAHEHUsI CBOETO 3/I0POBbsI M OKPYKAOIIEH TPUPOJHOMN CPEIbI

3.4

Oco3HaBaTh ONACHOCTDH BO3/EHCTBUS Ha KUBBIE OPTaHU3MBI OIPENEIEHHBIX
BEIIIECTB, INOHMMas cmblica mnokasarens IIJIK, moscHiaTe Ha mnpumepax
CrocoObl YMEHbIIECHUS] M MPEAOTBPAIIECHUS UX BPEAHOTO BO3ACUCTBUS Ha
OpPraHM3M 4EJI0BEKa

3.5

CdopMupoBaHHOCTh YMEHUN MPOBOAWTH BBIYUCICHHSI C UCIOIb30BAHUEM
MOHSTUSI «MaccoBas JIOJS BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHM
ra3oB MPH XUMHYECKUX PEAKIIMSIX, MACChl BEIIECTBA MM 00bEMa ra3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIHM O0BEMY OJIHOTO U3
YYaCTBYIOIINX B PEAKIIMU BEIIECTB, TETIOBOTO ) (deKTa peakiinu Ha OCHOBE
3aKOHOB COXPAHEHHSI MACChI BEMIECTB, MPEBPAIEHUS U COXPAHCHHSI DHEPTHU




Kon
1

IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

TeopeTnueckre OCHOBbI OPraHU4eCKON XUMHHU

1.1

[IpenmeT opraHuveckoil XuMuu: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAYCHUE B MOTyYe-
HUU HOBBIX BEIIECTB M MarTepuanoB. Teopust CTPOCHHUS OPraHUYECKUX COCIMHEHHI
A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKECHUS

1.2

CrpykTypHBIe (POPMYJIBI OPraHUYECKUX BEIIECTB. [ 'oMoiorus, n3oMepus. XuMuuec-
Kasg CBA3b B OpPraHMYECKUX COCOUHCHMSIX — OJUHApHBIE M KpPAaTHBIE CBS3U.
IIpencraBienue o KIaccuHUKaN OPraHMYeCKUX BEIECTB

1.3

Homenknatypa OpraHuyecKkux COEIWHEHUHN (CUCTeMaTUyecKas) M TpUBHAJIbHBIC
Ha3BaHUs BAKHEHUIIIUX NPEICTABUTEIICH KJIACCOB OPraHUYECKUX BEIIECTB

YTreBogopoibl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOrHYECcKUi psia. MeTaH M 3TaH — mpocTeniue
NPEJCTaBUTENIN AJIKaHOB: (PU3MUECKUE M XMMHUUYECKHE CBOMCTBA (peakluu 3aMelIeHus
U TOPEHMsI), HAXOXIEHUE B IPUPOJIE, OJYUCHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TI'OMOJIOTMUECKHUH pad. OTUIEH W MPONUJIEH —
HpOCTENIINE IPEICTABUTENN ATKEHOB: (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUS, TAJIOI€HUPOBAHMSI, TUApPATALMU, OKHUCIEHUS U MOJIMMEPU3ALNN),
[IOJIYYCHUE U IIPUMEHECHUE
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Ankanuensl: Oyramuen-1,3 wu  wmerunOyraguen-1,3:  crpoeHuwe, BakHEHIINE
XUMHUYECKHe CBoMcTBa (peakuus mnonuMmepusanuu). IlomydyeHue CHHTETHYECKOTO
KaydyKa U PE3HHbI
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AJIKUHBL: COCTaB U 0COOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI pAan. ALICTI/IJ'IGH — IIpo-

CTCHIITHIA NpEeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG n XUMHYCCKHEC
CBOMCTBa (peaKI_[I/II/I rUApupoBaHusa, TaJlOrCHUPOBAHUA, TUApATalluU, I‘OpCHI/ISI), I10-
JYYCHUC U TPUMCHCHUC

2.5

Apensbl. benson: cocraB, cTpoeHue, pU3NUYECKUe U XUMHUECKUE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHHUSA), TIOJyYEHUE U NMpuMeHeHHue. Toiyol: cocTaB, CTpO-
eHue, (U3NYecKue M XUMHMUYECKHE CBOMCTBa (peakiuM TraJoreHUpOBAaHUS M HUTPO-
BaHI/ISI), MOJIy4YCHHEC N IIPUMCHCHUC. ToxcnIHOCTH ApCHOB. I'enmeTnueckas cBSI3b MCKOY
YTIEBOIOPOAAMHU, TPUHAUIEKAIMMHY K Pa3JIUYHbIM KJIaccaM

2.6

[TpuposHblE WCTOYHUKH YTI€BOAOPOAOB. IIpupoaHblii ra3 M MOMyTHbIE HE(QTSHBIE
ra3sl. Hedth u € mpoucxoxaenue. CrocoOb! nepepaboTku He(TU: MeperoHka, Kpe-
KHUHT (TEpMUYECKHM, KaTaauTHueckuit), nmuponus. [IpoaykTel nepepaboTku HedTH, UX
OpUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroab U HpOAYKTHI €ro
nepepadoTKH

KI/ICJ'IOpO,Z[COI[ep)KaH_II/IC OpTaHUYCCKUC COCANHCHU S

3.1

[IpenenbHbIE OJHOATOMHBIC CHHUPTHI. METAaHON W ATaHON: CTPOCHHE, (U3HUECKUE
Y XUMHUYECKHE CBOMCTBA (PEAaKLMM C aKTHUBHBIMH METAJUIAMM, TaJIOT€HOBOIOPOAAMH,
ropeHue), npuMeHeHue. Bogopoaueie cBsi3u Mexa1y MoJieKylnaMmu crnupToB. JleiicTBue
METaHoJIa U 3TaHOJIa HAa OPraHU3M 4esloBeKa. MHOroaToMHbIE CIUPTHI. DTUJIEHTJINKOJb
U TJHLEPUH: CTpoeHue, PU3NYecKue U XHMMUYECKHE CBOICTBa (B3aWMOJEHCTBHUE CO
MIEJIOYHBIMM METAJUIaMH, KayeCTBEHHas peakiHus Ha MHOTOATOMHBIE CIIHPTHI).
JlefictBre Ha oprannsm denoBeka. [I[puMeHeHne rimneprHa 1 3TUIIEH TJIMKOJIS

3.2

@DeHou: CTPOCHHE MOJIEKYJIbI, (PU3MUECKUe M XMMHUYECKHe CBOMcTBa. TOKCHYHOCTH
¢denona. [lpumenenue genomna




Kon

3.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Anpaeruapl U KeToHbl. DopManibIeru, aleTaabIerHa: CTPOCHUE, (U3HUECKUE U XH-
MUYECKHE CBOWCTBA (PEaKIMM OKHUCICHHS M BOCCTAHOBJICHUS, KAUE€CTBEHHBIC peak-
1IM1), TOJYYCHUE U TPUMEHEHHUE

3.4

OMHOOCHOBHBIE TIpeJiesibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHasE M yKCycCHas
KHUCJIOTBI: CTpOeHHe, (pU3Mueckre M XUMHUYECKHe CBOWCTBa (CBOMCTBa, oOuIue aiis
KJlacca KHCJIOT, Peakiusi dTepu(HKaAIUK), MOTyYeHHe W npuMeHeHune. CrteapruHOBas
Y OJIEMHOBAsI KUCJIOTHI KaK IMPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbuIa Kak
COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, X MOIOIICC I[GIZCTBPIC

3.5

CrnosxHble 3(pupbl KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX IPU-
poB. Xupsl. ['naponus xxupos. [IpumeHeHnne ;xupoB. buonoruueckas posib )KUPOB

3.6

VYTIeBOIbI: COCTaB, KIIACCU(PHUKAIHS YIIIEBOJAOB (MOHO-, JIU- U TIOIHcaxapubl). ['mo-
K032 — MPOCTEHIINI MOHOCAXapHI: OCOOEHHOCTH CTPOCHUSI MOJICKYJIbI, (U3UUECKUE U
XUMHYECKHE CBOMCTBa (B3ammopericTBue ¢ rTuapokcuaom wmenu(ll), okucienue
aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l), BoccraHOBIICGHHE, OPOKEHHE TITFOKO3BI),
HAXOXJCHUE B MPHUPOJIE, MPUMEHEHHE, Oroorndeckas poib. Dorocunres. OpykTo3a
KaK M30Mep TII0K03bl. Kpaxmal u 1emnono3a Kak IpupoaHbie monumepsl. CTpoeHue
Kpaxmalia ¥ [eJUTI0JI03bl. DU3NYecKue U XMMHYCCKHE CBOMCTBA Kpaxmaia (THIPOJIH3,
KauCCTBCHHAs pCaKlus C I/IOIIOM)

A30Tc0z[ep>1<amne OpPraHn4CcCKHUeC COCAMHCHUA

4.1

AMHMHOKHUCIOTBI Kak aM(OTEepHbIE OpPraHMYecKue coeauHeHus. Du3nueckue u Xu-
MHYECKHE CBOMCTBA aMHMHOKHUCJIOT (Ha IpHMeEpe IiuimHa). bronornueckoe 3HaueHUE
aMUHOKHUCHOT. IlenTumnl

4.2

benku kak npupoaHble BEICOKOMOJIEKYISIpHbIE coeAnHeHus. [lepBuuHasi, BropuuHas u
TpeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHME CBOWCTBAa OEJIKOB: TUIPOJIU3, JI€HA-
Typalysi, KaueCTBEHHbIE PEaKIMK Ha OCJIKH

BLICOKOMOHCKyJIHpHHe COCOMHCHUA

5.1

OCHOBHBIC TOHATHS XUMUHN BBICOKOMOJICKYJIAPHBIX COC]II/IHGHHI}'IZ MOHOMCD, IMOJIMMEP,

CTPYKTYpPHOC 3BCHO, CTCIICHL IIOJIMMCPU3alMU, CPCAHAA MOJICKYJISIpHAsA Macca. Oc-
HOBHBIC MCTOAbBI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — NOJIUMEpU3alurig
U IIOJIMKOHJACHCAII A

5.2

OKCrepUMEHTAJIbHBIE METObl M3YUEHHSI BEILIECTB U UX MPEBpAIllEHU: 03HAKOMIIEHHE
¢ oOpa3liaMM TNPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC, KaydyKOB.
IlonyyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI

Kon

11 KJIACC

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

TeopeTnyeckrie OCHOBbI XUMUU

1.1

XuMu4yeckuit ameMeHT. AToM. Sapo aToMa, U30TOMBI. DJIEKTPOHHAST 0007I04YKa. JHEp-
TETUYECKHUE YPOBHH, TMOJYPOBHH. ATOMHBIE OpOHWTAIH, S-, p-, d-d1eMeHThl. OcoOeH-
HOCTU paCHpEeNeNIeHUs JJICKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IEPBBIX
YEeTBIPEX TIEPUOJIOB. DICKTPOHHAS KOHPHUTYPAIIHS AaTOMOB

1.2

[lepuonnueckuii 3akoH U Ilepuognueckas cuCTEMAa XHUMHYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsi3zb MEPHOIUYECKOTO 3aKkoHAa M [lepronnyeckoi cucTeMbl XH-
Muueckux 3iemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX U CIOKHBIX BEIIECTB MO TpynnaM U NepHojiaM. 3HAYEHUE MEepUOANYECKOro
3aKOHA B PA3BUTHUU HAYKH




Kon

1.3

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

CrtpoeHue BeliecTBa. XUMHUYecKass CBA3b. BHUIIbI XUMHUYECKON CBs3M (KOBaJIEHTHAs
HEMOJISIpHAsT M TOJISIpHAs, WOHHAs, MeTauindyeckas). MOHBI: KaTHOHBI W aHHUOHBI.
Mexanu3mbl 00pa30BaHUs KOBAJCHTHONH XUMHYECKOW CBSI3U (OOMEHHBIH U JOHOPHO-
akienTopHselil). Bomopoanas cBs3b

1.4

BanentHocTs. :‘)HCKTpOOTpI/II_[aTeJ'II)HOCTB. CTeneHb OKHUCIICHUS

1.5

BeniectBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT
TUIIA KpUCTA/UIMUeCKOW pewmérku. Ilonsatue o mucnepcHeix cucremax. McTtuHHBIE M
KOJUIOMIHBbIE pacTBOpBL. MaccoBas J0J1s BEIECTBA B paCTBOPE

1.6

Knaccupukanuss Heopranuyeckux coeauHeHuid. HomeHkiatypa HeEOpraHMYeCKHX
BELICCTB

1.7

Xumuueckass peakuusa. Knaccupukanuss XMMHUYECKHX Ppeakuuil B HEOpPraHMYECKOU
Y OPraHUYECKOM XMMHH. 3aKOH COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAaHEHHUs
Y IPEBPAILICHNS] SHEPTUHU IIPU XUMUYECKUX PEAKLUAX

1.8

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OO6parumbie peakiuu. XuMuueckoe paBHoBecue. DakTophl, BIUSAIOMIUE HA COCTOSIHUE
xumudeckoro paBHoBecus. [Ipunmun Jle [llarense

1.10

OnexTponuruueckas auccouuanus. CunbHble U ciadble 37eKTpoauThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KHUCIasl, HEMTpajibHasi, lieaoyHas. Peakiyuy noHHOro oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKnumn

Heoprannueckas xumust

2.1

Hemerannsl. [lonoxenue nemertamnoB B llepuoanueckoil cucreMe XUMHYECKHX dJie-
menToB J[.M. MenpeneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. PU3MUECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTpONHs HEMETauloB (Ha mpuMmepe Kuciopona, cepbl, (ocdopa

U yTIeposa)

2.2

XUMHUECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAJIOB (TaJIOr€HOB, cephl, a30Ta, docdopa,
yIaepoAa M KpEeMHUS) U UX COEeIUHEHUH (OKCHIIOB, KHCIOPOJCOAEPKAIIUX KHUCIOT,
BOJIOPOJIHBIX coeHeHHH). [IpuMeHeHre BaXKHEHIINX HEMETAJUIOB M X COeIMHEHUN

23

Mertamnel. [lonoxenne meramioB B [lepuoaudeckoil cucteMe XUMHUYECKUX AJIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
O6mue ¢usznueckue cBoiicTBa MeTamioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM
psiA HapsDKEHUH METaslloB

24

XUMHYECKHE CBOWCTBA BAXKHEWINIMX METAIOB (HATPUM, Kaluil, KaJlblMii, MarHui,
ATIOMUHUM, [UHK, XpOM, Xelle30, Mellb) U uX coeauHeHui. OO0mme crnocodbl Momy-
yeHus: MeTauioB. [IpuMeHeHre MeTaJlJIOB B OBITY M TEXHHUKE

2.5

I'enetnyeckas CBs3b HCOPTaHNWYCCKUX BCHICCTB, IPUHAMICKAIHNX K PA3JINYHBIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 0OecTieUeHHH KOJIOTHYECKOM, YHEPreTHYECKOW M THIEeBOM Oe3ormac-
HOCTH, Pa3BUTUU MeAUIMHBI. [IoHsATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XU-
MUYECKHX PEaKIUN

3.2

[IpencraBnenus o0 OOMMX HAy4YHBIX NPUHIMIAX HPOMBIIIICHHOTO MOJYYEeHHUs
BOKHEUINUX BeEUIECTB. YenoBEK B MHUPE BELIECTB W MaTEpPHAIOB: BaKHEHIIME
CTPOUTEIIBHBIE MAaTepHalibl, KOHCTPYKIMOHHBIE MaTepualbl, KPackH, CTEKJIO, Kepa-
MHKa,  MaTepuajbl I DJIEKTPOHUKHM,  HAHOMATEpUabl,  OPraHUYECKHUE
Y MUHEpaJIbHbIE YI00pEHHS

3.3

XuUMHus U 3A0OPOBLC YCJIIOBCKA: IpaBUWJia HCII0JIb30BAHUS JICKAPCTBCHHLIX NPCHapaToB,




Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS

npaBuia 0€30MacHOr0 MCIOJIB30BaHMS MPETapaToB OBITOBOM XUMHH B TOBCEIHEBHON
KHU3HU




YUYEBHO-METOAUYECKOE OBECIHEYEHUE  OBPA3OBATEJBHOI'O
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Iabpuensa O.C., fAxymesa A.B. Xumus 10 kmacc. Pabogast Terpans. k yueonuky O.C
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IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETHU
HMHTEPHET

HHTepHET-pecypChl Ha pyCCKOM SI3BIKE:

1. http://www.alhimik.ru  IlpencraBieHbl cienymomme — pyOpuKu: COBETHI
aOUTYPHEHTY, YUUTEIIO XUMHH, CIIPABOYHHK (OYeHBb OOoJbIIas moadopKa TaOJUIl U CIIPABOYHBIX
MaTepuasoB), Becelas XUMHS, HOBOCTH, OJMMIIMAIbI, KyHCTKamepa (Macca HWHTEPECHBIX
HUCTOPUYECKUX CBEICHMUI).

2. http://www.hij.ru  Xypuan «XuMus ¥ SKU3Hb» IMOHSATHO M 3aHUMATEIHHO
pacckas3biBaeT 000 BCeM MHTEPECHOM, YTO ITPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html 3OnexkTpoHHBI XypHan «XUMHKH H

XUMHA», B KOTOPOM IMPEACTABIICHO MHOKCCTBO OIIBITOB 110 XMMUU, 3aHUMAaTEIIbHOM I/IH(l)OpMaIII/II/I,
HO3BOJ'I§II-OH.I€I\/’I YBJICYL YYCHHUKOB 3KCHCpI/IMeHTaJ'H:>HOI‘/’I YacCTbIO IMPEAMCTA.

4. http://c-books.narod.ru BceBo3morkHas ureparypa no XUMHH.
5. http://www.drofa-ventana.ru M3BecTHOe H31aTENbCTBO Y4eOHON JUTEpaTyphl.
HoBuHKY HayYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT 1O XUMUH.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuifckuii  MIKOIBHBIN
nopTan CO CCBUIKAMH Ha
o0pa3oBaTeNbHbIE CAUTHI 10 XUMUH.
7. www.periodictable.ru ~ COopHMK  cTaTeili 0  XUMHYECKHUX  DJIEMEHTax,

WJUTIOCTPUPOBAHHBINA HKCIIEPUMEHTOM.

HHTepHeT-pecypc Ha aHIIIMICKOM SI3BIKE:

1.  http://webelementes.com CoaepXKUT HCTOPUIO OTKPBITHUS M OIUCAHUE CBOWMCTB
BCEX XMMHYECKHX 3JIEMEHTOB. byeT nosieseH st 00ydaromuxcst S36IKOBbIX IIKOJ U KJIaCCOB, TaK
KaK COJEPKUT Ha3BaHUS 3JIEMEHTOB U BELLIECTB HA Pa3HBIX S3bIKAX.
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