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HOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamma 3J€KTUBHOTO Kypca MO XMMHHM Ha YPOBHE CPEIHETrO
obmero o6Opa3oBaHusi pa3paboraHa Ha ocHOoBe DenepanbHOr0 3aKoHA OT
29.12.2012 Ne 273-®3 «0O6 ob6pazoBanun B Poccuiickori denepannmy,
TpeOOBaHMI K  pe3yibTaTaM OCBOCHHS  (denepasbHOW  00pa3oBaTENbHOU
nporpammel  cpeaHero obmero ob6pazoBanus(P@OIl COO), mpencTaBieHHBIX B
denepaabHOM TOCYIapCTBEHHOM oOpa3oBarenbHOM cranmapte COO, ¢ yuérom
KoHuenuuu mnpenopaBaHusi yueOHOTro mpeameTa «XUMHs» B 00pa3oBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPaMMBbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepannn Ha nepuoa 1o 2025 rona» (Pacnopsokenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
oOydeHusi, MpU3BaHO oOecmeunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOATOTOBKY BBIMMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIS aJanTalud UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KHU3HU B COIMYME, a TaKXKe JJI MPOAOIIKEHUST 00yUeHUs
B OpraHu3anusx npodeccuoHaIbHOrO 00pa30BaHMs, B KOTOPHIX XUMHS SBIISICTCS
OJTHOU U3 MPUOPUTETHBIX JUCIUILINH.

B nmporpamme »5JIeKTUBHOTO Kypca IO XUMHUU Ha3Ha4YeHUE MpeaMeTa
«XuMus»  TOJy4aeT TOAPOOHYI0  HMHTEPIPETAlii0 B COOTBETCTBUHU  C
ocHoBornouararomumu  nojiokerusiMu PI'OC COO o B3auM00OYyCIIOBIEHHOCTH
1esei, coiep kanusi, pe3yJbTaToB 00yueHus U TPeOOBaHUN K YPOBHIO TIOJITOTOBKU
BBIITYCKHUKOB. CBHUJIETEIbCTBOM TOMY SIBJISIFOTCSI CJICIYIOIIME BBITIOTHSEMbIC
MPOTpaMMOM 1O XUMUU (PYHKIIUHU:

e HH(POPMAIIMOHHO-METOUYECKAs, peau3alusl KOTOpOoW oOecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS OOYyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpEeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAHHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrectaniud B (OpPME EIMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJjisi U3y4eHUSI XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneNeHue M CTPYKTYpHUPOBAaHHWE €ro I0 KJaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XUMHUHU NPELYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpAa €ro BapUaTHBHON COCTaBIISAIOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHUST Ha YPOBHE CpEaHEro ooOmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpraHU3alUsIX CPEIHEro MpoPecCUOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKM oOydaromuxca. Hapsiny ¢ atum, B cBete TpeOOBaHUMI
OI'OC COO Kk TUIaHMpYyeMBIM  pe3ylibTaTaM OCBOCHHs  (eaepaibHON
o0pa30oBaTeNbHON MPOrpaMMBbl  CPEAHETO OOIIero 00pa3oBaHHsS HW3YYCHHE
npeaMera «XHMHs» OPUEHTHPOBAHO TAK)KE€ Ha pEUICHHE 3aJad BOCHHUTAHUS M
COLMAJIBHOIO  pa3BUTHs  oOydaromuxcs, Ha  (GOPMUpPOBAHHE Yy  HHUX
OOLIEMHTEIUIEKTYaJIbHBIX YMEHHM, YMEHUIA pallMOHAIM3AlMK y4eOHOTO Tpyla |



O00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,

HAJIMPEIMETHBIA XapaKTep.

B mnane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU M3yYyEHUE Kypca yp OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C y4ECOHBIMHU
peIMETaMH, BXOJSUIMMU B COCTaB MpeAMETHBIX oOnacteil «EcrecTBeHHO-
Hay4yHbIe TpeaMmeTs», «Marematuka u uHpopMaTuka» U «Pycckuil s3bIK U

JUTEpaTypay.
[Tpu wu3yueHum Kypca 3adauell NEPBOCTENEHHOW 3HAUYMMOCTH SIBISIETCS
(opMHUpOBaHKE OCHOB HAYKH XMMHUHU KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
NPaKTUYECKON JEATENbHOCTH YEJIOBEKa U OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJbTYyphl. Pemienne 3Toil 3aqaun npeAmnoaraeT peaain3alnio TaKuX Hellen, KakK:

dbopMupoBaHUE TpEACTaBICHUI: O MaTepUaJIbHOM €IMHCTBE MUPAa,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBIICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €eCTECTBEHHBIX HayK W €& BeAylled posid B oOecrneueHuu
YCTOMYMBOIO  pa3BUTUsA  4YEJOBEYECTBA: B  pelieHud  mpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecCIeYyeHnn palMOHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTYypbl YE€JIOBEKa, a TAKXKE AKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOJTHOU CPEJIE;
OCBOEHHE CHUCTEMBbl 3HAaHHI, JeXKallMX B OCHOBE XHUMHYECKOH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHIaAMEHTAIBHBIX
MOHATUH, 3aKOHOB U TEOPUW XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIpPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUS XMUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIIUX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 71 OOBACHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus npo0sieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKU C MO3UIMI DKOJIOTUIECKON 0€30aCHOCTH MMOCIEICTBUNI
OBITOBOM W TPOM3BOJCTBEHHON JIEATCIBHOCTH 4YeJIOBEKa, CBS3aHHOH C
XUMUYECKUM  TPOU3BOJACTBOM, HCIIOJIB30BAaHUEM U  TepepadOTKOM
BEILIECTB;



e yrmyOJieHWe TIPEACTABJICHWM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOJMMBIX JUIsl TPUOOPETEHUST YMEHH OpPHUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKUX SIBICHHUM, WMEIOIMUX MECTO B
IpUPOJE, B MPAKTUUECKOU IEATETLHOCTH U MOBCETHEBHON KU3HU.

B nmane peanuzaiuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
GYHKIHUNA TETOCTHOM CHCTEMBI CPETHEro OO0Iero o0pa3oBaHUs NPH WU3YUCHUHU
Kypca 0cO0YI0 aKTyalbHOCTh MPUOOPETAIOT TAKUE LIETH U 3a/1a4H, KaK:

e BOCINHUTAHHE YOEXKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN NPUPOJIDI,
YBaXEHUSI K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETUUYECKUX U
NPUKIAJAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILIEHUS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCIIOBUIO YCTIEIIHON MpodeccuoHaIbHOM U 0011IeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (QopMHUpOBaHHME yYMEHUW U HABBIKOB Pa3yMHOI0 MPUPOIOMNOJIb30BAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPhI, IPUOOPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN JAEATEIBbHOCTH.

Kypc paccuutan Ha 68 yacoB yueOHOTO BpEMEHHU.

COAEPKAHUE OBYUEHMUSA

11 KUIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKU snemeHT. M3oronel. CTpoeHue
JIEKTPOHHBIX O0OJIOYEK AaTOMOB. OJHEPreTUYECKHE YPOBHHU U TOIAYPOBHHU.
Atomubple opOutanu. Kiaccupukanms XUMHUYECKHX 3jieMeHToB (S-, p-, d-, f-
arieMeHThl). Pacnipenenenue 3JI€KTPOHOB MO aTOMHBIM OpOUTAIISIM. DJIEKTPOHHBIE
KOH(UTYpallM¥ aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOTO MEPUOIOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSIHUH, AIIEKTPOHHBIE KOH(pUTypanuu HMOHOB.
DNEeKTPOOTPUIATETBHOCTbD.



[Teprnonnueckuit 3akoH u l[leproanyueckas cucrteMa XUMUYECKUX 3JIEMEHTOB
JI.A. MenpaeneeBa. CBsi3b nepuoguveckoro 3akoHa u Ilepmoanueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TpynnaM ¢ IepuoAaM. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHYECKasi CBs3b. BHUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN. JHEPrus U IIuHA CBSA3H. [10JIsIpHOCTD, HAIIPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsa3u. BogoponHas CBA3b.
MexMoneKyIIpHbIE B3aUMOICUCTBHS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHECHUM
3JIEMEHTOB BTOPOTO IIEPHOJA).

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO  CTPOECHUS.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHeix cucremax. VctuHHble pacTBOphl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPALIUU PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PAaCTBOPE, MOJISIpHAsl KOHIIEHTpalus. HacblllleHHbIE U
HEHACBIILEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanusa u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUAIIbHBIE
Ha3BaHMS OTJIEIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaimsa XuMHUUecKUX peakiuii B HEOPraHWYECKOW U OPraHUYEeCKOM
XUMHH. 3aKOH COXPAaHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie 23 (HEKThl XUMUYECKUX PEaKIU.
TepMoXuUMHUYECKUE YpaBHEHUS.

CKOpOCTh XMMHYECKOW peakIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakiuu. Katain3 u kaTalnnu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHncranTta
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIMSIOIIKAE HA TOJIOKEHUE XUMHYECKOIO
PaBHOBECHS: TEMIIEPATYpPA, AABJIECHNUE U KOHLIEHTPALIMU BELIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunuun Jle [larense.

Onextponutnyeckas aucconmarus. CuibHbBIE €W CcIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOOHBIX pPACTBOPOB: KHUCIIOTHAsA, HEUTpaJibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHSI W BOCCTAHOBJICHUSI.



BaxHeiiie OKHCIWTEINM W BOCCTAHOBUTEIM. METON SJEKTPOHHOrO OaaHca.
DIEKTPOJU3 pacTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAllCHUMN:
pa3oKEeHHEe TNEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHue
Cpelbl PacTBOPOB C TMOMOIIBID HHIUKATOPOB, W3YYEHUE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOHW PEAKIMU € IOJOKEHHE XHMHYECKOTO
paBHOBECHS.

Heopranuuyeckasi xumusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckoi CUCTEME XHUMHUYECKHX
anemeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTpOEHUS UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMHU C
METaJUIAaMA W  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBAa. ['mapupsbl.
TonnuBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3HMYECKUE U
XUMHYECKUE CBOMCTBA. [ asloreHoBOmOpOAbl. BaxkHENIINe KUCIOPOACOAEPKAIINE
COEJIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYECHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COCAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
kuciopoaa. @U3NYECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenue B TpHUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBopopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepri(V1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [[puMeHeHne ceprl U €€ COeTUHEHNN.

A3zor. Haxoxnmenue B mpupojsie, CHOCOObI TMONMy4YeHUs, (U3HUYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [I[puMeHeHue azoTa
Y €ro COeTMHEHHI. A30THbBIE yIOOpEHHUS.

docdop. Haxoxnenue B mpupojie, CIOCOOBI TMOIydeHHs, (PU3HICCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcunsl dochopa, ochopuas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coeauHenuit. docopHbie
yaoOpeHus.

Yrnepoa, HaxoXIeHHWE B TOpUpojAE. AJUIOTPOMHBIE  MOIU(DHUKAIUH.
duznueckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yriepogoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHas kuciora u eé€
COJIM. AKTUBUPOBAHHBIN yTrojb, afacopOuus. DysiaepeHsl, rpadeH, yriepoHbie



HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEMIECTB, 0OPA30BAHHBIX YTIEPOIOM, U €TO
COECITMHEHUM.

Kpemuuii. Haxoxnaenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHe U
xumudeckue cporctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeHeHuEe KpeMHUS U ero coeqnHeHni. CTEeKI0, €ro NoJIy4eHUe, BUIbI CTEKIIA.

[Tonoxenne MetamioB B [lepronyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB MeTawioB. OOrmiue
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuaBel METAIIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsokeHuid  MertamuioB.  OOmme  crnocoObl
ITOJTYYEHHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAIUTYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MmeTtamioB |A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuihi u kanuii: mnonyuyeHue, ¢U3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCUHECHUIM.

Oo6mas xapakrepuctuka MmetauioB |IA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX DJIEMEHTOB. MarHuii W KajdblUW: TOJydyeHHue, (PU3NYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB M HUX COCAHMHEHUHU.
JKécTkocTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMHHMIL: TTOTy4eHue, (PU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbie CBOMCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To004HbIX moarpynn (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKne 1 XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U auxpomatsl, HX
OKHUCJIUTEIbHBIE CBOMCTBA. [lo/TydeHrE U IPUMEHEHHE XpOMa.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcuasl u conu xkeneza(ll) u xxenesa(lll). [Tonyuenne u npuMmeHeHue xene3a
Y €ro CILIABOB.

DOU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [loyuenue u
MIPUMEHECHHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA [IMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [IpuMenenune
IIMHKA U €r0 COCINHEHU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkeneza, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbDY, B3aUMOJCHUCTBHE
IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOYKHO HCIIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHBIE PEAKIIMY HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPOA
M KAaTHOHBbl METAJUIOB, B3aWUMOJCHCTBUE THAPOKCUIOB AJTIOMUHHS WU IUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCICPUMEHTAIbHBIX 337a4y 110 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop M UX COCAMHEHUSY,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYTII.

XUMHUSA U KU3Hb.

Ponb xumMuu B 00ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeraoBedecTBa. [lonsaTue
O Hay4YHbIX METOAaxX IIO3HAaHUS M METOJIOJIOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble IpuHLIKINBI OpraHU3alii XUMHYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbBIE
CrocoObI TOTYUYEHHUsI BaXXHEUIIIUX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCIOTHI, MeTaHoJa). [I[poMBIIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIJIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOUIEW CPEAbl U €ro IMOCIEICTBUA.
Ponb xuMuu B 00ecriedeHNH SHEPTeTUUECKON 0€30MacCHOCTH.

Xumuss ¥ 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia
MCIOJIb30BaHMUs JICKAPCTBEHHBIX MpenapaToB. Posib XuMuu B pa3BUTUHN METULIMHEI.

XuMus TUIIKA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE 100aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetrnueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0e30macHOr0 MCMOJIb30BaHUSl TpPEnaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
YKU3ZHU.

XuMusl B CTPOUTEIILCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepuasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHaibl, KPaCKd, CTEKJIO, KEpaMHKa.
Marepuans! a1 anekTponrku. HaHoTexHomoruu.

PacuétHble 3anaumn.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUMU, €CIU OIHO U3
BEIIIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKUuH, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MacCOBOM JIOJI€d pPACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMM BEIIECTBA B pPAcTBOpE, JOJU BBIXOAA MPOAYKTa pPEaKlIHH OT
TEOPETUYECKH BO3MOMKHOTO.



MexnpenMeTHsIe CBSI3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed MNpu  M3ydeHUH  oOmeil u
HEOpraHW4YecKor XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYUYHBIX MMOHSATUH, TaK U MOHITUM, IPUHITHIX B OTIEJIbHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEopusi, 3aKOH, aHalU3, CUHTE3, KiIacCU(UKAIUs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOIBI, PaJIUOaKTUBHOCTb, MOJIEKYJIa, SJHEPIe€TUYECKUI YPOBEHbD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEUIECTBA, HJACAIbHBIN Ta3,
buznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3kocucrema, ouocgepa, MeTaboInu3M, MaKkpo-
U MHUKPORJIEMEHTBI, OETIKHU, )KUPBI, YTIIEBObI, HYKJIEHUHOBbIE KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK SYHEPTHH B IKOCHCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
peECypCHI.

TexHOoIorus: XMMHAYECKasl MPOMBIIUIEHHOCTb, METAJUTYprusi, CTPOUTEIbHBIC
MaTepUaJIbl, CEIbCKOXO3IMCTBEHHOE IIPOU3BOJICTBO, IHUILIEBAs IPOMBIIIIEHHOCTb,
(bapmaneBTHYECKas ITPOMBIIUICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
IIpEenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATE€PUAIIOB, JJIEKTPOHHAsA
IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



[IJTAHUPYEMBIE PE3VJIbTATBI ocBoeHus 351€KTUBHOTO Kypca
JINYHOCTHBIE PE3YJIBTATBHI

B COOTBETCTBMH C CHCTEMHO-JEITEILHOCTHBIM IOJIXOJOM B CTPYKTYypE
JMYHOCTHBIX PE3yJbTATOB OCBOCHUSA NpeAMeTa «XHUMUSD» Ha YPOBHE CPEOHETO
oOmiero 0o0pa3oBaHUs BBIICICHBI CIICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOyJaromMUMHUCA POCCHUMCKONW TPaKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTHA U CaMOOIPEACICHHUIO; HAUTMYME MOTHUBAIIUU K
0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaloImMXCsl PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJU4Ue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTH
’KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS IIpeaMeTa «XUMUSD» OTPaxaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUUECKON JAesTEILHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA II03HABATEJILHOM M TPAKTUYECKOW JIEATEIHLHOCTH
oOydJarommuxcsi B MPOIECCe pealn3aliud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IIPaBOIOPSJIKY;

MPEJICTABJACHUS O COIMAJIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEHICHUH YYCOHBIX M MO3HABATEIBHBIX 3a/1a4, BBITOJHECHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOU NIeSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IICHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY M HAyYHOMY HAaCJICAUIO
OTE€YECTBEHHON XUMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B O00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTNTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  OKCICPHUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYyAa YYEHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U TMOCIEIYIOIEM
aHajau3e MH(POpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTE€YeCTBEHHOM
XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIIEGHUBATh CBOE IMOBEJACHUE M TOCTYIKH CBOMX TOBApHIIEH ¢
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYTKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 3710POBBIO;

COOIONIEHUsT TIpaBWJI OE30MMacHOTO OOparieHusi ¢ BEMeCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUI W HENMPUATHUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
JIEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YaCcTHE B PEIICHUM TNPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECO00PA3HOT0 OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUA JOCTIKEHUW XUMHH  JUIS
pelIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BaAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICUCTBUN U MPEIOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HACOJOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS € poird B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUM IEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKOMW HANpPaBICHHOCTA W BaXHOM pOJH B
CO37aHMM HOBOM 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCJIOBUM YCHENIHOTO TPY/Ia U AKOJIOTHYECKH KOMMDOPTHOM KU3HU KAXKIIOTO YJIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[IOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
noJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKPYXKAIOIIEro MUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTAM TpyJAa B Pa3IMYHBIX cepax mpodecCHoHATBHON
JEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAayYHbIe TOHATHS, OTPaKaIOLIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD 00 yJaroIuXcst WCITOJIh30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMHU.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U1l OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KpPUTEpUHM IS KIAacCU(PUKALMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSATH B MPOLIECCE MMO3HAHUS UCIOJIb3yEMbIE B XMMUN CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJIETbHBIC MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOU
peaklMy — TMpU PElIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aJ1ad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B IT03HAHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpMaUeil: MNpUMEHSATh MeEXNpeAMeTHbIe (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUAJIOTa W/WIIN
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJad, BbhIOMpaTh HaumOoliee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pE3yJIbTAThl OCBOCHUS Kypca OTPAXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTHU SIBJICHUW MPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYECHUU YCTOWYHUBOTO
pa3BUTHS, B PEIICHUM MPOOJEM SKOJOTUYECKOW, DHEPreTHUECKOW W THINEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHUATIOB, HOBBIX
HMCTOYHUKOB DHEPrUHU, B OOECIECUCHUM PAlMOHAJILHOTO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIel KyJbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U TMPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIAralOIINe TMOHATUS — XUMWYECKUH OJJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHbBIC OpOUTAIIH, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, THUOpUIM3aIs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, HWOHHAas, MeTAJUIMYECKas, BOJOPOJHAs),



KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOP, AIIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJUTHYECKAs JUCCOLMALNS, CTENEHb JIUCCOLMALNU,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH HS(deKT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHYECKON IHUCCOIUAIMU, MEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
IPEBPAILECHUS SHEPTUH NPH XUMUYECKUX PEAKLHSIX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUsA, JIEKAIIME B OCHOBE IMOHWMAaHUS
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMCHHBIC
IPEACTABICHUS. O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM YpPOBHSX; TPEJICTAaBICHUA O MEXaHU3Max XUMHUYECKHUX
peakumii, TEPMOAMHAMUYECKHX W KHHETUYECKMX 3aKOHOMEPHOCTSAX  MX
IIPOTEKaHUs, 0 XMMUYECKOM PAaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(aKTOJOTMYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCITOJIb30BAaHUU BAXXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHMUYECKYID CHMBOJIUKY IS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX  pEakLuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBs3M (KOBaJEHTHas,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKN
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOM CBSI3M WU TUINA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEHIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa u
JPYTHE); CAMOCTOATEIHHO BIOMPATh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUN
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUI;



c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOIUIECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILIYIO0, O0OBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX DJJIEMEHTOB IE€PBOTO—YETBEPTOTO IEPUOJOB
[lepuomnueckoin  cucremsr  J[.H. MenpaeneeBa,  UCIONB3YS  NOHATHUS
«QHEPTreTUYECKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKUE COCTOSHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckor cucremsl [, .
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHHI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBAa  BEILIECTB  PA3JIMUYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPTraHWYECKUMH BELIECTBAMHU C
MTOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIN;

c()OPMHPOBAHHOCTh yYMEHUS PACKPBhIBaTh CYIIHOCTb: OKHCIIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OaliaHca
ATUX PEAKIUH; peakuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHWW;,  pEakUMil  TUAPOIW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKHUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTH XHMHUYECKOM pEakluyd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI IO/ BIUSHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

chOpPMHPOBAHHOCTh yYMEHUSI XapaKTEPU30BaTh XUMUYECKHUE PpEaKIIUH,
JIeXKallMe B OCHOBE MPOMBIIIJICHHOTO ITOJIYYE€HUsI CEPHOW KHCIIOTHI, aMMHAaKa,
oOlMe HayyHble MPUHLMINBI XUMHYECKUX TPOU3BOJCTB; LEIECOOOPA3HOCTD
MPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOLLIEHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAaHUM O METOJIaX HAYYHOTO
MO3HAHUS SIBJICHUM TpUpPOABl — HAOIIOICHUE, W3MEPEHHE, MOJCIUPOBaHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICIICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS TPUMEHSTh 3TU 3HAHUA TIPU YKCIEPUMEHTATILHOM MCCIIEIOBAHUM BEIIECTB
U s OOBSICHEHWS XWMHUYECKUX SBJICHUN, HMMEIOMUX MECTO B MPHUPO/IE,
MPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U B IIOBCEHEBHOMW KU3HU;



c(OPMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
NOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBHOIO €IMHCTBA MUPA;

cOpPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JI0JS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
Macchl BeIeCTBa WM 00BbEMA Tas3a MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(dexra
peakiyy; 3HA4eHHs] BOJOPOJHOrO TOKa3aTelsisi PacTBOPOB KHUCIOT M MIENOYEH ¢
W3BECTHOM CTENEHBIO IUCCOLMAIMM; Macchl (00bEMa, KOJIMYECTBa BEIECTBA)
MPOJYKTa PEAKIUHU, €CIId OJHO M3 UCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
ONpe/IeIEHHOW MAacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpUMEcH); JOJIM BBIXOJA MPOJIYKTa pEaKIHMH; OOBEMHBIX OTHOIIECHUMN
ra3os;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOIIBIO HMHAMKATOPOB, H3YYCHHUE BIIHMSHUS
pa3nMuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEakUuu, pelieHHe
IKCIEPUMEHTAIbHBIX 3afad 1o Temam «Mertamne» u «Hemeramib») ¢
coOJII0/IeHnEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a0OpaTOpHBIM
obopynoBaHueM, (oOpMyJIupoBaTh I€b HCCIENOBAHUS, TMPEJICTaBISATH B
pas3nuuHOil opMe pe3yNbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyol W JabopaTOopHBIM O00OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBaMH B
COOTBETCTBUM C HWHCTPYKLMSMHU IO BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU I1€J€cOo00pa3HOro TMOBEACHUS B OBITY W TPyAOBOMU
JEATEIbHOCTH B LEJISAX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOLIEH NPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTb
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI OINpPEACIIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIATH LI€JICHANPABICHHBIA TOUCK
XUMHYECKON MH(POpMAIIMU B Pa3IMUHBIX UCTOYHUKAX (HaydyHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIMIo, nepepadaTsiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.
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Hroro no pazgeny 29
Pa3zpen 3. XuMmus u :Ku3Hb
31 Mertoabl T03HaHUS B XUMUH. 8 http://school-

XUMHS U )KU3Hb

collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31



Hroro mo pazneny 8

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 08

IHOYPOYHOE INIVIAHUPOBAHHUE



KoauuyecTBO 4acoB

Ne JJIeKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero pecypcbl
padoThI padoThI
AroMm. CocTaB aTOMHEIX
- http://school-
1 siiep. XUMUYECKUM SJIEMEHT. 1 _ .
W collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
30TOIIBI
5 CtpoeHue 2JIeKTPOHHBIX 1 http://school-
000JI04EK aTOMOB collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
3 Pacnpenenenue 31ekTpoHOB 1 http://school-
10 AaTOMHBIM OPOUTAJIAM collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
p
DNEeKTPOHHBIE http://school-
KOH(UT'YpallUl aTOMOB collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
4 P 1
9JICMCHTOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUU
[Tepuonnueckuii 3aKOH U http://school-
ITepuomndeckas cuctema collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
P
s XUMHUYECKUX dJIeMEHTOR /I, 1
N. Menneneesa, CBI3b C
COBPEMEHHOM TEOpUEHN
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYCCKHX
6 AJIEMEHTOB M 00pa3yeMbIX 1 http://school-
MMH IIPOCTBIX U CI0KHBIX collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
BEILIECTB [0 Tpynmnam u
nepuoiam
Buap xumudeckoii CBS3H. http://school-
MexaHu3Mbl 00pa30BaHUs collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
p
7 KOBAJICHTHOM CBSI3H. 1

Bonopoanas cBs3b.
MexMoeKyIIsapHbIe




B3aUMOIEHCTBUS

BanenTHOCTE 1 BaJICHTHBIC
BO3MOXXHOCTH aTOMOB.

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

8 CBs13b 2JIEKTPOHHOI

CTPYKTYPBI MOJIEKYJ C X

F€OMETPUYECKUM CTPOCHUEM

BemectBa MonekyasipHOro 1 http://school-

HEMOJIEKYJIIPHOTO collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
9 cTpoeHus. Tumbl

KPUCTAJUTMYECKUX PEIIECTOK

U CBOMCTBA BEIIECTB

[TonsiTue 0 AUCTIEPCHBIX http://school-
10 cucremax. [IpencraBnenue o collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

KOJUJIOUJTHBIX pacTBOpax

HctunHBIE pacTBOPHI: http://school-

HACBILICHHBIEC U collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
11 HEHACHIIIIEHHBIE,

pPacTBOPUMOCTb.

Kpucramnoruaparst
12 CriocoOsbI BBEIpaKEHUS http://school-

KOHIIEHTpAIluK PacTBOPOB collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

Pemenue 3agad ¢ http://school-

HCIIOJIb30BaHUEM HOHITHM collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
13 "MaccoBas q0ad

pacTBOPEHHOTO BelIecTBa',

"MoJIsIpHas KOHIIEHTparus'"

Knaccudukanms n http://school-
14 HOMEHKJIaTypa collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

HCOPTraHNYCCKUX BCIICCTB




15

CucreMaTuzanus u
000011IeHNE 3HAHUH I10 TEME

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

16

17

18

19

20

KonrponsHas pabora no
temaM "CTtpoeHue aToma.
[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX JIEMEHTOB /.
N. Menaeneesa", "Ctpoenue
BelecTBa. MHoroo0pasue
BelecTs"

Knaccudpukanus
XUMHUYECKHX PEaKIUil B
HEOPTraHUYeCKOH U
OpPraHUYECKON XUMUU. 3aKOH
COXPaHEHUS MACChI BEIIECTB;
3aKOH COXpaHEHU U
MIPEBPALLEHUS JHEPTUU IIPU
XUMHYCCKUX pCaKIUAX

TennoBeie 3¢ hexThI
XUMHUYECKUX PEaKIuil.
Tepmoxumuueckue
YpaBHEHHS

Breraucnenus 1o
YPaBHEHUSIM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKUM
YpPaBHEHUSAM

CKopoCTh XMMUYECKOM
peakuuu, €€ 3aBUCUMOCTD OT

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31




pa3nu4HbIX (PaKTOPOB.
Karanus u xatanmuzatopsl

Oo6parumsbie 1 HEOOpaTUMBIE

http://school-

21 peakunn. XuMHUYECKOe collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
paBHOBeEcCHE
DIIEKTPOJIUTHYECKAS http://school-
99 mucconuanysa. CUIbHBIE U collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
CJTa0BIC DIICKTPOJIUTHI.
CreneHp TUCCONMAITAN
HNonnoe npousBeneHne http://school-
23 BoJibl. CpeJia BOJIHBIX collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
pactBopoB. Bogopoaubiit
nokazatensb (pH) pactBopa
I'mpaponns coneit. Peakiuu, http://school-
24 IIPOTEKAIOIKE B paCTBOPAxX collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
3EKTPOJIUTOB
[IpakTuueckas padora Ne 1 http://school-
55 mo Teme "XHUMHUYECKUE collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
peaklu B pacTBOpax
NEKTPOJIUTOB"
OKuCIUTEIIHHO- http://school-
BOCCTAHOBUTEIbHEIE collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
26 peakuuu. Baxxuenmue
OKHUCJIUTEIH U
BOCCTaHOBHUTEIHU
57 DIIEKTPOJIN3 PACTBOPOB U http://school-
pacIuiaBOB BEILIECTB collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
28 Pemenue 3agayd pa3nuaHbIxX http://school-

collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31




TUIIOB

29 Pemenue 3agayd pazinyHbIxX http://school-
THUIIOB collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
Cucremaruzanus 1 http://school-
30 000011IeHNE 3HAHUN 10 TEME collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
"Xumuueckue peakiuu"
Kontposnbnas pabota mo http://school-
31 TeMe "XHUMHUUECKHE collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
peakuu"
IlonoxeHre HEMETAIOB B http://school-
[Tepuonnueckoit cucreme collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
XUMHUYECKUX dJIeMEHTOR /1.
32 . Meunneneesa u
0COOEHHOCTH CTPOCHUS UX
aToMOB. Du3nyecKue
CBOICTBA HEMETAJJIOB
Bonopoa: nomnyuenue, http://school-
33 (busznyecKkrue 1 XUMHUYEeCKHe collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
cBoricTBa. [ mapuasl
I'amorensl: HaXOXACHHUE B http://school-
34 MIPUPO/IE, CIIOCOOBI collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
noJiydeHus, Gpuznyeckue u
XHMHYECKHUE CBOMCTBA
Kucnopon: nabopatopusie u http://school-
MIPOMBIIIIJIEHHBIE CTIOCOObI collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
35 noJtydeHusi, Gpuznyeckue u

XUMHUYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHUCJIOpPOJIa U 030HA




36

37

38

39

40

41

42

Cepa: Hax0X/I€HUE B
MIPUPOJIC, CTIOCOOBI
MOJy4YeHus1, PU3NIECKUE U
XHUMHUYECKHE CBONCTBA

A30T: Hax0XJEeHHE B
MIPUPOJIE, CIIOCOOBI
MOJTy4YeHUsI, PU3NICCKUE U
XHUMHYECKHUE CBOMCTBA.
AMMUaK, HUTPUIbI

®docdop: HaxXOkKAECHUE B
IPUPOJIE, CIIOCOOBI
MOJTy4YeHHUsI, PU3NICCKUE U
XUMHYECKHE CBOWCTBA.
®ochunst u pochun
VYrinepos: Hax0KIEHUE B
IIPUPOJIE, AITIOTPOIIHBIE
MoaupUKau; GU3ndecKue
1 XUMHYECKIE CBOMCTBA,
MIpUMEHEHNE

Kpemuuii: HaxoxieHue B
MIPUPO/IE, CIIOCOOBI
noJiydeHusi, Gpuznyeckue u
XUMHUYECKHE CBOWCTBA

Pemenue 3amaq Ppa3JIMIHbIX
THUIIOB

CucreMaTusanus "
000011eH e 3HAHUN 110 TEME
"HemeTtamisr"

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31




43

KonrponsHas pabora no
TeMe "Hemeraminr"

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

44

45

46

47

48

AHaJIi3 KOHTPOJIBHOMN
paboThI

[TonoxeHrne METaIOB B
[Tepuonuueckoit cucreme
XUMHAYECKHX 3JICMEHTOB.
OcobeHHOCTH CTPOSHUS
AEKTPOHHBIX 000JI0UEK
aTOMOB METAJUIOB

OO6mume puznueckue
CBOWCTBA METAJIJIOB.
[IpuMeHeHne MeTauIoB B
OBITY U TEXHUKE

DNEeKTPOXUMHUYECKHUH DS
HalpsOKEHUH METaJlIoB.
OO1u11e crnocoObl MOTyYSHHS
METaJUIOB

OOw1ast xapaKTepUCTHKA
MeTauioB |A-rpynmnsl
Ileproanueckoit cUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.
Harpwuit n xanuii:
noJiyueHue, pu3nyeckue u
XHMHYSCKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BELIECTB U UX COECAUHEHHUN

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

49

OO6mrast XxapakTepucTrKa
MeTtauioB | |A-Tpynms

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31




[Tepuonnueckoit cucTeMsl
XHMHYECKHUX 3JICMEHTOB.
Maruuii 1 KaJablui:
noydyeHue, Gu3ndecKue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEIISCTB 1 UX COSTMHECHUN

ANIOMHUHUI: TIOJTy4YEHHE,

http://school-

50 (hbU3UYECKHEe U XUMUYECKUE collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
CBOMCTBA, IPUMEHEHUE
[TpakTuueckas padora Ne 7. http://school-
Pemenue collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
51 SKCHEPUMEHTAIBLHBIX 3a1a4
mo Teme "MeTasuibl TJIaBHBIX
noarpynm”
OO6mrast XxapakTepucTruKa http://school-
METAJLIOB IMOOOYHBIX collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
52 noxrpynn (b-rpymm)
[lepuoanueckoii cuctemsl
XUMHUYECKUX AJIEMEHTOB
dusnueckre U XUMUYECKUE http://school-
53 CBOMCTBA XpOMa U €ro collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
COCMHEHUH, UX
MIPUMEHEHHE
Baxuelinie coeqiHEHUS http://school-
54 Maprasna. [lepmanranar collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
KaJiusi, ero OKUCIUTEIbHbIC
CBOICTBa
55 duszndeckne U XUMHUIECKHE http://school-




CBOMCTBA KeJIe3a U €TI0
coegunenuit. [lonyuenue u
MIPUMEHEHHUE CIIJIABOB
Keesa

collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

56

duznyeckre 1 XUMHUUECKHE
CBOMCTBA MEIH U €
COCIUHEHHH, NX
MPUMEHEHUE

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

57

du3nyecKkne U XUMHUICCKHUE
CBOMCTBA IIMHKA U €T0
COCIUHCHHI, NX
MPUMEHEHHUE.
['uapOKCOKOMILIEKCHI IIMHKA

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

58

[IpakTuueckas padora Ne 8.
Pewmenne
AKCIIEPUMEHTAJIBHBIX 3a7a4
1o TeMe "MeTauisl
oOOYHBIX noArpymmn"

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

59

60

61

KonTponbHas padota no
teme "MeTansl"

AHIann3 KOHTPOJILHOMN
paboTHI.

Hayunble npuHIMIBL
OpraHu3alu XUMUYECKOTO
MIPOU3BOJICTBA.
[TpoMbIeHHbIe CTIOCOOBI
MOJTYYECHUST BAXKHEHUIITUX
BEILIECTB

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

http://school-
collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

62

XUMHUYECKOE 3arpsA3HEHUE

http://school-




OKpY>Karollel Cpeibl U €ro
MOCIICACTBHS

collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31

XuMus 1 310pOBbE

http://school-

63 4esloBeKa. JIekapCcTBEHHBIE 1 collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
cpencTBa
Xwumus aimy. Poias xumMun B http://school-

64 o0OecIeueHny MUILEBOM 1 collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
0e30ImacHOCTH
KocMmernueckue u http://school-

65 naphroMepHBIC CPEICTBA. 1 collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
briToBas xumus
XuMUA B CTPOUTENBCTBE. http://school-

66 Baxueriime cTpouTebHbIC 1 collection.edu.ru/catalog/rubr/?&subject%5B0%5D=31
1 KOHCTPYKIIMOHHBIE
Marepuabl

67 [ToBTOpEeHME U 06001IEHNE

68 [ToBTOpenue n o6o01IEHNE

OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHUME
OBPA30OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYHEHUKA

Xumus, 11 knacc npodunesubiii ypoens / ['adpuensa O.C.,

AxnnonepHoe obtiectBo «M3narensctBo «IIpocBerienue»

METOANUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

Meroanueckuit komriekt O.C. ['abpuensna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

HHTGpaKTI/IBHaﬂ JOCKa

IIPOEKTOP















