NroHnHa
Enena
MuxannoBH

Moanucax undposoii noanuceio: VroHnHa
Enena MuxaiinosHa

DN: O=MOY OKTSBpLCKMi CenbCKuii ML,
CN=WroHuHa Enexa Muxaiinosra, E=
licey_october@mail.ru

OcHoBaHue: 1 ABNSAOCH aBTOPOM ITOI
[OKyMEHTa

e " MIAHUCTEPCTBO NPOCBEIIEHUSI POCCUIICKOI ®EJEPALIMM

a [laTa: 2023.10.15 19:06:15+0400"
Foxit PDF Reader Bepcus: 12.1.0

MHUHUCTEPCTBO INPOCBEIIEHHUSA 1 BOCIIUTAHUA

VIbSIHOBCKOM OBJIACTH

MyHuUIMnaJdbHOE YUpexKAeHne YIPaBjeHus 00pa3oBaHus MyHUIIMIIAJIbHOTO
oOpa3zoBanus «YepaakJIUMHCKUI palloH» YJIbSHOBCKOM 00J1acTH

MyHununajJibHoe o0ueodpa3oBareibHOE YUpPeK/IeHne
OKTAOpPBLCKUI CeJIbCKUI JTULIEH

PACCMOTPEHO
Ha 3aceaHuu Kadeapol
MaTeMaTHKH, UHHOPMATUKH U

CI'JTACOBAHO
3aMecTHUTeNb JUPEKTOpa 110
YBP

YTBEPXIEHO
Hupexkrop MOY
OKTSIOpbCKHI CENbCKUIN

€CTECTBEHHOHAYYHBIX Tunen
JUCIUILTUH

Hponosa E.II. Koncrantunos ['.M. Uronnna E.M.
[Tporoxomn Nel [Tpukaz Ne 160

oT «29» aBrycta 2023r.

oT «30» aBrycra 20231

ot «31» aBrycra 2023r

PABOYASA ITPOTPAMMA

yyeOHOro npeamera «KosmuecTBeHHbIe pac4éThl 0 XUMUH. YT1y0JEéHHBIN

YPOBEHb)

st ooyuaromuxest 10 kiacca

. OKTsa0pbcKui

2023 roa




MOSICHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XuMu# Ha YPOBHE CpeTHEr0 001Iero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny», TpeOOBAHUHN K pe3ybTaTaM OCBOCHHS (eepaibHON 00pa3oBaTeIbHON
nporpaMmsl cpenHero oouiero oopazosanusi(P@OIT COO), npeacraBienHsix B DegepanbHOM
rocyzaapcTBeHHOM oOpa3oBareinbHoM cTanaapte COO, ¢ yuérom KoHnenmuu npemnojaBaHus
y4eOHOTro npenMeTa « XuMus» B 00pa3oBaTesIbHBIX opranu3anusix Poccuiickoit dexepanuu,
pean3yIoNX OCHOBHBIE 00pa30BaTeIbHbIe MPOrpPaMMBbl, U OCHOBHBIX MOJ0KeHul «CtpaTerun
pa3BuTHsa Bociutanus B Poccuiickoit @enepanun Ha nepuon 1o 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMUsI Ha YPOBHE YIITyOIEHHOTO N3yUeHHsI 3aHUMAET BaKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTO 00pa3zoBanms ydamniuxcs 10—11 kmaccos. M3ydenne npeamera,
peaizyemMoe B yCIoBusxX nuddepeHmpoBaHHOro, MPoGUILHOT0 00yYeHHUS, TPU3BAHO
obecreunTh 00111e00pa30BaTEIbHYIO M OOIIEKYIHTYPHYIO MTOATOTOBKY BBIITYCKHUKOB IITKOJIBI,
HEOO0XOIMMYIO JUIS a/IalTallii UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH B COLIMYME, a
TaKKe JIJIs1 IPOJIOJDKEHUS 00yUeHHUs B OpTaHU3aIusax IpodeccuoHanbsHOT0 00pa3oBanHus, B
KOTOPBIX XUMUS SBJISIETCS OHOM U3 MPHOPUTETHBIX AUCIUTIINH.

B mporpamMMe o xumMun Ha3HauYEHUE MpeaMeTa « XUMUSD MOJTydaeT NoapOoOHYIO
MHTEPIIPETALNIO B COOTBETCTBUHU ¢ OcHOBononararoummu noioxenusmu I'OC COO o
B3alMOO0OYCIIOBJICHHOCTH 1IeJieH, coAepKaHusl, pe3yJIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKU BBITYCKHUKOB. CBUIETEIHCTBOM TOMY SIBJISIFOTCS CIIEAYIOIINE BBITOTHIEMbIE
MPOrpaMMOil Mo XUMUU QYHKIUH:

i UH(POPMALMOHHO-METOMYECKAs], peaqu3alys KOTOpoi o0ecriednBaeT MOTydeHUe
MIpeJICTaBICHUS O 1IeJIsAX, COAePKaHUU, O0LIel cTpaTeruu 00yueHus!, BOCIIUTAHUS U Pa3BUTUSA
o0yyJaromuxcs CpeJCTBaMu MpeAMETa, N3y4aeMOro B paMKax KOHKPETHOTO MPOpHIIS;

i OpraHHU3alMOHHO-IUIAHUPYIOIIast, KOTopas MpeaycMaTpUBaeT ONpeesieHre: MPUHIIUIIOB
CTPYKTYpUPOBAHUS U MOCIEI0BATEIBHOCTH U3yUSHHsI YUeOHOTO MaTepuana, KOJTUYeCTBEHHbBIX U
KaueCTBEHHBIX €0 XapaKTePUCTHK; MOIX0J0B K (POPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH 00pa30BaTEeNbHBIX JOCTH)KEHUH 00yJalOLINXCsl B paMKaX UTOTOBOM
aTTectanuu B GopMe eIMHOTO TOCYJapCTBEHHOTO K3aMeHa M0 XUMHUH.
®enepanbHas padoyas nporpamma | Xumus. 10—11 xnaccsr (yriryOnE€HHBIA YPOBEHB)

[Tporpamma asist yrinyOI€HHOTO U3yUEHUS] XUMUU:

yCTaHaBJIMBAaET MHBAPHAHTHOE MPEAMETHOE COZIep KaHue, 003aTeNbHOE I N3yUeHHS
B paMKax OTJAEJIbHBIX Mpoduiie, mpeaycMaTpUBaeT pacipeesieHue U CTPYKTYpPHUPOBaHUE €To 110
KJIaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSAM/pa3ienaM Kypca;

i naéT MpUMEpPHOE pacrpe/iesieHne yueOHOro BpeMEeHH, PEKOMEHTyeMOro Ui U3Y4eHUS
OTAETBHBIX TEM;

i npeiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHUsI yUeOHOro MaTepuana C
y4€TOM JIOTUKH OCTPOCHHUS Kypca, BHYyTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€Cii;

i Ta€T METOIMYECKYI0 MHTEPIPETALIMIO LIeel U 3a]]a4 U3ydeHHs IpeIMeTa Ha
yIIyOIEHHOM YPOBHE C yUETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CPETHETO OOIIETo
o0Opa3oBaHMUsl, COIEPKATEIHHON XapaKTePUCTUKH INIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS
OCHOBHOW 00pa30BaTeIILHOM MPOTrpaMMBbl CpeTHETro 00IIero 00pa3oBaHus (JIMYHOCTHBIX,
MeTanpeIMETHBIX, IPEIMETHBIX), a TAKKE C YIETOM OCHOBHBIX BHIOB yUe€OHO-IIO3HABATEIbHBIX
JecTBUI 00y4Jaroierocs Mo OCBOSHUIO CO/IEPKaHMsI IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME 10 XUMHH MPETyCMOTPEHA
MIPEEMCTBEHHOCTh ¢ 00yYeHHEM XMMHUH Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus. 3a
mpeiellaMy YCTAaHOBJICHHON POrpaMMOii 10 XUMHUU 00s13aTeIbHON (MHBApUAHTHOM)
COCTaBJISIOUIeH cofepkaHusl ydeOHOro npeamera « XUMHsD 0CTa&Tcsi BO3MOKHOCTh BBIOOpA €ro



BapUaTUBHOMN COCTABIIAIOLIEH, KOTOpask JOJHKHA ONPEENATHCSA B COOTBETCTBUY C HAIIPaBIECHUEM
KOHKPETHOTO Mpoduist o0yueHus.

B cootBercTBUM ¢ KOHIENTYanpHbIMU nos1okeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOT0 U yriTyOJaEHHOTO ypoBHEH B crucTeMe AU PepeHInpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeHEro o0I1Iero o0pa3oBaHus XUMHS Ha YPOBHE YTIyOJIEHHOTO U3yUYeHUs] HalpaBJIeH
Ha pean3aliio IPEeMCTBEHHOCTH € MOCEAYIOIIUM 3TAIlOM MOTYYEHHS] XUMHUYECKOTO
00pa3oBaHMs B paMKax M3y4YeHHUs CIICIUAIBbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX
JUCITUTUIMH B By3aX U OpraHU3alUsSIX CPeAHETo MPo(decCHOHaTbHOTO 00pa3oBaHUsl.

B aT011 cBA3M n3yueHue npeamera « XuMHUs» OpUEHTUPOBAHO NPEUMYIIIECTBEHHO Ha
paciiMpeHue U yriyosieHrne TeOpeTUYeCcKoi 1 MPakTUYeCKON MOATOTOBKU 00y4aroImuxcs,
BBIOPABIINX OMNpeeNEHHBINA MPOPUIIb 00YUEeHHUs], B TOM YHCIIE ¢ IEPCIEKTUBOM MOCIIEAYIOLIETO
MOJTyYEHHUsI XMMUYECKOTO 00pa30BaHUs B OpraHU3alusaX NpoQeccuoHalIbHOTO 00pa30BaHMUs.
Hapsny c atum, B cBete TpeboBanuii ®I'OC COO k miaHUpyeMbIM pe3yJIbTaTaM OCBOCHUS
(benepaibHON 00pa30BaTEIILHON MTPOTPaAMMBI CPETHETO 00IIIeT0 00pa30BaHUS U3yUCHNE
npeaMeTa « XMMHUs» OPUEHTHPOBAHO TAK)XKE HA PEIIEHUE 3a/1a4 BOCIIMTAHUSA U COLUAIBHOIO
pa3Butus oOydaromuxcs, Ha GOpMHUPOBAHNUE Y HUX OOIIEHHTEIIEKTylIbHbIX YMEHUN, YMEHUN
panroHaIM3aMy y4eOHOro TpyAa U 0000IEHHBIX CIOCOOOB EATETLHOCTH, UMEIOIIUX
MEXIUCUUIUTMHAPHBIN, HAATIpeAMETHBIHN xapakTep. DenepanpHas pabouast mporpamma | Xumusl.
10-11 kmaccsl (yriyOnéHHBIN ypOBEHb)

CocTraBnsomuMu mpeaMeTa « XUMUs» Ha YpOBHE YIITyOJIEHHOTO U3YUYEHUS SIBIISIFOTCS
yriyonénnblie Kypebl — «Oprannyeckast Xumus» 1 «OO011as U Heopranuueckas xumus». [Ipu
OTIpe/IeNICHUH MOAXO010B K 0TOOPY M CTPYKTYPHOM OpraHMU3alllK COEP KaHUS ITUX KypPCOB B
IporpaMMe o XMMUH 3a OCHOBY MpHHATHI ojoxkeHus @I'OC COO o paznuuusx 6a30Boro u
yrayO0aEHHOTO ypOBHEH U3yUeHUs pEeaMETa.

OcHoBy conepxaHus KypcoB «Opranndeckas xumus» 1 «O01as 1 HeopraHuueckas
XUMHUSD) COCTaBIISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUM U YMEHH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO U3yYEHHUS MIpeIMeETa. JTa CUCTEMA 3HAHUH MOJIY4YaeT ONPEAEIEHHOE TEOPETUYECKOE
JIOTIOJIHEHUE, TTO3BOJISIONIEe OCO3HAHHO OCBOUTH CYHIECTBEHHO OOIBIINN 00BEM
(bakTOJIOrMYECKOr0 MaTepHasa.

Taxk, Ha yrimyOn€HHOM ypOBHE U3yUYeHHS IpeaMeTa obecreyeHa BO3MOKHOCTh
3HAYUTEJILHOTO YBEJIIMYEHUS 00bEMa 3HAHUN O XMMUYECKUX JIEMEHTaX M CBOMCTBAX UX
COEIMHEHHI Ha OCHOBE PACIIUPEHUS U YIITyOJIeHUs! IPEICTABICHUN O CTPOSHUU BEIIECTBA,
XUMHMUYECKOH CBSI3U M 3aKOHOMEPHOCTAX MPOTEKaHUS PEAKLIUN, PACCMaTPUBAEMBIX C TOUKH
3peHUs] XUMUYECKOW KUHETUKHU U TEPMOAMHAMUKH. V3yueHne nepuouueckoro 3aKkoHa u
[lepromueckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKask CBSI3b OOBSICHSIETCS C
TOYKHU 3pEHUS SDHEPreTHUECKUX NU3MEHEHUH Tpu e€ 00pa30BaHUM U Pa3pyIICHUH, a TAKXKE C
TOYKH 3pEHHUsI MEXaHU3MOB €€ oOpa3oBaHus. M3yueHne TUIIOB peakluid JOTIOIHIETCS
(bopMHpOBaHUEM MPEICTABICHUH 00 AJIEKTPOXUMUYECKUX MPOLIECCAaX U ANEKTPOIHU3E PaciljiaBoB
Y PacTBOPOB BENIECTB. B Kypce opraHnveckor XMMHH IIPU PACCMOTPEHUN PEAKIITMOHHON
CIIOCOOHOCTH COETMHEHUH yJienseTcss 0co60e BHUMaHUE BOPOcaM 00 3IIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKIHi.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COJIEP’KAaHHE KYyPCOB XUMHH YIITyOJIEHHOTO YPOBHS
M3YYEHHUS JUIsl KJIacCOB OIpeieEéHHOro mpoduis (MJIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJIHEHUH K 0011el cucreMe MpeAMETHBIX 3HaHUI) OKa3bIBAIOT BIMSAHUE CMEXKHbIC
npenMeTsl. Tak, HapuMmep, B COJIep:KaHnuU IpeaMeTa JIIs KI1acCOB XMMUKO-(HU3MUECKOTO
npoduiis 60bII0e 3HaUeHHE OYIyT UIMETh 3JIEMEHThI y4eOHOro MaTeprasa Mo o0Iei XUuMHH.
[Ipu u3yuyenuu npeaMera B JaHHOM CIIydae aKLIEHT OyJeT c/iejilaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOITHOCTh 3aKOHOB M TEOPHI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAst TEOPHUS
(MonexynsipHasi Teopus B (pU3HMKe), 3aKOHBI COXPAHEHUSI MacChl U DHEPTUHU, 3aKOHBI
TEPMOJUHAMMKH, DJIEKTPOJIN3a, IPEACTABIEHUS O CTPOSHUH BEILECTB U IPYTOE.



B 10 xe Bpems B cofiepKaHUH MPeAMETa I KIIACCOB XUMUKO-OMOIOTHYECKOTO
npod st OONBIIHIA YIASTBHBIN BeC OyAeT UMETh OpraHndeckas Xumus. B aTom ciydae
MIPEIOCTABIISIETCS. BO3MOXKHOCTH JIJIs1 60Jiee 00CTOSITETFHOTO PACCMOTPEHHSI XUMUYIECKON
OpraHU3alNH KJICTKU KaK OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOU BXOJIAT, K IPUMEDY,
TaKhe CTPYKTYpPHBbIE KOMIIOHEHTHI, KaK JUIHIbI, OCIIKH, YTIEBOIbI, HyKICHMHOBBIC KHUCIOTHI
npyrue. [Ipu 3TOM 3HaHHS O COCTABE M CBOMCTBAX MPEJACTABUTENEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEIECTB CIyKaT OCHOBOM JIJIsl U3yUEHUs CYIIHOCTU MPOIECCOB POTOCHHTE3A,
nbixaHus, numnieBapenus. OenepanpHas padouas nporpamma | Xumus. 10—11 kmacest
(yrmyOnéHHBINH YPOBEHB)

B nnane dpopmupoBaHus OCHOB HAYYHOTO MHUPOBO33PEHUS, OCBOCHHSI OOIIIEHAYYHBIX
METO/IOB IMO3HAHUS U OTbITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUM U3y4YEeHUE MpeaMeTa
«Xumush» Ha yriryOnEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX ¢ YICOHBIMU
mpeIMeTaMu, BXOASIIMMHU B COCTaB MPEeIMETHBIX o0nacTeit « EcTecTBeHHO-HAYyYHBIC TIPEIMETHI»,
«Maremaruka u nHpopmMaTHKa» U «PyCCKul S3BIK U IUTEPATYPay.

[Tpu u3yuyeHnn yueOHOro nmpeamera « XuUMHs» Ha YIIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YPOBHE OCHOBHOTO U CPEIHET0 00111ero 00pazoBanus (Ha 0a30BOM YPOBHE), 3a1aueit
MIEPBOCTENIEHHON 3HAYMMOCTH SIBIISIETCSI JOPMUPOBAHUE OCHOB HAYKH XMMHH KaK 001acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON IESITEILHOCTH YEJI0BEKAa U OJTHOTO U3
KOMITOHEHTOB MHUPOBOU KYJIbTYPBI.

Pemenue »Toif 3a1aun Ha yriayOoa€HHOM YpOBHE M3YUYEHUS TIPEAMETA TPE/IoIaraet
peanu3aluio TaKux Meliel, Kak:

(hopMHpOBaHHE MPEICTABICHMIA: O MATEPHATLHOM SIHHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MMO3HABA€MOCTH SIBJICHUI MPUPO/IbI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYyK U €&
BEIYIICH poJi B 00ECTICYCHUHN YCTOWYMBOTO PA3BUTHS YEJIOBEUYECTBA: B PEIICHUH MPOOIIeM
AKOJIOTMYECKOM, SHEPTeTHUECKON U MUIIEBOI 0€30MacHOCTH, B pa3BUTHH METUIHBI, CO3IaHUU
HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIICYCHUH PAIIMOHATEHOTO
MIPUPOIOTIONB30BAHUS, B JOPMUPOBAHUU MUPOBO33PEHHUS M OOIIEH KyJIbTyphl UEIOBEKA, a TAKXKE

_OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOJHOM CpesiE;

OCBOCHHE CHCTEMbI 3HAHUH, JIEXKAIINX B OCHOBE XMMUYECKOM COCTaBIIAIONICH
€CTECTBEHHO-HAYUYHON KapTUHBI MUPA: PYHIAMEHTAIBHBIX MMOHATHN, 3aKOHOB M TEOPUI XHUMHUH,
COBPEMEHHBIX MIPEICTABICHUI O CTPOCHUHU BEIIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKHX U KHHETHYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIUH, 0 XUMUYECKOM PAaBHOBECHUU, PACTBOPAX U AUCIEPCHBIX

_cucremax, 00 00IIMX HayYIHBIX NPMHLIUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

(dbopMupoBaHUE y 00YJArOIIMXCS OCO3HAHHOTO MIOHUMAaHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XUMUYECKUX 3HAHUU JIJ1s1 OOBSICHEHHSI KITFOUEBBIX UJIeH 1 TTPOOIEM COBPEMEHHOM
XUMHH, JJ11 00BSICHEHUS U MPOTHO3UPOBAHUS SBICHHM, UMEIOIINX €CTECTBEHHO-HAYYHYIO
MIPUPOTY; TPAMOTHOTO pEIICHUs TTPOOJIEM, CBIA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS, aHATIN3a U
OLICHKH C TIO3UIINI 9KOJOTUYECKON O€30IMacHOCTH MOCIIECTBUI OBITOBOM M MPOU3BOICTBEHHOM
NEATEIIbHOCTH Y€JIOBEKA, CB3aHHON ¢ XUMUYECKUM MPOU3BOACTBOM, UCIOJIb30BAHUEM U

_NepepabOTKON BELIECTB;
yriIyOJIeHHEe TIPEACTABICHUI O HAYYHBIX METO/IaX TTO3HAHUS, HEOOXOMMBIX JJIS
MPHOOpPETEHUS] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMUYECKUX SIBIICHUH,
HMMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON IECSITEIBHOCTH U MOBCEAHEBHOM KU3HH.

B nnane peanuzanuu nepBoovYepeHbIX BOCIUTATENBHBIX U pa3BUBAIOIINX (QYHKIUN
LIEJIOCTHOW CHUCTEMBI CpeJHEro 0011ero 00pa3oBaHus MPH U3YUEHUH MpeaMeTa « XUMUSD»
®enepanbHas padouas mporpamma | Xumus. 10-11 knaccsl (yriryOnEHHBIN ypOBEHb)

Ha yTIyOJI€HHOM YpOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H, KaK:



BOCTIHTaHUE yOeXKIEHHOCTH B MO3HABAEMOCTH SIBIICHUI MPUPOIBI, YBAXKEHUS K MIPOLIECCY
TBOPYECTBA B oOiactu TCOPCTUUCCKHUX U MPUKITAHBIX I/ICCJ'ICJIOBaHI/Iﬁ B XMUMHHU, q)OpMHpOBaHI/Ie
_MHMPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH;
pa3BUTHE MOTHBAIIMU K O0YUEHHUIO M TIO3HAHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHUS OOIIEYEeTIOBEUECKHUX IIEHHOCTEH;

) Pa3BUTHEC MMO3HABATCIIbHBIX NHTCPECOB, HHTCIIJICKTYAJIBHBIX U TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcs, JOPMUPOBAHUE Y HUX CO3HATENLHOTO OTHOIICHUS K
caM000pa30BaHUIO M HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO yCTICIITHON
npodeccCHoHaNbHOM U OOIECTBEHHOMN AESITETFHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY

_3JI0POBBIO M MIOTPEOHOCTH B 37I0POBOM 00pase KU3HU,

dbopMupoBaHrEe YMEHUN U HABBIKOB Pa3yMHOTO IPUPOIOTIOIH30BAHUS, PA3BUTHE
IKOJIOTUYECKOHN KYJIbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-TIOJIE3HON IKOJIOTHIECKOM
JeSITeNLHOCTH.

OO11ee yncI0 4acoB, PEKOMEHIOBaHHBIX JJIs M3y4eHus Kypca «KonnuecTBeHHbIE pacuéThl M0
XUMHMW» Ha yriyOJeHHOM ypoBHe, — 68 yacoB B 10 kiacce.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 10 XUMHUHN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBHU C CHCTEMHO-IEATEIBHOCTHBIM OJIXOJJOM B CTPYKTYPE JTMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS MpeAMeTa « XUMHUs» Ha YPOBHE CpeIHEro o01ero oopa3oBaHus
BBIJICJIEHBI CIIEYIOIINE COCTABIISIONINE: OCOZHAHUE 00YYaIOUIMMUCS POCCUHCKOM Ipax/IaHCKON
UJEHTUYHOCTHU; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIEICHHIO;
HaJINYMe MOTUBAIMU K 00yUEHHIO; TOTOBHOCTh U CIIOCOOHOCTH 00YYaOLINXCS
PYKOBOJACTBOBATHCA NPUHATHIMUA B O6HIGCTBC MpaBujIaMH1 1 HOpMaMHU IMOBECACHUA; HATUIUC
MIPaBOCO3HAHUSI, KOJIOTHYECKOM KyJIbTYphl; CIOCOOHOCTh CTaBUTH 1IETTH U CTPOUTH KU3HEHHBIE
IIJTaHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS MpeAMETa « XUMUS» OTPAXKAOT
c(hOpPMHUPOBAHHOCTH ONBITA TO3HABATEIIHFHON U MPAKTUUECKON JEATETHHOCTH O0yYarOIINXCS B
npoliecce pean3alui 00pa3oBaTeIbHON JeATEILHOCTH.

JImgHOCTHEIE PE3YIBbTATEI OCBOCHUSA IPEAMETA «XuMuI» OoTpaXxaroT C(i)OpMI/IpOBaHHOCTB OIlbITa
MO3HABATEJILHON U MPAKTHUECKON JIeSITeIbHOCTH 00yUaroMIUXCs B IPOIecce pealn3aluu
o0pa3oBaTeabHON NeSTeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOTr0 BOCIUTAHMS:

0CO3HaHUs 00y4YalOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaKEHHUS
K 3aKOHY U IPaBONOPSAKY;

MpEACTABIICHUA O COIMMAJIBHBIX HOPpMAx 1 MpaBUIaxX MCKIMIYHOCTHBIX OTHOIIIEHWH B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOMN JESITENTbHOCTH MPH CO3JJaHUH YUEOHBIX
MIPOEKTOB, PEILICHNH YUeOHBIX U TTO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH MMOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI
JPYTUX MPU aHAJIW3€E Pa3IMYHBIX BUIOB YUeOHOU NESATENbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

HEHHOCTHOI'O OTHOMICHHUA K UCTOPUYCCKOMY U HAYYHOMY HaCJICIUTO OTE€YECTBEHHOM
XHMUH;

YBaXXCHUS K IMPOUECCCY TBOPUCCTBA B o0jacTu TCOPHHU U MPAKTUICCKOI'O MPUITOKCHHUA
XMMHUH, OCO3HAHUS TOTO, YTO JIaHHBIC HAYKH €CTh Pe3yJIbTaT JUIUTEbHBIX HAOII0JCHUH,
KPOMOTIMBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOT'O TpYyda y‘-IéHI)IX W IMPAKTHUKOB,

MHTEpeCa U M03HABATEIbHBIX MOTUBOB B MOJIYUYEHUH U MOCIEAYIOLIEM aHAIN3E
nH(OpMAIUU 0 TIEPETOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHMsI, STUUECKOro noBeaeHus; deaepanbHas padbodas mporpamMma |
Xumus. 1011 knacces! (yrinyOnéHHbIN ypoBEeHb)

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHUE U IOCTYIIKM CBOMX TOBAPUILEH € O3ULIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMAaHUS IEHHOCTEH 3I0POBOTO U 0€30MacHOTO 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMYECKOMY 3/10POBBIO;
coOJTI0IeHUS PaBHJT O€30MIaCHOTO OOpAICHUS C BEIIECTBAMU B OBITY, TOBCEHEBHOM )KU3HU, B
TPYJOBOH AESITEIBbHOCTH;

MOHMMAaHHUS EHHOCTH MPAaBWJI MHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MIOBE/ICHNUS B CUTYalLlUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT OIS,
HapKOTHKOB, KypeHHUs);
5) Tpya0BOro BoCIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIETEHTHOCTH B yU€OHO-MCCIIEJOBATEILCKOM eI TETbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUAAX AEATEIHHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acCTHE B PELIEHUH NMPAKTUYECKUX 3a/1a4 COLMAILHON HAIpPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

UHTEpeca K NPaKTUYEeCKOMY U3yUeHHIO MPodeccHii pa3InyHoro pojia, B TOM YHCJIe Ha

OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMUHU;
YBa)XE€HHUS K TPYLy, JIOASAM TPYJa U pe3ysbTataM TPyAOBOH NEATEIbHOCTH;
TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHAMBHIyaJIbHOM TpaeKTOpuu 00pa3oBaHus, Oy ayieit
npodeccuu 1 peau3alii COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB C YUETOM JINYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH OOIIECTRA;

6) 3K0J1I0rMYECKOr0 BOCTIUTAHMS:

9KOJIOTMYECKH 1[eJIeCO00Pa3HOr0 OTHOUICHHSI K IPUPOJIE KaK HCTOUYHUKY
CYILLECTBOBAHHUS KU3HU Ha 3eMIIE;

MMOHMMAaHUS TJI00aJILHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM, BIUSHHUS SKOHOMHUECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOMN CPEJIBL;

OCO3HaHUsI HEOOXOJUMOCTHU UCTIOIb30BAaHUS JOCTIXKEHUN XUMHHU ISl PEIICHUS
BOIIPOCOB PAllMOHAJILHOTO NPUPOAOIOIb30BaHNUS;

AKTHBHOTO HENPUATHS IEUCTBUM, MPUHOCAIIUX BPEl OKPYIKAIOIIEH IPUPOIHOM Cpesie, yMEHUS
MIPOTHO3MPOBATh HEOIArONPHUATHBIE SKOJOTHUECKUE TTOCIEACTBUS PEANPHHUMAEMbIX JeHCTBUI
U TIPeOTBpAIIaTh UX;

HaJIMYMS Pa3BUTOIO HKOJIOTMUYECKOTO MBILIUIEHUS, SKOJOTUYECKON KYJIbTYPBI, OIIbITA
JeSITeIbHOCTH SKOJIOTMUYECKOI HalpaBIEHHOCTH, YMEHUS pyKOBOJICTBOBATHCS MU B
M03HABATEJILHOM, KOMMYHHKATUBHOM U COIMAILHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
MIPOTUBOCTOATH Haeosnoruu xemopoodun; denepanbHast paboyas nporpamma | Xumus. 10—-11
KJacchl (yriryOnaéHHBIN ypOBEHb)

7) HEHHOCTH HAYYHOI0 TO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIECTBEHHOMN TTPaKTHKH;

MOHUMAaHHUS CHeUn(UKA XUMUH KaK HAyKH, OCO3HaHUs €€ posid B pOPMHUPOBAHUH
paIOHATBHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUH 1IEIOCTHOTO MPECTAaBIEHUS 00 OKpYKaroIIeM
MHpE KaK O €UHCTBE NPUPOABI U YEIOBEKA, B IO3HAHUH NPUPOIHBIX 3aKOHOMEPHOCTEHN U
pelIeHnr IpobieM COXpPaHEHHUsl TPUPOTHOTO PaBHOBECHS;

yOexxIEHHOCTH B 0c000i1 3HAYMMOCTH XMMHUU JJIs1 COBPEMEHHOM [IMBUIIM3AIMU: B €€
IYMaHUCTHUECKON HaMpaBJIE€HHOCTU U BaXKHOM pOJIM B CO3aHUM HOBOW 0a3bl MaTepHaibHOM



KyJbTYPBI, B pEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMUHNBOTO Pa3BUTHSI UEIOBEUECTBA — CHIPHEBOM,
JHEPreTHUYECKOH, MAMICBOM W YKOJIOTHYCCKON 0€30IacHOCTH, B Pa3BUTHH M IUIIMHEI,
o0ecredyeHnH YCIOBUH YCIEIIHOTO TPY/1a U DKOJIOTHIECKH KOM(POPTHON KU3HU KAXKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TIOHUMAHHUSI CYIIHOCTH METO/I0B MTO3HAHMUS,
WCTIONIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MMOJTyYaeMble 3HAHUS IS
aHanm3a U 00BSCHEHHUS SIBJICHUN OKPYKAIOIIETO MUPA U MIPOUCXOISAIINX B HEM H3MEHEHHIA,
YMEHHS JieJaTh 000CHOBAHHBIE 3aKITIOUCHHS HA OCHOBE HAYYHBIX (DaKTOB M MMECIOIIUXCS JTAHHBIX
C IETBIO MOJTyYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCITOTB30BaTh XUMUIECKHE 3HAHUS IS PEIICHHUS
po0JieM B pealbHBIX )KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENBCKON I TETFHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHHIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJTyYCHHUIO HOBBIX 3HAHUI 110 XUMHUHU B COOTBETCTBUH C KU3HCHHBIMH
MOTPEOHOCTIMU;

HWHTEpeca K 0COOCHHOCTSM TPy/la B pa3IuvHbIX chepax nmpodeccnoHaTbHOU
JeSITeNLHOCTH.

METANPEIMETHBIE PE3YJBTATHBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMbI IO XUMHUH Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBbIe 111 (POPMHUPOBAHHSI MUPOBO33PEHUS 00YUAIOIIUXCS MEXKTUCITUTLINHAPHBIE
(MeXIIpeIMeTHBIC) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIUE ICIOCTHOCTh HAYYHON KapTHHBI MUPa
U cienuUKy METOI0B NO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
JHEPrus, SBJIICHUE, MPOIIECC, CUCTEMa, HAyJHBIH (DAKT, IPUHIIHIL, THITOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeIOBAaHUE, HAOIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);
YHUBEpCATbHBIC yUeOHbBIC IeUCcTBUA (TT03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC),
obecneunBaromue hopMupoBanue GPyHKIIMOHATEHON IPAMOTHOCTH U COIMANBHON KOMIIETCHIIUN
o0ydJaronmxcs;

CIOCOOHOCTH 00YUAIONINXCS UCIIOIF30BAaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCATbHBIC yUeOHBIC JCHCTBHS B IIO3HABATEIIBHON U
conuanbHOU mpakTruke. DenepanpHas padoyas nporpamma | Xumus. 10—11 kmaccsr
(yriyonénnslif ypoBeHb) MetarpeiMeTHbIe pe3ybTaThl OTPAXaroT OBJIaICHNE
YHHUBEPCATbHBIMU YUEOHBIMU TIO3HABATEIbHBIMUA, KOMMYHHUKATUBHBIMU U PETYISTHBHBIMU
JEUCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE IeliCTBUsI
ba3oBble Jiornueckmne 1eMcTBUA:

CaMOCTOSITENTFHO (POPMYITHPOBATH M aKTYATH3UPOBATH POOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIpEICTISATH 1eNU ACSITENFHOCTH, 3a7aBasi MapaMeTPhl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHTH PE3YJIbTAThI ICATEILHOCTH C ITOCTABICHHBIMH IIEIISIMH,

UCTIONB30BaTh MPU OCBOCHUU 3HAHUH MPUEMBI TOTUYECKOTO MBIIIJICHHS: BBIJENATh
XapaKTepHbIC IPU3HAKYU TIOHATHH U YCTAaHABJIMBATH X B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHUS AJi1 OOBSICHEHUS OTACIBHBIX (DaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTSPUH TS KIIACCU(PUKAIIUU BEIICCTB U XUMHUISCKUX
peaxkuuii;

YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3YIaeMbIMU SBICHHUSIMH,
CTPOUTH JIOTUYECKHE PACCYKIACHUS (MHIYKTUBHBIE, IeTyKTUBHbBIE, TI0 AHAJIIOTHUHU ), BBISBIIATH
3aKOHOMEPHOCTH W TTPOTUBOPEUHS B pACCMATPUBAEMBIX SBIICHUSIX, (DOPMYIIHPOBATH BHIBOIBI U
3aKIIIOUCHUS;

MIPUMEHSTD B IPOIIECCE TIO3HAHUS UCITOJIb3YEMbIC B XUMHUH CHMBOJIHYCCKHE (3HAKOBBIC)
MOJIeTIH, IPe0O0Pa30BhIBATH MOJICTHHBIC TPECTABICHUS — XUMUYECKH 3HAK (CUMBOJ) JIEMEHTA,
XUMHUeckas Gpopmyria, ypaBHCHUE XUMHUYSCKON peakIny — P PEIICHUN YISOHBIX



MIO3HABATEJIbHBIX U MPAaKTUUYECKUX 3a/1a4, IPUMEHATh HA3BaHHBIE MOJIETIbHBIE IIPEICTaBICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX pEaKLUi.
ba3oBble uccienoBaTe/bCKUe 1eHCTBHSA:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIuil;

(bopMyIHpoBaTh LETH U 337a4l UCCIIEJOBAHUS, UCIIOIB30BATh OCTABICHHBIE U
CaMOCTOSITENTFHO c(POPMYITHpPOBAaHHBIE BOIPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 11O MTPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BJIa/I€Th HABBIKAMHU CAMOCTOSATEIBHOIO IJIAHUPOBAHUS U NIPOBEJICHUS] YUEHUUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOIIOAATh 32 XOJIOM IIpOIecca, CAMOCTOSITEIbHO
MIPOrHO3UPOBATh €T0 PE3yJIbTAT, POPMYIUPOBATH OOOOIIECHHS U BHIBOABI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH 0OOCHOBAHHBINA OTYET O MPOAETAaHHOM
pabore;

nproOpeTaTh ONBIT YYEHUYECKON MCCIIeI0BATENbCKON U MPOSKTHOM 1A TEIbHOCTH,
MPOSBIISATH CHOCOOHOCTHh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOMCKY METO/I0B PELICHUS
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3JINYHBIX METOAOB ITO3HAHUS.

Pa6ora ¢ undopmanmueii:

OPUEHTUPOBATHCA B PA3IUYHBIX HICTOUHUKAX WH(POpMAIUU (Hay4YHO-IOMyJIsipHas
JUTepaTypa XUMHUYECKOTO CO/Iep KaHMsI, CIIpaBOYHbIe TocoOus, pecypchl HTepHeTa),
®enepanbHas padoyas nporpamma | Xumus. 10—11 knaccsl (yriryOnEHHBIA YPOBEHB)

aHaJIM3UPOBaTh UH(DOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUIECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(GbopMyIIMPOBATH 3aMPOCH] M MPUMEHSTH Pa3IUUYHbIE METObI IIPU MOUCKE U 0TOOpE
uHpOpMaLuU, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHBIX 3aj1au ONpeIeIEHHOTO THIIA;
MPUOOPETaTh OMBIT UCIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (pOpMY Ipe/icTaBiIeHUs HHDOpMALIUK
(cxemsl, rpa UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ XUMUYECKON HH(OpMaLIne:
MPUMEHSTh MEXIIpeIMETHbIE ((PU3NUYeCcKre U MaTeMaTUYeCKHUEe) 3HAKK U CUMBOJIBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1efiCTBHUS:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYX/1aeMON TeMbI B X0JIe JUaiora U/WiH JUCKYCCHH,
BBICKa3bIBaTh MU, GOPMYIINPOBATH CBOU MPEAJIOKEHNS OTHOCUTEIBHO BBIOJIHEHUS
IIPEJI0KEHHON 3a1a4H;

BBICTYIIaTh C MPE3eHTAIeN Pe3yIbTaTOB MO3HABATEIBHON JAESITEIbHOCTH, IOTYyYEHHBIX
CaMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJTHEHUH XUMHUYECKOTIO
AKCIIEPUMEHTA, IPAKTUYECKOM pabOThI 110 UCCIIET0BAHUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanu3anmy yueOHOro nMpoekTa, U (opMyIMpPOBATH BBIBOJBI 110 pe3yIbTaTaM MpPOBeIEHHBIX
MCCJICIOBAHUM MyTEM COTJIACOBAHUS MO3HITNI B X0JI€ 00CYKICHUSI 1 OOMEHa MHEHUSMH.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

CaMOCTOSITENIFHO IJIAHUPOBATh M OCYIIECTBIISITH CBOIO [TO3HABATENIbHYIO JAESITEIbHOCTD,
orpenesss e€ ey U 3a/1a4i, KOHTPOJIUPOBATH U 110 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeJyiaraeMblii aIropuT™M AEMCTBUNA MPH BBITOJHEHUH YUEOHBIX U UCCIIEA0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee F3PPEKTUBHBIIN CIIOCOO UX PEeIICHUS ¢ YYETOM MOTyUeHHs HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYLIECTBIISATH CAMOKOHTPOJIb JIEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

[TpenMeTHBIE pe3yIbTaThl OCBOECHHUS IPOTPaMMBI [0 XUMUU Ha yTriyOIEHHOM ypOBHE Ha
YPOBHE CpeHEro o0I11ero o0pa3oBaHus BKIIOYAIOT crieruduyueckue i yueOHOro nmpeamera
«XUMHSA» Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUII IO OCBOEGHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUN, BU/IBI JESITEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUU B PA3IUYHBIX YYEOHBIX CUTYALIUAX, a TAKXKE B peabHbIX )KU3HEHHBIX CUTYaLUsX,



CBSI3aHHBIX ¢ XUMHEN. B iporpaMme 1o XMMHH MIPEIMETHBIE PE3YJIbTAThI IIPEICTABIECHBI 10
rogam usyuyenus. denepanbHas padoyas nporpamma | Xumus. 10—11 kiaces! (yrimyOnéHHbIN
YPOBEHB)

INPEJIMETHBIE PE3YJIbTATDBI
10 KVIACC

B pe3syabTaTte n3y4ueHus 3J1eKTHBHOro Kypca 10 kiacce:
BbInyCKHMK Hay4WTCH:
- IPUMEHATH pu3nueckue GopmMyibl, HEOOXOIUMBIE MPU PEIICHUN XUMHUYECKUX 3a7a4
- HCII0JIb30BATh TEOPETHUUECKHUE 3HAHUSA MIPH NMPOBEICHUN KOJINYECTBEHHBIX PacueToB
- IPUMEHATH (PU3HUYECKUE €MHUIIBI U3MEPEHUS MacChl, 00bEMA, MIIOTHOCTH, KOJIMYECTBA
BeIecTBa, PU3NIECKUEe KOHCTAHTHI
-IPUMEHATh Ha MIPAKTUKE MpaBUIIa MPUOIIKEHHBIX PACUETOB, PELICHHE U COCTaBJICHUE
MIpOMNOpLUH, anreOpanuyeckux ypaBHEHU, CUCTEM YpaBHEHHM
- IPUMEHSATH AITOPUTMBI IIPY PELLIEHUH TUIIOBBIX 2JIEMEHTApHBIX XMMHUYECKUX 3a7a4
= COCTaBJISATh XUM. (POPMYJIbI BEIIECTB MO CTENIEHU OKUCICHUS 3JIEMEHTOB, COCTABIISATh
YPaBHEHUS XUMHUECKUX PEaKLUN
= MPOBOJIUTH HEOOXOIUMBIE pacUeThl MO HU3UIECKUM (PopMyIiaM, pemraTh
anreOpandyeckue ypaBHEHHUs
= [IEPEBOJUTH €IMHUIBI U3MEPEHUS U3 OJTHOM CUCTEMBI B IPYTYIO
= IPUMEHATH U3BECTHBIE AITOPUTMBI IIPY PELLIEHUH TUIIOBBIX 3aJa4, pelaTh
KOMOWHHPOBAHHBIC 3aa9H.

— JIEMOHCTpPHpPOBaTh Ha IpUMepax B3aUMOCBS3b MEXKIYy XUMHUEH W JAPYTMMH
€CTECTBEHHBIMH HayKaMH;

—  pacKpbIBaTh Ha IIPUMEPAX MOJIOKEHUS TEOPUH XUMHUUYECKOTro cTpoeHus A.M. byTiiepoBa;

— moHuMath ¢usmueckuid cmeicn llepuomnyeckoro 3akoHa /.M. MeHneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTb CBOMCTB XHUMHYECKHX DJJIEMEHTOB M OOpa30BaHHBIX HMH
BEILECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

—  OOBACHATH MPUUYMHBI MHOI000pa3us BEIIECTB Ha OCHOBE OOMIMX IMpEACTaBICHUN 00 HX
COCTaBE U CTPOCHUMU;

— TNPUMEHATHh NPABWJIA CUCTEMATHYECKOM MEXAYHAapOJHONW HOMEHKIIATypbl KaK CpEeICTBa
pa3nuYeHus ¥ UACHTU(UKAIIUH BEIECTB M0 UX COCTaBY U CTPOCHUIO;

—  COCTaBJISITh MOJIEKYJISIPHbIE U CTPYKTypHblEe (DOpPMYJIbI OpPraHMYECKHUX BELIECTB Kak
HocuTeneil WHQpOpPMAalMM O CTPOCHUHM BEIIECTBA, €ro CBOWCTBAX M TPHHAUICKHOCTH K
ONPEICIICHHOMY KJIACCy COEIUHEHHIA;

—  XapakTepu30BaTb OPraHUYECKHE BELIECTBA II0 COCTaBYy, CTPOCHUIO M CBOWCTBaM,
YCTaHABIMBATh IPUYNHHO-CIICCTBEHHBIE CBA3H MEXIY JaHHBIMHM XapaKTEPUCTUKAMM BEIIECTBA;

—  TOPUBOIAUTH NPUMEPBl XUMHUYECKUX PEAKIMH, PACKPBIBAIOIIUX XapaKTEPHBbIE CBOWCTBA
TUMIUYHBIX TMPEACTABUTENEH KIaCCOB OPraHMYECKHUX BEIIECTB C LEIbI0 UX HICHTHU(PHUKAIUU U
00BbsICHEHHsI 00J1aCTH IPUMEHEHUS;

—  INPOTHO3MPOBATH BO3MOKHOCTh NMPOTEKAHWS XMMHUYECKUX PEAKIUN HAa OCHOBE 3HAHWM O
TUIAX XUMUYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U MX PEaKIMOHHON CIIOCOOHOCTH;

—  YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKINN U CMEIIECHNUs] XUMHUYECKOTO
paBHOBECHS] OT pa3IMYHBIX (DAaKTOPOB C HENIBIO OIpPEACNICHUs] ONTUMAJbHBIX YCIOBHUH
MIPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

—  TPUBOJUTH MPHUMEPHl XHUMHYECKUX PEAKIUi, PACKPHIBAIONINX OOIIHEe XUMUYECKUE
CBOMCTBA MTPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;



— TPOBOAMTH pAacyeThl HAa HAXOXKJICHHE MOJICKYJISIpPHOH (OpMyNbl YIJIeBOJOpoia IO
MPOJYKTaM CrOpaHUs M II0 €r0 OTHOCUTENIBHOW IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSILHUX B €r0 COCTaB;

—  TpPUBOJUTH MPHUMEPHl XMMHYECKUX pPEaKIUil, pPAaCKpbIBAIOUIMX OOIIHEe XUMHUYECKUE
CBOMCTBA MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

—  OCYHIECTBIISITh MOUCK XMMHUYECKOW HH(GOpMalMU MO Ha3BaHUSAM, HIECHTH(PHUKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

— IPOBOAMTH pacyeTbl MAacCOBOM JOIM (Macchl) XMMHUYECKOTO COEIAMHEHHUS B CMECH;
pacueTsl Macchl (00beMa, KOJMYECTBa BELIECTBA) MPOAYKTOB PEAKIMH, €CIM OJJTHO M3 BELIECTB
JaHO B M30BITKE (MMEET NMPHUMECH); pacueThl MAaCCOBOM MM OOBEMHOM JI0JIM BBIXOZA MPOAYKTa
peakiuu OT TEOPETHUYECKH BO3MOXKHOTO; pacdeThl TermaoBoro 3¢p@deKra peakiuu; pacueTsl
00BEMHBIX OTHOIIEHUH ra30B MPU XUMHUECKUX PEAKIIMAX; pacueTsl Macchl (00beMa, KOJIMYeCTBa
BEIIECTBA) MPOJAYKTa peaKkuy, €CIU OJHO W3 BEILIECTB JIaHO B BUJE PacTBOpa C OMNpEIesIEHHOM
MacCOBOH J0JI€H PACTBOPEHHOI'O BEILIECTBA;

— HCNOJB30BATh METOJABl HAYYHOIO TIO3HAHWA: AaHAJINW3, CHHTE3, MOJEINPOBaHUE
XMMUYECKUX TPOLIECCOB U SIBICHUH — IMPH pElICHHHM Y4eOHO-MCCIEeNOBATENbCKUX 33734 I10
M3Y4YEHHIO CBOMCTB, CIIOCOOOB MOYyUYEHUS M pacliO3HaBaHUS OPTaHUYECKUX BEILECTB;

—  YCTaHaBJIMBATh B3aUMOCBS3M MEXIY (akTaMu M TeOpUeH, MIPUYMHOMN U CIeICTBHEM IpU
aHaJiu3e NPOOJEMHBIX CUTyallud M OOOCHOBAaHWM TPUHUMAEMbIX pELIEHUII Ha OCHOBE
XUMHUYECKUX 3HAHU;

- 1aBaTh ONpENEICHUE 3aKOHA COXPAHEHUSI MacCChl U SHEPTHUH, 3aKOHA IIOCTOSIHCTBA COCTaBA

XUM. COCIUHEHHUS

- OIIpeNeNICHUs] BAICHTHOCTH, COCTaB, CTPOCHHE, XapaKTep OKCUIOB U TMIPOKCHIOB
AJIEMEHTOB MaJIbIX IEPHUO/I0B, 3aKOHOMEPHOCTH N3MEHEHUS UX CBOMCTB

- pa3rpaHU4MBATh MTOHATHUSA XUM. JIEMEHT U ITPOCTOE BEIIECTBO

- XapaKTepU30BaTh JJIEKTPOHBI, IOAYPOBHHU, ONPEAEIATH YACIIO MIEKTPOHOB HA HUX

- COCTaBJIATH TpapuuecKue U JIEKTPOHHBIE CXeMBbI it aToMoB Ne 1-38, maBaTh

XapaKTEPUCTHUKY AJIEMEHTY 1o Iuiany u [1C

BHJIETh NTPUYMHY 3aKOHOMEPHOI'O H3MEHEHUSI CBOWCTB ATOMOB XUM. 3JIEMEHTOB, 3aBUCUMOCTh

OT 3apsJia siipa U CTPOeHUs aTroMa (110 eproAaM U TpyIam)

- pacKpbIBaTh CYUIHOCTh MOHSATHS KHCIOTHbIE, OCHOBHBIE, aM(DOTEPHbIE, OKUCIUTEIbHBIE,

BOCCTAaHOBUTEJIbHBIE CBOWCTBA

- OMpEeNATh BUIBI XMM. CBSI3U, MEXaHU3MbI 00pa30B  OCHOBHbIE XapaKTEPUCTUKU XUM. CBSI3U:

JUIMHA, SHEPT U, HAIIPAaBJIEHHOCTb, HACBILICHHOCTh

- ONpEeNATh BUIBI XHM. CBS3H, COCTABIIATH CXEMbl OOPAa30BaHUS, ONPEAEISATh TUIl KPUCT.

pELIETKH, IIPEJICKAa3bIBATh CBOIMCTBA BEIIECTBA, IPUBOJUTH PUMEPHI PA3INYHbBIX JUCIIEPCHBIX

CUCTEM

- XapaKTepU30BaTh CYLIHOCTb XUM. PEAKIIMH, 3aKOHA COXPAHEHUS MACChl ¥ DHEPTHH.

- OIPENENSITh MPU3HAKA XUMHUECKUX PEeaKIUi pa3IMyHbIX THIIOB

- IMETh TOHATHE O CKOPOCTU XUM. peakiiy, (aKTOPbl BIUAIONINE HA CKOPOCTh PEaKIH
CYILIIHOCTh U MEXaHU3M KaTaju3a, IPUMEHEHHUs KaTalu3aTopoB U HHTHOUTOPOB

- olpezaeneHue XuM. paBHoBecus, npuHiunsl Jle [llarense

- KJacCHU(QUIMPOBATh XUM. pEaKIIUU, IPUBOAUTH IPUMEPHI, pEIIaTh 3aJauH 110

TEPMOXUMHUUYECKUM YPABHEHUSAM, OIIPENEIATh YCIOBUS CMEIIEHU XUMUUECKOTO PABHOBECHS

Ha KOHKPETHBIX MpUMepax,

- OOBSICHATH CTPOCHHUE, CBOICTBA, CIIOCOOBI MOTY4YEHHUSI METAIIJIOB U HEMETAIIIOB, /1aBaTh -

XapaKTEPUCTUKY XUM. 3JIEMEHTOB, HcXoAs u3 nosoxkenus B [IC u ctpoenus aroma

- OTIpeNeNsATh U 000CHOBBIBaTh OCHOBHbIe CO MeTayIoB MeaH, kKele3a, XpoMa U IIMHKa,

CBOMCTBA COEIMHEHUH 3TUX METAJUIOB, (OKCUIOB, THIPOKCH]IOB)

- IaBaTh XapaKTEPUCTUKY XUM. DJIEMEHTY 110 IUIaHy, OIPEAEIATh TUIl XUM. CBSA3H, TUI KPUCT,

pEelIeTKH, JOKa3bIBaTh XMM. CBOMCTBA MPOCTHIX BEILIECTB, 3aNMCHIBATh YPABHEHUS PEAKII B



OB-dopme, coctaBisaTh HOpMYIIBI THAPUIOB HA OCHOBE CTpOeHUs aToMOB U DO, ornpeneniTh
THUI CBSI3M, KPHUCT. PELLETKH, ONUCHIBATh XUM. U (pU3. CBONCTBA, COCTABIATH (POPMYJIBI OKCHJIOB
Y TUIPOKCHJIOB, 3alMChIBATh YPAaBHEHUS XUM. PEAKIMM, J0Ka3bIBATh XUM. CBOMCTBA OCHOBaHUM
U KUCJOT

- YMETb pellaTh SKCIEPUMEHTAJIBHBIE U PACUETHBIE 3a/1a4 IOJaHHOM TeMe

—  OOBSCHATH TPHUPOLY U CHOCOOBI OOpa30BaHUS XHMHUYECKOW CBSI3M: KOBAJIEHTHOM
(MONsIpHOM, HEMOJSAPHOI), MOHHOM, METaUINYECKOHM, BOJOPOAHOM — C LEIBbI0 OINpPEIEICHUS
XUMHYECKOI aKTUBHOCTHU BEUIECTB;

—  YCTaHaBIMBaThb TE€HETHYECKYIO CBSI3b MEXIYy KJacCaMH OPraHMYEeCKUX BELIECTB IS
00OCHOBaHUSl NPUHLHUIUAIBHON BO3MOXKHOCTH IIOJIYYEHHUS OpPraHUYECKUX COEIUHEHMI
3aJIaHHOT'0 COCTaBa U CTPOECHUS;

—  yCTaHaBJIMBaTh B3aUMOCBS3U MEXIy (hakTaMu U T€OopueH, MPUUYUHON U CIIEJICTBHEM NPHU
aHanu3e NpPOOJEMHBIX CUTyallMii M OOOCHOBAaHMM NPUHUMAEMBIX pELICHHH Ha OCHOBE
XUMHYECKUX 3HAHUMU.

- MPUMEHATH PU3NIeCcKue POPMYIIbI, HEOOXOUMBIC TIPH PEIICHUN XUMHUYECKUX 3a/1a4
- HCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUSA MIPH NMPOBEICHUN KOJIMYECTBEHHBIX PacueToB
- IPUMEHSTHh PU3UIECKIE STUHUIIBI U3MEPEHHS MacChl, 00bEMA, TNIOTHOCTH, KOJTMYECTBA
BelIEeCTBa, (pU3nMUecKre KOHCTAaHTbI
-IIPUMEHSTH Ha MPAKTUKE TPaBHIIA MPUOIIKEHHBIX PACUETOB, PEIICHUE U COCTABJICHUE
MIPOTIOPITUH, ANreOpandecKuX ypaBHEHUN, CUCTEM ypaBHEHUI
- MPUMEHSTH AITOPUTMBI TIPU PEIICHUH THITOBBIX JIEMEHTAPHBIX XUMHUECKHUX 3a7a4
= COCTaBJISITh XUM. (DOPMYJIbI BEIIECTB MO CTENEHU OKUCICHHS 3JIEMEHTOB, COCTABIISATh
YPaBHEHHS XUMUYECKHUX PEAKIIHA
= MPOBOJIUTH HEOOXOIUMBIE pacUeThl 1O HU3UIECKUM (popMyIiaM, pemraTh
anreOpanvyeckue ypaBHEHHUs
= [IEPEBOJUTH €IMHUIBI U3MEPEHUS U3 OJTHOM CUCTEMBI B IPYTYIO
= MPUMEHSATH U3BECTHBIE AITOPUTMBI TIPU PEIICHUH TUIIOBBIX 33124, PEIIaTh
KOMOMHHMpOBaHHbIE 33][a4H.
® BBIJBUTATh U TPOBEPATH IKCIEPUMEHTATHHO THUIMOTE3bl O XUMHUYECKHX CBOHCTBAaX
BEIIECTB HA OCHOBE X COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTyNaTh B XMMHUECKHUE peaKkluHy,
0 XapakTepe M MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIUi;
® XapakTepu30BaTh BEIECTBA IO COCTAaBY, CTPOEHHUIO M CBOMCTBAM, YCTaHaBJIMBATb
MIPUYUHHO-CJIEICTBEHHBIC CBSI3U MEXKy TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
® COCTaBJISITh MOJIEKYJIIPHBIEC U TMOJHbIE HOHHBIE YPABHEHHUS 110 COKPAILIEHHBIM HOHHBIM
YpaBHEHHUSIM;
® [POTHO3UPOBATH CIOCOOHOCTH  BEUIECTBA  MPOSBIATH  OKHUCIUTENbHBIE WU
BOCCTAHOBUTEJIHHBIE CBOWCTBA C yYETOM CTEICHEW OKHCIICHUS DJIEMEHTOB, BXOJSIINX B €r0
COCTaB;
® COCTaBJSITH ~ ypaBHEHUS  PEAKIMi, COOTBETCTBYIOIIUX  TOCJIEIOBATEIILHOCTH
MpeBpalIeHU HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;
® BBIJBUTATh U MPOBEPATH IKCIEPUMEHTAILHO TUIIOTE3Bl O PE3yJIbTaTax BO3ACHUCTBUS
pa3ianuHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTU XMMHUYECKOM peaklnu;
® HCIOJIB30BAaTh MPUOOPETEHHBIC KIFOUEBBIE KOMIIETCHIIMH MIPH BBITIOJHEHUH MMPOCKTOB
U y4yeOHO-HMCCNEOBAaTENbCKUX 3a/ad [0 M3yYEHUIO0 CBOMCTB, CHNOCOOOB TOJNy4YEeHUS U
pacro3HaBaHMsI BEIIECTB;
® 00BEKTHBHO OIIEHMBATh UH(POPMALIHIO O BEIIECTBAX M XUMUYECKHX ITPOLEccax;



® O0CO3HaBaThb 3HAYCHHE TEOPETHUYECKUX 3HAHMA TO XUMHHM IS T[PaKTHYECKOU
NeSITeNIbHOCTH YeJIOBEKa;

® Co03/1aBaTh MOJIENM M CXEMbI Ul pPELIeHHs Y4YeOHBIX M IO3HABATENbHBIX 3a7ay;
MOHMMAaTh HEOOXOJIUMOCTb COOJIIOJIEHUS MPENNUCaHUM, TMpeaaraéMblX B HHCTPYKIHSIX I10
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMHUU H JP.

a) IPUMEHSTH CIEAYIOIUE MOHATUS: XUMUYECKUN 3JIEMEHT, aTOM, H30TOIIbl, HOHbI
MOJIEKYJIBl; IPOCTOE U CJIOKHOE BEIIECTBO; AJIJIOTPOINS; OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIPHbIE MacChl, KOJMUYECTBO BEILIECTBA, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YHCIIO
ABoOTrajipo, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHUS, BAJICHTHOCTh, OKUCIUTEIBHO —
BOCCTAaHOBUTEJIBbHBIN MPOIIECC; XUMUYECKasl CBSI3b, €€ BUAbI U PA3HOBUAHOCTH; XUMUYECKasi
peakius u e€ Kiaccu(uKanus; IEKTPOTUTHYECKAs! TUCCOIUAIINS, THAPATALUS MOJIEKY U
MOHOB; HOHBI, UX KJIACCH(HKAIINS U CBOHCTBA; AIEKTPOXUMUICCKUNA PSIT HATIPSKEHHH
METAaJUIOB,;

0) pa3bsCHUTD CMBICII XUMHUYECKUX (GOPMYJT U YpaBHEHHI; OOBSICHUTD AEHCTBUS U3YyUEHHBIX
3aKOHOMEPHOCTEH (COXpaHEHUs] MAacChl BEIIECTB IPU XUMHUECKUX PEAKIIUAX); OTNPEACIIT
CTETEeHb OKUCIICHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB 110 (opMyJiaM UX COEIMHEHUI; COCTaBIATh
YPaBHEHUS PEAKLUH, ONPEACIATh UX BUJI U XapaKTepU30BaTh OKUCIUTEIBHO —
BOCCTAHOBUTEJIbHBIE PEAKIIUHU, OTPEACIATh M0 COCTAaBY (XUMUYECKUM (opMyJiaMm)
MPUHA/IICKHOCTD BEIIECTB K Pa3IMYHBIM KJIaccaM COeIMHEHUH U XapaKTepU30BaTh XUMHUYECKHE
CBOMCTBA, B TOM YHUCJIE U B CBETE TEOPUH AIEKTPOJUTHUECKON AUCCOIMAINN; YCTAaHABINBATh
TEHETUYECKYIO CBSI3b MEXAY KJIaCCaMHM HEOPTraHMUECKUX COCUHEHUH U 3aBUCUMOCTb MEKIY
COCTaBOM BEIIIECTBA €r0 CBOICTBAMH;

B) 0OpaIaThCs ¢ J1abopaToOpHBIMU 000PYIOBAHUAMHU; COOIIOIATh MPaBUIIa TEXHUKH
0€301acHOCTH; MPOBOJUTH NMPOCThIE XUMUUECKHE OMBITHI; HAOIIOAATh 32 XUMHUUECKUMU
nporeccaMu U 0pOPMIISTh pe3yIbTaThl HAOIIOACHUH;

T') IPOU3BOJIUTH PAaCUYEThl 0 XUMHUYECKUM (HOPMYJIaM U YPaBHEHUSIM C HCIIOJIb30BaHUEM
W3yYEHHBIX MTOHATHUH.

COJAEP)KAHUE KYPCA

TEMA Ne 1 OCHOBHBIE ITIOHATHSA XUMHH
BrruricnieHus: OTHOIIGHUSI MACC 3JIEMEHTOB, ONPEACIICHNEe XUMUIECKOU (DOPMYIThI BEIIECTBA I10
OTHOIIIEHUSIM MaccC AJIEMEHTOB; ONMPEICIICHUS MAaCCOBOM 1011 3JIEMEHTA B COCAMHEHUH,
oTpeieNieHNe MPOCTenIei GopMyIIbl BEIECTBA 0 MAaCCOBBIM JIOJISIM SJIEMEHTOB.
OnpeneneHre MacCOBOM JTOJIM KPUCTAIIU3AIMOHHOM BOJIbI KPUCTAIIOTHAPATAX, ONPEICIICHUE
MacCChl KPUCTALTU3AIMOHHON BOJIbI KPUCTALIOTHAPATAX, (DOPMYITBI KPUCTAJUIOTHIPATA T10
MAacCOBBIM JIOJISIM DJIEMEHTOB.
Pacuér macchel a1eMeHTa M0 U3BECTHOM Macce BEIECTBA, BEIYMCICHHE MACChl BEIECTBA 110
Macce dJIEMEHTa B HEM.
D rasa, BelYMCIEHME OTHOCUTEIBHOW MOJIEKYJISIPHOM MACChI T'a3a 0 OTHOCUTEIBbHOW INIOTHOCTH
(D). Haxoxxnenne Mr ra3a 1mo u3BecTHOMY 00BEMY M Macce rasa.
Briuucnenue konruecTBa BEMIECTBA MO €ro Macce, pacy€T MaccChl 10 U3BECTHOMY KOJIHYECTBY
BemiecTBa. OnpeeneHne XuMUIeCKorl (popMyJIbl BEIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB U
D. Onpenenenue Macchl ra3000pa3HOTO BEIIECTBA MO €ro 00hEMY, BEIYHCICHHE 00bEMa
ra3000pa3HOro BEIIECTBa 10 €ro Macce, 10 KOJIMYECTBY BEIeCTBA.
Pacuér yucia gacTuil BemecTna 1o ero Macce, o KOJIHYECTBY BEIIECTBA WU MO0 00bEMY (ISt
ra3zoB). OmnpeneneHrue XMMHUIECKOW (GOPMYIIbl BEIIECTBA 11O MIPOYKTaM FOPEHUS.

TEMA Ne 2 ['a30BbI€ 3aKOHBI B XUMUU

OrnpezesieHne Macchbl 1 MaCCOBOM JIOJIM BEIIECTBA B COCTaBE CMECH. ['a30BbIe cMeCH.
Omnpenenenre MaccoBOM, MOJIBHOM, 0OBEMHOM J0JM Ta3a B cocTaBe cmecu. Omnpeenenue



CpEIHEN MOJIEKYJIIPHON Macchl ra30Boi cmecH. OnpeneneHre KOJN4eCTBEHHOTO COCTaBa
ra30BOM CMECH IO CPEHEN MOJIEKYJISIPHOW Macce CMECH.

VYHuBepcanpHas ra3oBas OCTOsiHHas. Y paBHeHuss MenneneeBa — Knaneiipona, I'eii JIroccaxa,
boitns — Mapuorra. [lpuBenenue o0bEMa raza K HOpMaJlbHBIM YCIOBHSIM (0OpaTHbBIE 1EWCTBHUSA).
Omnpenenenne KOJIMYECTBA rasa, MOJISPHOM Macchl ra3a 1o ypaBH. MeHzeneeBa — Kianelipona

TEMA Ne3 . CriocoObI BBIpaKEHUSI KOHIIEHTPAIIMH PaCTBOPOB
CriocoObI BeIpaKeHUs1 KOHLIEHTPAIIMH PACTBOPOB: MAaccoBast OJsl paCTBOPEHHOTO BEIIECTBA,
MOJISIpHAsi KOHIIEHTpalus pactBopa. O0bEM, Macca,

IJIOTHOCTBH pacTBOpA.

BrlunciieHre MaccoBOM 10711 PAaCTBOPEHHOIO BELIECTBA, MACCHl PACTBOPEHHOIO BEIIECTBA,
MacCChI BC€ICCTBA U paCTBOPUTECIIA, HGOGXOI[I/IMLIX JJI IIPUTOTOBJICHUS paCTBOPA, BEIYUCIICHUC
MacChl paCTBOPEHHOTO BEIIECTBA B 00BEME pacTBOpa; ONPEICTICHUE MACCHI BEIIECTBA
HE00X0IMMOTO ISl IPUTOTOBJIECHHUS 33aHHOr0 00BEMA pacTBOpa.

3agauyM Ha CMEIIMBAHUE PACTBOPOB: OMPEICIICHUE MACCOBOM 10U BEILIECTBA, MACCHI
PacTBOPUTECIIA, MACChI paCTBOpéHHOFO BCIICCTBA, MaCChl
pacTBoOpa.

TEMA Ne 4. KoJIM4eCTBEHHBIE pacyeThl 110 TeMe «Kpucrammoruaparsn

Pacué€tsl Ha pacTBOpBI ¢ y4aCTUEM B KaU€CTBE KOMIIOHEHTA PACTBOPA KPUCTAIIIOTUAPATOB.

TEMA Ne 5. PacdeTsl 10 TEPMOXUMHUYECKUM YPABHEHUIM
OmnpeneneHre KOIMYECTBA BbIIEIMUBILEHCS TEIUIOTHI, IPOAYKTa WIN PeareHTa peakiuu
1O KOJIUYCCTBY BLII[eJ'II/IBH_IeI‘/'IC}I TCIIJIOTEI. Onpez[eneHI/Ie TOP u cocraBneHue
TECPMOXUMHNYCCKOTO YpaBHCHHA PCAKIIMU HAa OCHOBAHUH BBINIOJITHCHHBIX PaCUYCTOB.
TEMA Ne6. OmipesiesieHre XUMUYeCcKoi (opMyIIbl BEIIECTBA M0 POIYKTaM

TrOpeHHUs.

Onpenenenne XUMHIECKON (GOPMYITbI HCXOTHOTO BEIIECTBA MO0 COCTABIICHHON CXeMe
ypaBHEHHUsS C UCIOJIb30BAaHUEM OOIMX (HOPMYJT BEHIECTB PA3TUYHBIX KJIACCOB OPraHUYECKUX
coequHeHuit. OnpeneneHne XUMIUUECKOH (GOopMyIIbl OPraHU4IeCKOro COeIMHEHUS IO MTPOIYKTaM
TOpPEHUs BEIIeCTBA.

TEMA Ne7. Pemenne KOMOMHUPOBAHHBIX 33]71a4 110 YPABHEHUSIM XUMHUYECKUX
peakiuii
a) BBIYUCJICHUC KOJIMYCCTBA BCIICCTBA NPOAYKTa pCaKu, €CJIN U3BECTHO KOJIUYCCTBO
OJTHOTO U3 UCXOJIHBIX BEIIECTB;
6) BBIYHUCJICHUEC MACChI BCUICCTBA 1O U3BCCTHOMY KOJIMYCCTBY OAHOTO M3 UCXOAHBIX HIIN
MOJTy4YaIOIUXCSl B pEaKLUU BEIIECTB;
B) HaxOX/IeHHe 0OBEMHBIX OTHOLICHUH pearup. ra3oB U ra3000p. IPOAYKT. PEaKIuu
T') BEIYMCIIEHHE 00bEMa ra3a, eciil U3BECTHA Macca UCX. BEIIECTBA UM MPOJI. PeaKIINU;
1) OIpe/ieJIeHHE MPOAYKTa PEAKIMH, €CJIM U3BECTEH €ro MPAKTUYECKUN BHIXO B %0;
€) omnpe/esieHre KOIMYEeCTBa BEIIeCTBA MPOAYKTa PEaKIUH, €CIIU OJHO U3 UCXOTHBIX
BEILIECTB B3STO B U30BITKE:
) OIpeJIeIeHre BbIX0/1a MTPOAYKTa peakuu B % MO OTHOIICHUIO K TEOPETUYECKOMY;
3) PacCUYCTEI 110 YPABHCHUAM, €CJIM OAHO U3 BCUICCTB YYAaCTBYCT B BUJIC paCTBOpaA C
3aJJaHHOM MacCOBOM J10JI€M PaCTBOPEHHOIO BEIIECTBA;
H) ONpeaACIICHUC MPOAYKTA pCaKNu, €CJIN OAHO U3 UCXOJHBIX BEIICCTB COACPKUT
onpenen€HHbld % npuMecei.

Tabauna pacnpenejieHusi KOJHYECTBA 4acoOB 110 TeMaM Kypca

Ner\n | Ha3BaHue Tembl KonngectBo yacoB no
porpaMme




1 OCHOBHBIE TTOHITHSI XUMHHU 6
2 I"a30BBIC 3aKOHBI B XMMHH 8
3 CriocoObI BeIpaKEeHHsI KOHIIGHTPAIIMH PACTBOPOB 7
4 KonunuecTBeHHbIE pacueTsl O TEME 6
«Kpucrammoruaparsby
5 PacyeThl M0 TEPMOXMMHUYECKUM YPaBHEHUSIM 2
6 Omnpenenenre XUMHYECKO (GopMyJibl BelIeCTBa IO 15
MPOJIyKTaM T'OPEHHSI U ONIPEACIICHUE CTPOCHUS
MOJICKYJIBI
7 Perienne KOMOMHUPOBAHHBIX 3324 IO ypaBHEHUSIM 24
peakuun
HUTOI'O: 68 yacoB

0P no xumumu, 10 kaace

1) Tpenaxep «Obnako 3Hanuit», 10 knacc. Xumusa, OO0 «Puzukon Jladc»
2) D0P. «C cnam EI'D», IIpocsemienue.
3) O0P. «lomamaue 3amganusa. Xumus.» 10-11 kmaccel. AO u3g. «IIpocBemneHuey

HNuTepHeT-pecypcebl

e chem.msu.su

e hemi.nsu.ru

e college.ru

® school-sector.relarn.ru
e alhimikov.net

e alhimik.ru

e chemworld.narod.ru



http://chemworld.narod.ru/
http://www.alhimik.ru/
http://www.alhimikov.net/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://college.ru/chemistry/
http://www.hemi.nsu.ru/
http://www.chem.msu.su/rus/
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