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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWH K pe3ylbTaTaM OCBOEHHs (eaepalbHOW 00pa3oBaTEIbHOM
nporpaMmbl cpeanero oodmiero oo6pazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocyfaapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort denepanmm,
peann3yoIMX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHe YIUIYOJI€HHOro HM3y4YeHUsl 3aHHMACT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. M3yuenme mnpenmera,
peamu3zyeMoe B YCIOBHUSX Au(QPepeHIUpPOBAaHHOTO, TPOGMIEHOTO OOYYeHHs, TPH3BAHO
obecnieunTh 0O0I1Ee00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTaliid MX K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKH3HM B COLIMyME, a
TaKXkKe IS TPOJOJDKEHHsT OOy4YeHHUs B OpraHu3alusx NpodecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAUYEHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIpPETAIMI0 B COOTBETCTBUM C OcCHOBomosaratomumu mnonoxenusmu PrOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIICAYIOIINE BBITIOTHICMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
NPEJCTAaBICHUS O LIENAX, COJEpXKaHUM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HpeJyCcMaTpuBaeT  OIpelesICHUuE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAauyeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0Oydaromuxcss B paMKax HUTOroBOM arrectauuu B (OpME €IUHOTo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [uis yriryOE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAepKaHHue, 0043aTenbHOE A U3yUeHHS
B paMKax  OTIENbHBIX  MNpoduied, MpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAHHUE €ro IO KJIACCaM, OCHOBHBIM COJEP>KaTENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJEPKATEIBHOM XapaKTEPUCTUKU IIAHUPYEMBIX Pe3yIbTaToOB
OCBOEHMSI OCHOBHOH 00pa30BaTEeNIbHOW MPOTpPaMMBbl CpeAHEro oomero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM IMO3UIMSAM B I[porpaMMe MO XUMHUU IPEITyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBIISIONICH coJepKaHusl yueOHOTO TpeaMeTa « XUMHUs» 0CTaéTcs BO3MOYKHOCTD BBIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U YriyOIEHHOTO YpOBHEH B cucteme MU depeHIIMPOBAHHOTO 00yYeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpopuib 00y4eHHs, B TOM YHCIIE€ C MEPCIEKTUBOM MOCIEIYIOMIEro MOTy4eHUs
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBI CpEHEro O0IIero oOpa3oBaHMsI M3YUEHUE NpeamMeTa «XUMUsD»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  OOOOMIEHHBIX CIOCOOOB  NIEATEIbHOCTH, HUMEIOMINX  MEXIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpe/IeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOU OpraHH3allil COJEpXaHHUS 3TUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3Y4eHHUs MpeaMeTa olecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs PeakKluil, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMHM PEaKLHOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Ocoboe 3HaueHHe UMEET TO, YTO Ha COJIEPKAHHE KYPCOB XUMHH YIIyOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonekynsipHass Teopusi B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPruH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OOJIbIIUHN yIETBHBIN BeC OyAeT MMETh OpraHuyeckas Xumus. B aToMm ciiyuae mpenocTaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JIUMHJbI, OEJIKH, YIJIeBOJAbI, HyKJIEMHOBbIE KUCJIOTHI W Apyrue. [Ipu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHuS OCHOB HAy4HOIO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHpOpMaTuKa» U «PyccKkuil SI3bIK U TUTEpATYpay.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIIEHHOW 3HAYMMOCTU sBisieTcs (OpMHUpPOBaHME OCHOB HAayKHM XHUMHH Kak oO0nactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHUE NPEACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpoOeM SKOJIOTHYECKOM, PHEPreTUYecKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTHH
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOMN Cpefe;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN Ui OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTeCTBEHHO-HAYYHYIO MPUPOIY; TPAaMOTHOrO pemeHus MpodieM, CBA3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

e yruiyOJeHHWE TPENCTaBICHUI O HAyYHBIX METOJAX IIO3HAHUS, HEOOXOIUMBIX IS
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B 1ulane peanuzamyu  TepBOOYEPENHBIX BOCIHUTATENBHBIX W PA3BUBAOIIUX (YHKIUH

I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

e BOCINUTaHUE YOEXKAEHHOCTH B I03HABAEMOCTH SIBJIEHUH MPHUPOJbI, YBAXKEHUS K
MPOIIeCCy TBOpYECTBA B OOJACTH TEOPETUYECCKMX W MPUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

® Ppa3BUTHE MOTHBAIMK K OOYUYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAaHHIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IICHHOCTEH;

® Pa3BHUTHC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHATBPHOM M OOIIECTBEHHON NEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (opmupoBaHue yMEHUH U HaBBIKOB Pa3yMHOIO MPHUPOJIOTOIB30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

JesiTeIbHOCTDH YUYNTEIA-TIPEIMETHUKA ¢ y4eTOM pado4eil MporpaMMbl BOCIIUTAHUS
Peanu3anus BocnuTaTeabHOro NOTEHIIMAIa YPOKOB MIPelyCMaTPUBAET:

MaKCHUMaJIbHO€ HCIIOJIb30BAHWE BOCIHMTATEIbHBIX BO3MOXHOCTEH COJEepKaHUs y4eOHOTO
npenMera «Xumus» A GOPMHUPOBAHUS Y OOYYAIOIIUXCS POCCHUCKUX TPaJUIIHOHHBIX
JyXOBHO-HPABCTBEHHBIX U COLMOKYIBTYPHBIX LIEHHOCTEH HAa OCHOBE ()OPMHUPOBAHUS 3HAHUIN
0 BKJIaJIe C pa3BUTHE HAYKHU TPYJOB HAIIUX COOTEYECTBEHHUKOB;

dbopMupoBaHre 3HaHM O OBITOBOM XWMHUYECKOW TIpaMOTHOCTH, OKa3aHUU TEepBOI
MEIUIIMHCKON TIOMOINM, BIIMSHUM MAaKpO- W MHUKPODIJIEMEHTOB Ha 3JI0POBbE JKUBBIX
OpraHu3MOB, 3HAHUI 00 OXpaHe OKPYKAIOIIEH Cpe/ibl ¥ BIUSIHUU YETIOBEKa.

oA0Op COOTBETCTBYIOIIETO COJEPIKAHUSI YPOKOB, 3aJJaHHI, BCTIOMOTATEIbHBIX MAaTEpUAJIOB,
MPOOIEMHBIX CUTYaIIUi Al 0OCYKICHHIA;

BKJIIOUEHHUE YYHUTETSIMU B paboyue MpOorpaMMbl yueOHOTO TMpeaMera «XUMHUsS» TEeMaTHKH B
COOTBETCTBHUU C KaJIEHIAAPHBIM IJIAHOM BOCIUTATEIHHOU PabOTHI;

BBIOOpP METOJIOB, METOJUK, TEXHOJOTHUH, OKAa3bIBAIOIIMX BOCIUTATEIBHOE BO3JACHCTBHE Ha
JIMYHOCTh B COOTBETCTBHM C BOCIHUTATEIBHBIM HACATIOM, LIEJIbI0 W 33JadyaMU BOCIUTAHUS,
LIEJIEBBIMA OPUEHTUPAMHU PE3YJIbTATOB BOCHHMTAHMS; MPOUCXOJUT peah3alus MPUOPUTETA
BOCITUTaHHS B y4eOHOHN NEATEIHHOCTH; Uepe3 aHAIM3 MCTOPUYECKUX JIMYHOCTEH B 00JIacTH
XUMHH



IIPUBJICUEHUE BHUMAHUS OOy4yarOUIMXCs K ILEHHOCTHOMY AacIEKTy HM3y4aeMbIX Ha YpOKax
XMMUU SIBJICHUH, MHUIUHPOBaHUE 00CYXK/IEHUH, BBICKa3bIBAHUI CBOETO MHEHUS, BBIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOIICHHUS K M3Y4aeMbIM COOBITHSIM, SBJICHHAM, Julam; lIpuBnexas
oOyyaromux K IUCKycCHsIM, ne0aTaM, AMCIyTaM, MPOEKTHOW IesATeIbHOCTH (Hapumep
IMcKyccus o Xxumoduianu u xumodooun);

NPUMEHEHHE  HMHTEPaKTUBHBIX  (opM  y4eOHOW  paboOThl -  HMHTEUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX TO3HABaTEJIbHYI0 MOTHBALIMIO, UTPOBBIX METOJMK, TUCKYCCUH, JAIOLIUX
BO3MOXHOCTb IPUOOPECTH ONBIT BEACHUS KOHCTPYKTMBHOIO JHUAJIOTa; TIPYIIOBOMN
9KCIEPUMEHTAJIbHOW pabOThI, KOTOPasl YYUT CTPOUTh OTHOLIEHUS M JAECWCTBOBATH B T'pYIIIIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS,

noOyxeHnue oOyJarommxcs CoOMI0JaTh HOPMBI OXpaHbl TpyHAa, IOBEACHUS, NpaBUia
OOLIEHUsI CO CBEPCTHUKAMU M TNEJarormueckiMy pabOTHHKaMH, COOTBETCTBYIOLIUE YKIIATy
o011eo0pa3oBaTeIbHON OpraHu3aliy;

OpraHM3aiysl HacTaBHUYECTBA MOTHBHPOBAHHBIX W 3PYIUPOBAHHBIX OOy4alOUIMXCAd Haj
HEYCIEBAOIIMMY  OJHOKJIACCHUKAaMHU, B TOM 4YHClIE€ C OCOOBIMH 00pa30BaTEIbHBIMU
MOTPEOHOCTSAMH, AAIOLIET0 O0YyYaroIIMMCs COILMATbHO 3HAYMMBIN OMBIT COTPYAHUYECTBA U
B3anMHOM ITOMOIITH;

WHULMUPOBAHWE U TOJJIEPXKKY HMCCIEAOBATEIbCKON  JESATeNbHOCTH  OOyYaromuxcs,
IUIAHUPOBAHUE M BBINOJHEHUE WHIUBUIYAIbHBIX M TPYHIOBBIX MPOEKTOB BOCIUTATEIHbHOM
HaIpPaBJIEHHOCTH Yepe3 CO3JaHie MPOEKTOB Ha XUMUYECKUE U MEXKIIPEIMETHbIE TEMBI.



COJEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA
TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHUM.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4EeCKUX COCTUMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToOMHBIX opOuTaneil yriepoaa. MexaHusmbl oOpa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUrbl nepekpeiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paaukaie, Hykiaeodusie u deKTpodure.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble W CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTHas. WM3omepus. Buabl wu3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAA. OJNEKTPOHHbIE A(PGEKThl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 PexTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psapl. CucreMarnyeckass HOMEHKJIATypa OpraHu4ecKhX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB M UX IPEBPALICHHUI: 03HAKOMIIEHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI IO IMPEBPAILECHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBaHHE U TOpPEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OpTraHUYECKHUX BEILLECTB.

YrieBoaopoabl.

Aunkanbl. ['omosnoruueckuil ps ankaHoB, obmas (Gopmysna, HOMEHKIATYpa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOIMCTBA AJIKAHOB: PEaKIMH 3aMEIIECHUs, U30MEPU3aLUH, TEeTUIPUPOBAHHUS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npupose. CriocoObl MOJMy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyia, HOMEHKIAaTypa U u3omepus. OCOOEHHOCTH CTPOEHUS U
XMMHYECKUX CBOWCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs U IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['omonornueckuii psii ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/] AJIKEHOB, SP’-rMOpUM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHUSA, 3aMEIIECHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NMOJMMEpH3alMu U okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO  CTPOCHHS M XUMHUYECKHX CBOMCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYNl aJIKMHOB, SP-TMOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOLUX KOHLEBYIO TPOMHYIO CBs3b. KauecTBEeHHbIE peakiuy Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
®duznyeckue CBOMCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Ja M €ro roMOJOrOB: peakluu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE AIKWIbHBIX PaJUKaloB, KapOOKCUIBLHOW, THIPOKCUILHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoausiit ras. Ilonyrueie HedTauble ra3sl. Hegrh n e€ npoucxoxaenue. KameHHsIi
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXKIY pa3IMUHBIMU KJ1aCCaMH YIJIEBOJOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
raJloTeHNPOU3BOJHBIE  BOJHOTO M  CIUMPTOBOIO pacTBopa Iiénouyd. BzaummonelictBue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBONCTB  YIJI€BOJOPOJOB  (pPacTBOPUMOCTb),  KAueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE Yriiepoja M BOJOPOJAa B OPraHUYECKHX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyecKkue CBOICTBA MNPENEIBHBIX OIJHOATOMHBIX CIHUPTOB. BomoponHbIE CBS3M MEXAY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. [leiicTBHE 3TaHONA M METaHOJa Ha OPraHU3M YeEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJICUCTBUE C OPraHMYECKUMU U HEOPraHMYEeCKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHE MOJIEKYIIbI, B3AUMHOE BIUSHUE TUIPOKCOTPYIIBI U OEH30JIBHOTO sJIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCIMHEHHS — aNbJETHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUIOB W KETOHOB: peakiuu mnpucoequHenus. OKHUCIEHUE albJerHIoB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3nWdecKkne CBOWCTBA OJTHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJIEMHOBAas, JUHONE8As, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckne ¥ XMMHUYECKHE CBOMCTBA XKUPOB: THIPOJIU3 B KHUCION U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapakrtepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUUd C Y4aCTUEM CHUPTOBBIX U  ajbJACTHAHOW TpYNN, COHUPTOBOE H
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. llomucaxapuapl: Kpaxmai, TJIMKOT€H M 1emiono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTION03bI: TUAPOIIN3, TIoTydeHne 3pupoB 1emtono3sl. [loHsaTHe 06 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIupTa B albJeruj] Ha PaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHUCIEHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue OpraHudeckne coeTMHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTUHIECKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30THCTOM KUCITOTON. COTM aTKHIIAMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIMSIHUE TPYIIIT aTOMOB B MoJieKyine aHuianHa. OCOOEHHOCTH XWMHUYECKMX CBOWMCTB aHWJIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [lonydyenne anmIMHA U3 HUTPOOEH30Ia.

AmvuHokucnoTel. Homenkmarypa u  wu3omepusa. OTaelbHbIE NPEICTABUTENN O
aMUHOKHCIIOT: TJIWIWH, adaHuH. OU3HYeCcKHe CBOMCTBA aMHUHOKHCIIOT. XHMMHYECKHIE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
METITH/IOB.

benku xak mpupoansie mnosumepsl. [lepBuuHas, BTOpUYHAs W TpEeTUYHAs CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
OCIIKH.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCIIKOB B BOJIE, JICHATypalusi OCIIKOB IMPU HArpeBaHWH, IIBETHBIC PEAKIIMK Ha OCNKH, pEIICHHE
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJMMEpPU3ALUHU, CpeAHsss MoJieKyilspHass wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. [Lmactmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKApOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHCKO3a, AllETaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3laMu TPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AIIEMEHTOB, BXOJIIMX B €r0 COCTaB, HAaXOXKJCHHWE MOJICKYISIPHON (HOpMyIBl OpraHMYECcKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpPraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMICTB WM CHOCOOOB MOJIy4eHUS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHHWE KaK OOIIUMX €CTECTBEHHO-HAY4YHBIX MOHATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, omochepa, MeTab0M3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

Texnonorus: muIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIIUE CPECTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TIO0 aTOMHBIM OpOHTaNsIM. ODIJEKTPOHHbIE KOH(MUTypalMu aTOMOB D3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBsi3b NEpUOJMYECKOTO 3akoHa U Ilepmoanueckold CHCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIHmam M
nepuoAam. 3HaueHue nepuoaudeckoro 3akona J[.M. Menneneena.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajjndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U JuinHa cBs3u. [losspHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHre o0 KOMIUIEKCHBIX coeiaMHEHUsX. (CocTaB  KOMIUIEKCHOIO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTie o aucnepcHbix cucreMax. Mctunnsie pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHMs] M MPEBPAIICHUS HHEPrUU NpPU XUMHUYECKHX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexTponuTtnueckas auccounanus. CuipHble U ciabble  3eKTposuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHus. OKUCIUTENbs U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJAOPOJAa B IPHUCYTCTBUM KaTAIM3aTOpPa, MOJEIU KPUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopoa. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: peaklUU C MeTallaMd U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponbl. BakHeiimme KHUCIOPOACOAEP)KALME COECIUHEHUS TajoreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusznueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHUE KHUCIOopoAa U o30HA. OKcuabl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OcoOEHHOCTH CBOMCTB cepHOM KHUCIOTHL. [IpumeHeHue cepel u e€
COCIMHEHU .

A30T. Haxoxnenwe B Tpupojae, CrIOCOObI TONydeHHs, (DU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yAOOpeHUsI.

®ochop. Haxoxnaenwe B mpupoje, CrnocoObl MoJydeHUs, (HU3UYECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepon, HaxoxaeHHE B mpupone. AsuioTponHble Moaudukanuu. Duzndeckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriuepoaHble  HaHOTPYOkW. IIpuMeHeHme TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metanmioB B [lepuoanyueckoi cucteMe XMMUIECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAf  HampsbkeHud MetamwioB. OOmmue CcrmocoObl  MOTYYCHHS
METaJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: nonydenue, Gpusndyeckrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOMBI U CIIOCOOBI €€ YCTpaHEHUS!.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmass xapakTepucTuka MetauioB mnobounbix moarpymnm (b-rpynm) Ilepuonndeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yeHnue u npuMeHEHHE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



dusnueckre 1 XMMUYECKUE CBOMCTBA XKelle3a U ero coequHeHuid. OKCUbl, TUAPOKCHUIIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenne, Gpu3nyuecKknue ¥ XUMUYECKHE CBOMCTBA. AMGOTEpHBIE CBOIICTBA OKCHIA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KoJUleKuuu «MeTalibl M CIUIaBbl», B3aMMOJICHCTBHUE IIETOYHBIX M IICJIOYHO3EMEITbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHUOHBI METAJUIOB, B3aUMOJICUCTBUE THUIAPOKCHUIOB AIFOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIIII».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIEeCTB (Ha MpuUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIeHHbIS
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus M 30poBbe uyenoBeka. JlekapcTBeHHblE cpeacTBa. lIpaBuiia MCHoOJb30BaHMS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpencrtBa. beitoBas xumus. IlpaBuna Oe3omacHoro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepaMuka. MaTtepuaiibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB MMEeT MpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIICHTPAllUU BEIECTBA B PAacTBOpE, JOJHM BBIXOJAa MPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIBbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usuka: marepus, MHUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHUsl, CKOPOCTb, JHEPIHS, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbI, OJIE3HbIE UCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOA0OM B CTPYKTYPC JIMUYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IpeAMeTa «XUMHUS» Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEICHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJIaHBI.

JIngHOCTHBIE pE3yibTaThl OCBOCHUS TMpeaAMeTa «XUMUSD» OTpakaroT cPOPMHUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTUUYECKOHN JEesTebHOCTH 00yYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMNOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JPYTUxX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XKEHUS K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [O03HABATEJIbHBIX MOTHBOB B TMOJYyY€HUH M TOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHUMAaHMS I[IEHHOCTeH 3J0pOoBOTO W 0e30macHOro oOpasza JKHU3HH, HE0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAJIBHOM TPaeKTOPUM OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TIeJIECOOOPA3HOTO OTHOIICHHS K MPUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
paIrMoOHAIBHOTO TPUPOAOTIOTH30BAHMS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4MUsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OTIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTECH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PEIIEHUH TTI00ANbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

HHTEpEeca K MO3HAHUIO, UCCIIEA0BATEILCKON JIEATENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BAHHIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM MO XMMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
JeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 cneumbm(y MCTOJO0B IMMO3HAaHUsA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/ISI, BCIIECTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHble  JedcTBHs  (MO3HABaTelbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHUBEpPCAIbHbIC y4eOHBIC MICHWCTBUS B IIO3HABATEIBHOU W
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornYecKue AecTBUSI:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JOTUYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB M XUMUYECKUX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
[I03HABATENIbHBIX M IPAKTUUECKUX 3ajad, NPUMEHSATHh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKLU.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJI0OB HAYYHOT'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBbIKAMHM CAMOCTOSITEJIbHOTO IUIAHMPOBAHUSI M IPOBEJICHHUS YYEHUYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHGopManuu (HAy4dHO-MOMYJISIpHAs
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIB30BAHUS HWH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXMpeaMeTHbIe ((U3MYecKue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (hopMyJibl, aOOpeBUATYpbl, HOMEHKJIATYypy; HCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE
CpeICTBa HArJSAHOCTH.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI B X0/I€ TMAJIOTa U/UITU TUCKYCCUH,
BBICKa3bIBaTh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEAJIOKEHHOM 3a1a4H,

BBICTYIIATH C Hpe3eHTaI.[HefI PE3YyIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIX COBMECTHO CO CBCEpPCTHUKaMHU IIpU  BBIIIOJJHCHUHU XUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peajm3anumn yqe6H0r0 IMpoeKTa, " (I)OpMy.]'II/IpOBaTL BbIBOJIBI II0 pPE3YyJIbTaTaM HpOBe)IéHHBIX
HCCIIeJOBaHUI HYTCM COTJIaCOBaHMS MO3UILIMHI B XOA€ O6Cy)KI[eHI/IH 1 00OMEHa MHEHHUSIMU.

PeryasitTuBHbIe YHMBepcaJIbHbIC Y4eOHbIE NeliCTBUSA:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii JITOPUTM JEHCTBHI NPU BBIIOJHEHUH YU4EOHBIX M HCCJIEOBATEIbCKHX 3314,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILIECTBJISITH CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHBIC pe3yNbTaThl OCBOCHUS MPOTPAMMEBI 10 XMMHU Ha YrIyOJIEHHOM ypOBHE Ha
YpOBHE CpeIHEero o0mero oopa3oBaHUs BKIIOYAIOT CHEHU(PUYESCKHE Ui yIeOHOTO IpeaMera
«XUMHST» HAyYHBIC 3HAHUS, YMECHHSI U CIIOCOOBI JICHCTBUI IO OCBOCHUIO, WHTEPIPETAIIMH U
PeoOpPa30BAHMIO 3HAHUM, BHUJIBI JICATEIHHOCTH TI0 MOJIYYCHHUIO HOBOTO 3HAHUS W TPUMEHCHUIO
3HAHWA B PA3IMYHBIX YUCOHBIX CUTYallUsSX, a TaKKe B PEATbHBIX JXU3HEHHBIX CHTYAIHSX,
CBSI3aHHBIX C XMMHEW. B mporpamme Mo XWMHHU TMPEAMETHBIC PE3YJIbTAThl MPEICTaBICHBI 10
roJiaM U3y4eHHUs.

10 KJIACC
[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckast XUMUS OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUA: O MECTe W 3HAYCHWH OPTaHWYCCKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIH B 00CCIICUYCHUH YCTONYHBOTO Pa3BUTHS YEJIOBCUCCTBA B
perieHuu mpooOJieM DKOJIOTHYECKOM, IHEPTreTUYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEJMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B OO0CCIICUCHUH
PaIMOHAIBLHOTO MPHUPOJOTIONL30BaHuUs, B (DOPMUPOBAHUNA MHUPOBO33PEHUSI U OOIIEH KyIbTypbl
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0pOBBIO U
MPUPOIHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMHYECKHI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTb, CTEIEHb OKHUCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJIIpHAas Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJHBIM CKEJeT,
(GyHKIMOHATbHAS TPYIIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTbIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
M30MEpbl, TOMOJIOTMYECKUN psAl, TOMOJIOTH, YrIEBOAOPOIbI, KHCIOPOJA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COCIUHEHHs, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpuH, 3aKoHbl (mepuoamnueckuil 3axoH [I. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpPaHEHUS U TPEBpAICHHs DSHEPrUM NPH XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUHU, MHUPOBO33PEHUECKUE 3HAHUS, JISKAIMEe B OCHOBE MMOHHMMAaHUs
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MoOJIEKyNlax (MHIYyKTHBHBIM H
Me3oMepHbIH 3QdexThl, opueHtanTsl | u |l pona); dbakronormdeckue cBeneHUS O CBONCTBAX,
CocTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIECTB B OBITY
U TPAKTUYECKON JEATeTbHOCTH YeNOBEKa, OOIIMX HAaYYHBIX MPHHIMIIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEpe MPOU3BOCTBA METAHOIIA, TIepepaboTKU HEPTH);



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATh XapakTepPHbIC TPU3HAKU MMOHITUHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  IMOCPEJICTBOM  COCTABJIEHUS  AJIEKTPOHHOTO
O0anmaHca 3THX pEaKIUH, pPEaKIuii HOHHOTO OOMEHa MyTéM COCTaBJICHHS WX IIOJHBIX H
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJI OpPraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAAJIEKHOCTh U3YUEHHBIX OpPraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs Mo cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoAnTh TpUBHAIEHBIE Ha3BAHHUS
JUIS  OTAETbHBIX TPEJCTaBUTENe OpPraHUYeCKUX BELIECTB (ITWJIEH, AaleTW/IeH, TOIyol,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAas, MaJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHJA XUMHYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAaHHOCTh YMEHHUH XapaKTepHU3OBaTb COCTaB, CTPOCHHME, (PUIUUYECKHE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX PEICTABUTEIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEILIECTB
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETUYECKYIO) CBSI3b MEXKJIy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKLUi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHUSI MOATBEPXKJaTh Ha KOHKPETHBIX IpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHUUW OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUUECKOEe MPUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAyYHBIX METOJax
MO3HaHUA — HAOIIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE  OMEPAllUd  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBIECHUE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3€U — JJI1 U3yYEHUs1 CBOMCTB BEIIECTB M XUMHUECKUX PEaKLIUii;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBIISITH B3aUMOCBSI3b XMMHUECKUX 3HAHUH C MOHSTUSIMHU U
NpPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX NPEIMETOB Juid 0ojiee OCO3HAHHOTO
MMOHMMAaHUSI CYIIHOCTH MAaTE€pUaJbHOTO €AMHCTBA MHUpPA, UCIOJIb30BATh CUCTEMHbBIE 3HAHMS IO



OpFaHquCKOﬁ XUMHUHN OJIA 0OBsICHEHHUS U IIPOTHO3UPOBAHUA SIBJICHI/II\/JI, UMCIOIIIUX €CTCCTBCHHO-
HAYYHYIO TIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOIUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam
YpaBHEHUSAM XHUMHUYECKHX PEAKIHMN C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HaXOXJICHUIO XUMHYECKOH (1)OpMy.]H)I BeICCTBA II0 M3BECTHBIM MACCOBBIM I0JIAM
XUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHusl, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMECHHI: MPOTHO3UPOBAThH, aHAIM3UPOBATH M OIICHUBATH C MMO3UIIAN
HKOJIOTUYECKON O0€30MacHOCTH TOCIEACTBUSL OBITOBOM W IPOW3BOJCTBEHHON JESATEIBHOCTH
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUS I
MPUHSATHS TPAMOTHBIX pELIEHUN MPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'IyIICHI/IC N U3Yy4YCHUC CBOIICTB OpPraHn4Y€CKUX BCIICCTB, KAYCCTBCHHLIC PCAKIINU
YIIIEBOJOPOJOB  PA3IMYHBIX KJIACCOB M KHCIIOPOJCOJEPKAIIUX OPTaHWYECKUX BEIIECTB,
pPEIICHUE OSKCICPUMCHTAJIBHBIX 3aJa4d 110 PaClIO3HABAHUIO OPraHUYCCKHUX BCHIGCTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro oOpalleHuss C BellecTBaMH M J1JaOOPaTOPHBIM
obOopynoBanuemM, (HOpMYyITHpPOBATh IIENb HMCCIECOBAHUS, IMPEICTABIATh B PA3NIUYHON (hopme
PE3YIBTAThI DKCICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHHI:

coOiroAaTh MpaBUiia IKOJIOTUYECKH Ie1eCOO00pa3HOro MOBEAEHUs B ObITY M TPYAOBOU
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpeabl U
TOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOIO JEHCTBMSI HA >KMBBIE OPraHU3MBI ONpPEICIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbIci nokazarens [1J1K;

aHAM3UPOBaTh  LIE€JIECOO0Pa3HOCTh  NPUMEHEHHsS  OpPraHMYEeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY ¢ TOYKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATH Il€JICHANpPAaBIECHHbIH IMOMCK XWMHUYECKOMH
nHGOpMalMK B Pa3IUYHBIX MCTOYHMKAX (HaydHas M y4eOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil mHGpopmauuu, VHTepHET W Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
nHpopMalnIo, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABIEHHOM yueOHOM
3a7a4en.

11 KJIACC
[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeOpraHu4ecKasi XUMHs» OTPaXKaroT:
c(OPMHUPOBAHHOCTD MPEJCTABICHHUN: O MaTepUaAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
Y HO3HABAEMOCTH SIBJIEHUI NPHUPOJBI, O MECT€ U 3HAYEHUH XUMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHN! YCTOWYMBOIO Pa3BUTHs, B PELICHUH IMPOOIEM 3KOJIOTHYECKOMH,
SHEPreTUYecKoil M MuieBoil 0e30MacHOCTH, B Pa3sBUTHM MEAWLUHBI, CO3JAHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHUKOB  B3HEpruM, B  OO0ECIEYEeHUH  pallMOHAIBHOIO
IIPUPOJIOTIOIIL30BAHNS, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOIEH KYIbTYphl YEIOBEKA, a TAKXKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON Cpee;

BJIaJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIIOYAeT: OCHOBOIMOJAraroiiue
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, AEKTPOHHAst 000JI0UKa aToMa, S-
, Pp-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHS aToMma, THOpPHIH3alusl
aTOMHBIX oOpOuTanedl, HMOH, MOJEKY/la, BaJ€HTHOCTh, JJIEKTPOOTPHLATEIBHOCTh, CTENEHb
OKHCIICHHs, XHMHUYECKas CBs3b (KOBaJIeHTHas, WMOHHAsA, MeTaJuIn4yecKas, BOJIOPOJHAs),
KpUCTaJNIM4ecKasi peméTka, XUMHUYEecKas peaklus, pacTBOP, SJIEKTPOJMTHI, HEINIEKTPOJIHTHI,



JJEKTPOJUTHYECKAs JUCCOLMAUMs, CTEINEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKA3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(PPEKT XUMUUECKOH peaknu, CKOPOCTh XUMUYECKOM
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOpPHUS  DIIEKTPOIUTHUECKOM
quccouranuuy, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAaHEHHWs W MPEBPAICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH,
MHPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHHUS NMPUYMHHOCTA M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BENIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIDHOM M HAJMOJIEKYJSIPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUi, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHM, pACTBOpax MW  AUCIHEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJIb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW JEATETHLHOCTH YeJOBEKa,
00IINX HAYYHBIX MMPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKU MMOHATHUN, YCTAaHABIUBATH
WX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU OMHCAHWHU HEOPTraHUYECKHX
BEILIECTB M MX IIPEBPAILICHUI;

c(hOopMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BATh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMyn BeHIECTB U YpPAaBHEHUH XUMHYECKUX PpEAKIMi, CUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHabHbIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hopMUPOBAaHHOCTh YMEHHUSI OTIPENIEIISATH BAIGHTHOCTh U CTETICHh OKUCIICHHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOIHAS ), THIT KPUCTAITMIECKON peEéTKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT BHUIA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(MUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM NpH3HAaKaM (YHCIy U COCTaBY pearupyronmx
BEILIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTEIeHEH OKHCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajau3aropa M JPYTHE), CaMOCTOSTEIBHO BBHIOMpPATh OCHOBAHHS M
KPUTEPHUH IS KIacCU(UKAIIMKI U3y4aeMbIX BEIIECTB U XUMHUCCKHUX PEaKIIHi;

chOpMUPOBAHHOCTh YMEHHUS paCKpbIBaThb CMBICT Tepuoauyeckoro 3akona JI. U.
MenpeneeBa W JEMOHCTPHUPOBAaThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHWYECKHUX 3JIEMEHTOB IepBOro—4eTBEpTOro mnepuosioB Ilepuomumueckon cucremsr /[I.H.
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPreTUUYECKUE YPOBHMY, «IHEPreTUUECKHE IOJYPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE IJHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX DJIEMEHTOB M HX
COEMHEHUH 10 niepuogaM u rpynnaM llepuonnueckoi cucremst /. . Menzaeneesa, BaleHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMUCHIBATh) OOMIME XHUMHYECKUE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYILIECTBOBAHUE N'CHETUYECKOW CBS3U
MEXK1y HEOPraHUYECKUMH BELIECTBAMU € IMIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKAX
peaKuuii;



c(OPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYLIHOCTh: OKHCIIUTEIIFHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPEACTBOM COCTABJICHHS AIIEKTPOHHOTO OajlaHCca 3THUX PEeaKIHii; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBJICHHS HMX TMOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHW; peakuuit
TUAPOJIN3a; peakluil KOMIUIEKCOOOpa3oBaHus (Ha NpUMEpPE TUAPOKCOKOMIUIEKCOB IMHKA U
AIIOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4y€TOM MX OHHEPreTHUECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHMsI CKOpPOCTU
XMMUYECKON PEeaKIHny B 3aBUCHMOCTH OT PA3IMYHBIX (PAaKTOPOB, a TAK)KE XapaKTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHSI 110/ BIUSHUEM BHEIIHUX Bo3ercTBuid (puniun Jle [llatense);

Cc(OPMHUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh XUMUYECKUE PEaKINH, JEKAIUE B OCHOBE
MPOMBIIIJIEHHOTO TIOJMYyYeHUs] CEpHOM KHCJIOThI, aMMHaka, OOlIMe HaydyHble MPUHIMIIBI
XMUMHMUYECKUX TPOU3BOJCTB; 1E€JIE€CO00Pa3HOCTh NPUMEHEHUS HEOpPraHWYeCKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTD BJIAJCHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
IpUpOAbl — HAOMIOJEHHE, HW3MEpEHHE, MOJEIUPOBAHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIICHHBIN), UCTIOJIB3yEeMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSATH ITH 3HAHUS TMPHU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEOIINX MECTO B IIPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HH;

c(hOopMUPOBAaHHOCTh YMEHHS BBISIBIISITh B3AMMOCBSI3b XUMHUYECKUX 3HAHUHN C TIOHATUSMU U
MIPEJICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uid OoJjiee O0CO3HAHHOIO
MMOHUMAaHMS MaTEPHAILHOTO €IMHCTBA MHUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa Ui 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOro 3(pdexTa peakuu; 3HaueHus: BOJIOPOJHOTO MOKa3aTelNsi paCTBOPOB KUCIOT
W IIeJouYeld ¢ M3BECTHOM CTEMEHBIO TUCCOIMAIMH; Macchl (00BEMa, KOJUYECTBA BEIECTBA)
MPOAYKTa PEaKLMM, €CJIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peakiuu; 0ObEMHBIX OTHOIICHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHINEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIICHNUE CPElbl pACTBOPOB BEIIECTB C MIOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINMYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
Oe3omacHOro OOparieHusi ¢ BemiecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (POPMYIUPOBATH
Lelnb HCCIAENOBaHUS, TNPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl HIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYI0N U
nabopaTopHbIM 000pyIOBaHKEM, 0OpaIleHNs C BEIIeCTBAMU B COOTBETCTBHUHM C WHCTPYKIHSIMHU
[0 BBINOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB, HKOJIOTHUECKH I€JIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOH [EATENBHOCTH B IIENSAX COXPAHEHHMsS CBOErO 3JI0POBbS,
OKpY)KaIoIled NPUPOAHON Cpelsl M JOCTH)KEHUS €€ YCTOMYMBOIO DAa3BUTHS, OCO3HABaTh
ONAaCHOCTh TOKCHYECKOTO JIEHWCTBUSI HAa KUBBIE OPraHU3Mbl OMNpPEACIEHHBIX HEOPraHWYECKUX
BEILIECTB, MOHMMAas cMbIca nokazarens [TK;

c(hOpPMUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
nHboOpMallUd B Pa3jMYHBIX MCTOYHMKAX (HayyHas M y4deOHO-HAy4dHasl JUTepaTypa, CpelcTBa



MaccoBoil uH(popmanuu, MHTepHET M Apyrue), KPUTHYECCKH aHATM3UPOBATH XUMHYECKYIO
uH(popMaIuio, nepepadareiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C IMOCTaBICHHON y4eOHOM
3a1a4uen.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIaCC

KoanuecTBo yacoB DJIeKTPOHHbIE OcHOBHBIE BU/IbI 1eATeIbHOCTH
HaumeHoBaHue
Ne (undposrbie) 00yyarImmxcs
pa3aesoB U TeM Kontposbubie | IlpakTnueckue
n/n Bcero o0pa3oBare/ibHbIE
NPorpamMmbl padoThI padoTsI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH
PackpbiBaTh CMBICT N3ydaeMbIX
MOHATUH (BBIIETISATH UX
XapaKTepHbBIC
MIPU3HAKHN) ¥ IPUMEHSITh ITH
MOHSATUATIPY OTIMCAHUU COCTaBa U
CTPOEHMS BEUIECTB, IS
0OBSICHEHUS OT/ICTBHBIX (DAKTOB U
SIBJICHUM.
PackpriBath CMBICTT
TIpe/MeT OpraHHYecKoi MIOJIOKEHU TEOPUU CTPOCHUS
OpraHn4eckux Beuiects A. M.
xuMuu. Teopust cTpoeHus bubnuorexa [JOK
11 . 8 ) byrneposa u
OpraHUYeCKUX COCTUHCHHI https://myschool.edu.ru/
MIPUMEHSATH ux JUTSL

A. M. bytneposa

OOBSICHEHHS ~ 3aBUCHMOCTH
CBOWCTB BELIECTBOT COCTaBa
U CTPOCHHUSI.

Hcronp30BaTh XUMUYECKYIO
CHMBOJIUKY JIJISl COCTaBJICHHS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTHIX,
COKpAILEHHBIX,

CKEJIETHBIX) (opMyII
OpPraHNYeCKHUXBEIIECTB.



https://myschool.edu.ru/

Ornpenenars BUIbI

XUMHYECKOH CBS3H
(oauHapHBIE, KpaTHbIE) B
OpraHuYeCKUux

COCMHEHUSIX.
XapakTepu3oBaTh pojb U
3HAYEHUEOPraHNYECKON XUMUU B
pelieHnu npoodieM
3KOJIOTMYCCKOM, ITUIICBOM
0€30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3TaHIH HOBBIX
MaTepHuasoB, B 00eCTICUCHIN
paIrMoOHAIBHOTO
MIPUPOIOTIONH30BAHMS;
MMOATBEPK/IATh €€ CBA3b C
JPYrUMUHAYKaMH.
Hcnonws3oBath

MOJIENH

OpraHnYeCcKuX

BEILIECTB

JUTSL WILTIOCTPALMU UX XUMUYECKOTO
UIIPOCTPAHCTBEHHOTO CTPOEHUSI.
HabmronaTth 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE OIIBITHI;
MIPOBOJIUTH U OIIUCHIBATh
71a060pPaTOPHBIE OIBITHI

Hroro no pasaeny

Paznen 2. YraeBogopoanst

21 [IpenensHbie
' YIJIEBOJOPOIbI — ANIKAHBI,

https://myschool.edu.ru/

Braanets HN3y4yacMbIMU
XUMHWYCCKUMUIIOHATHAMU.



https://myschool.edu.ru/

TUKJIOAJIKaHbI

BbISBIATE XapaKkTepHbIE
IIPU3HAKUIIOHATUH,
yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCII0JIb30BAThH
COOTBETCTBYIOIINE MTOHSATHS
IIPY ONMCAHUHU COCTaBa,
CTPOCHUSHU NIPEBPALLCHAN
OPraHNYECKUX COCTMHEHUH.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJISl COCTaBJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTOMH,
COKpAIIEHHOM,

CKeJIeTHOM) hopMyIT
YIJIEBOJOPOJIOB. Y CTaHABIUBATh
MIPUHAJIEKHOCTD BEILIECTB K
OIIPENETICHHOMY KJIacCy
YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOEHMIO, HA3bIBATh UX

10 CUCTEMATUYECKOU
HOMEHKJIaType;IPUBOIUTH
TPUBHUAIIbHBIE HA3BAHUS OTIIEIbHBIX
MIPEACTABUTENEH YIIIEBOJIOPOIOB.




2.2

Henpenenbusie
YIJI€BOJOPObI: AJIKEHBI,
aJIKa/IMEHbl, aJIKUHBI

14

https://myschool.edu.ru/

2.3

ApomaTtnyeckue
YTJIEBOIOPOIBI (APEHBI)

https://myschool.edu.ru/

24

[IpupoHbIE HCTOYHUKHU
YTIEBOAOPOJIOB H UX
nepepaboTka

https://myschool.edu.ru/

2.5

["asioreHnpon3BoAHBIC
yII€BOI0POJIOB

https://myschool.edu.ru/

OnpenensiTh BUABI XUMUIECKOM
CBSI3M B MOJIEKYJIAX
YTJIEBOIOPOIOB(KOBAJIECHTHAS
HETOJIIPHASI ¥ MOJISIPHAs, G- U T-
cBa3b). [loaTBepxnare Ha
KOHKPETHBIX MPUMEPax XapakTep
3aBUCUMOCTUPEAKIITOHHOMN
CIOCOOHOCTH

YTJIEBOJIOPOJIOB OT KPATHOCTH U
TUTIAKOBAJICHTHOM CBSI3U (G- U T-
CBSI3H), B3AMMHOTO BIIUSTHUS aTOMOB
Y TPYIIIIATOMOB B MOJICKYJIaxX; a
TaKKe OT 0COOEHHOCTEH
peali3aiyy pa3TuIHbBIX
MEXaHHU3MOB MTPOTEKAHUSPECAKITUH.
XapakTepru3oBaTh COCTaB,
CTpOEeHUE, MPUMEHEHHE,
buznyeckue 1 XuMU4ecKue
CBOMCTBA, Ba)KHEHIIINE CIIOCOOBI
MOJIy4EHUS YTIIEBOJOPOJIOB,
MPUHAJUISKAIINX K Pa3InYHbIM
KJ1accaM. BBIABIIATH T€HETHYECKYIO
CBA3b MEXK[y YIJI€BOJIOPOAAMHU
Pa3IMYHBIX KJIACCOB U
MOATBEPXKIaTh €€ HaJINune
YpaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIuit

C HUCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT

BEILIECTB.

XapakTepu3oBarh

WUCTOYHUKHU
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YIII€BOJOPOJHOTO CHIPhS
(Hed T, IPUPOIHBIIA ra3,
YTOJIb), CIIOCOOBI UX
nepepaboTKu 1

MPaKTUYECKOE

NPUMEHEHHE TIOTy9aeMbIX
IIPU STOMIIPOTYKTOB.
Ucnonb3oBarh
00IIIeHAYYHBIEMETOTbI
MIO3HAHUS

IIPU CaMOCTOSITEIIEHOM
TUTAHUPOBAHHH, TIPOBEJICHUN H
OTIMCAaHUH XHMHYECKOTO
OKCTIEPIMEHTA, BBITIOJTHEHUS
71a00paTOPHBIX OTIBITOBU
MPaKTUYECKUX paboT

0 MIOJTYYEHHIO U
M3YYEHUIOOPTaHUYECKUX
BELIECTB.

[IpencraBasTh pe3yabTaThl
JKCIIEpUMEHTa B popme
3alMCU YpaBHCHUH
COOTBETCTBYIOIIUX PEaKLUUN U
JIeJIaTh BBIBOJIBI HA UX
OCHOBE.(J1abopaTOpHBIC
OTBITHl U TPAKTUYECKHE
pabotsr). CienoBaTh
npaBuiaM Oe30MacHON
paboThl B 1abopaTopuu Npu
UCMOJIb30BAHUN XUMHUYECKON
nocy/isl 1 000pyJIOBaHuUs, a
TaKXke MpaBuiiaM 0OpaleHus ¢




BELIECTBAMUB COOTBETCTBUHU C
uHCTpyKuusaMu. ITpoBoanuts
BBIYMCIICHUS JUIsl ONIPEIEICHUS
MOJICKYJISIPHOH (POpMYJIBI
OpraHMYEeCcKOro BElleCTBa 10
YPaBHEHUIO XUMHYECKON
peaKuuu 0 MacCOBBIM

JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJIIIINX B €r0 COCTaB, MO

Macce (00beMy) MPOIYKTOB
CropaHusi.

CaMoCTOATENBHO INTAHUPOBATh U
OCYIIIECTBIISITH CBOIO
M03HABATENbHYIO I€ATEIbHOCTD;
MPUHUMATh aKTUBHOE Y4acTHE B
TPYNIIOBON yu4eOHOM JAESITEIIbHOCTH

Uroro no pazneny

35

Pasznea 3. Kucaopoacoaepsxkammue

OpraHn4eCKue COCIMHCHUS

3.1 Crnuptsl. eHon

11

https://myschool.edu.ru/

PackppIiBaTh CMBICI U3y4aeMBIX
MOHATHH (BBIACIATH UX
XapaKTepHbICIIPU3HAKH) U
MPUMEHSTH 3TH MOHATUSIIPU
OINMCaHUU COCTaBa U CTPOEHUS
BEIIECTB, A7 OOBSICHEHUS
OT/EIbHBIX (PAKTOB U SBICHUIA.
Hcnonp30BaTh XUMUYECKYIO



https://myschool.edu.ru/

CUMBOJIMKY U1 COCTABJICHUA
MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOMN )
(bopMyIT KUCIIOPOICOACPKAITUX
OpraHn4eCKuXx BCHICCTB.
YcranaBianBarth MPUHAIICIKHOCTD
KHCIIOPOJIOCOIEPIKAIIIX
OpraHn4YeCKuX BCHICCTB K
OTIpE/ICTICHHOMY KJIacCy IO COCTaBy
N CTPOCHUIO, HA3BIBATH UX

10 CUCTEMATHYECKON HOMEHKIIAType;
IMPUBOJUTH TPUBUAJIbHBIC HA3BAHUA
OTOCJIBHBIX Hpe}ICTaBI/ITeHeﬁ
KHCJIOPOJICOACPIKAIIIX
COCIMHEHUH. XapaKTepU30BaTh
COCTaB, CTPOEHUE, IPUMEHEHHE,
buznyeckue 1 XuMU4ecKue
CBOMCTBA, Ba)KHEHIIINE CIIOCOOBI
MOJIy4eHUS MpeACTaBUTENeH
pa3IMYHbIX KJIACCOB
KHUCIIOPOICOAEPIKAIIUX
CO€IMHEHU; BBISBIISTD
TeHETUYECKYIO CBSI3b

MEXI1y HUMH U MTOATBEPXK/IaTh

e€ Hau4Ke ypaBHEHUSIMU
COOTBETCTBYIOIIHUX

XUMHYECKUX PEakui ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX
dbopMyn BemIecTB.
[ToaTBepxkaaTh HA KOHKPETHBIX
pUMepax XapakTep




3aBUCHUMOCTHUPEAKIIMOHHON
CIIOCOOHOCTH
KHCIIOPOJICOACPKA
IIMXOPTraHUYECKUX

BELIECTB

0T (PYHKIMOHATIBHBIX TPYIIIT

B COCTaBE UX MOJIEKYII,
B3alMHOTOBJIMSIHUSL aTOMOB U
IpyII aTOMOB B MOJIEKYJIaX; a
TaKxke

OT 0COOCHHOCTH peaTu3aIiu
pa3IMYHbIX MEXaHU3MOB
MIPOTEKAHUSAPEAKIIMIA.

KapGouunbsubie
COCIIMHEHUS: aJIbJICTHIIBI U

3.2 keToHbI. KapOoHOBBIE 21 https://myschool.edu.ru/
kuciaoThl. CII0KHBIE
a¢upsl. Kupbl

3.3 Vrinesoast 9 https://myschool.edu.ru/

OnuceiBaTh COCTaB, XUMHYECCKOEC
CTPOEHHE U TPUMEHEHHE KUPOB
U YIJIEBOJIOB, XapaKTepU30BaTh
UX 3HAYCHUE IS
KHU3HEACATCILHOCTH
opranu3moB. Oco3HaBaTh
OIaCHOCTb BO3JICHCTBHSI Ha
YKHBbBIC OPraHU3MbI
OTIPEICICHHBIX
KHCIIOPOICOACPKALIHX
OpPraHMYECKUX BEIIECTB U
HOSICHATH Ha IPUMEpax CrocoObl
YMEHbBIICHUSU TPEIOTBPAIICHHSI
UX BPEIHOTO BO3/CHCTBHUS Ha
OopraHusM 4esioBeka.llcmnonp3oBaTh
00IIIeHayYHBIE METO/IBI
MO3HAHUIIPUA CAMOCTOSATEIIEHOM
TUTAHUPOBAHWH, IPOBEJCHUH U



https://myschool.edu.ru/
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OIINCaHUN XUMHNYCCKOI'O
HKCIIEPUMEHTA (J1abopaTOpHbIe
OIIBITHI U IMTPAKTUYCCKUC
pabotsl). CenoBarh rpaBuiiaM
0e30macHOpaboThI B
naboparopuu npu
HUCIOJIL30BAaHUU XUMHUYECKOU
MOoCyasl ¥ 000py/IOBaHUs, a
TaK)Ke MpaBUiIaM 0OpaIEHUs C
BEUICCTBAMHUB COOTBETCTBUMU C
HHCTPYKIOUAMMU BBIITIOJTHCHU A
71a00pPaTOPHBIX OMBITOBU
MPAKTHYECKUX paboT

T10 TIOJTYYEHUIO U U3YYCHHIO
OpraHMYeCcKHUX BEIECTB.
[IpencraBasTh pe3yabTaThl
IKCIIEPUMEHTA B hopMe

3alMCH YpaBHEHUH
COOTBETCTBYIOUIUX PEAKIINHN U
JIeJIaTh BBIBOJIbI HA NXOCHOBE.
[TpoBOIUTH BEIYUCTICHUS

JUISL OTIPEICIICHUS MOJICKYIISIPHOM
(bopMyIBl OPraHUYECKOTO BEIECTBA
M0 YPaBHEHUIO XUMHUUYECKOHN peakiuu
Y TI0 MacCOBBIM JIOJISIM aTOMOB
AIIEMEHTOB, BXOJSIIUX B €70 COCTAB,
a TaKKe Ha ONpeeNieHUE 10U
BBIXOJa MPOJIyKTa PEAKIIUH OT
TEOPETHUYECKH BO3ZMOKHOTO.
CamoCTOSTENbHO MJIAHUPOBATH U
OCYILECTBIISATH CBOIO




IIO3HABATEJIbHYIO IEATEIbHOCTD;
IIPUHUMATH AKTUBHOE Y4aCTHUE B
IpyNIoBON y4eOHOM 1eATeNbHOCTU

Hroro no pazneny

41

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus

4.1

AMUHBI. AMUHOKHCIIOTEL.
benxku

12

https://myschool.edu.ru/

PackppiBaTh CMBICIT H3y4aeMbIX
MOHATUHN (BBIACTATH UX
XapaKTEepHBICTIPU3HAKH) U
MIPUMEHATH 3TH MOHATUSITIPU
OTIMCAaHUU COCTaBa U CTPOCHUS
BEIIECTB, i1 OOBsICHEHUS
OT/ACIBbHBIX (PAKTOB U SBJICHUN.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJISl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHON )
dbopmys a30TCoaepKAITIX
OpraHUYECKUX BEIECTB.
Onpenenstb MPUHAICKHOCTD
a30TOCOepIKAIINUX BEIIECTB K
OTIpEeeIEHHOMY KJIACCy MO COCTaBY
U CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMAaTUYECKOM
HOMEHKJIAType;[IPUBOIUTH
TPUBHUAIbHBIC HA3BAHUS OTJEIIbHBIX
MpPEACTABUTENCH.
XapakTepu3oBaTh COCTAB,
CTPOCHUE,IPUMEHEHHUE,
buznyecKkue U XuMUYECKHe
CBOICTBA, BAXKHECHIIINE CIIOCOOBI



https://myschool.edu.ru/

MOTYYCHUS] TUITHYHBIX
MpeACTaBUTENCH a30TCOIep KaIINX
COEIMHEHU M.

OnuceIBaTh COCTAaB,
CTPYKTYPY,OCHOBHBIE

CBOMCTBA OEJIKOB;

MOSICHATH Ha MIpUMepax
3HA4YEeHHEOETTKOB ISt

OopraHu3Ma 4eJoBeKa.

[IpoBOAUTH BEIYUCIICHUS

JUTSL OTIPEICTICHUST MOJICKYIISIPHOM
(bopMyITBI OPraHMYECKOTO BEIIECTBA
IO MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOIAIINX B €r0
COCTaB, a TaK)Ke 10 YpaBHEHUSIM
XUMHYECKUXPEAKITUH.
Hcnonws3oBath
00IIIEHAYIHBIEMETOIBI

MO3HAHUS

IIPU CAMOCTOSITEIIbBHOM
IUTAHUPOBAHUH, TPOBEACHUU U
OTNHMCAaHUU XUMHYECKOTO
AKCIIepUMEHTa (J1abopaTOpHbIE
OTIBITHI U PAKTUYECKHE PabOTHI).
CaMOCTOSITENFHO MJIaHUPOBATh U
OCYIIIECTBIISITH CBOIO
MO03HABATENbHYIO I€ATEIbHOCTD;
MIPUHUMATh AKTUBHOE Y4acTHE B
rpynnoBoi yueOHOU AeqaTenbHOCTH

Hroro no pasaeny

12




Paspen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUSA

51 BricokoMonekynsipHbie
' COCIMHEHUS

https://myschool.edu.ru/

Bianets nzydaeMbIMu
XUMHUYCCKUMHIIOHITHSIMU:
PaCKpBIBATh CMBICI U3Y4aeMBIX
MOHSITHIA U IPUMEHSThH 3TH ITOHSATHUS
IIPY OTIMCAHUU COCTaBa U CTPOCHHUS
BBICOKOMOJICKYIISIPHBIX
OpPraHWYECKHUX BEUIECTB, IS
0OBSICHEHUS OT/ICTBHBIX (PAKTOBH
sBieHuil. Mcnonb30BaTh
XUMHAYECKYIO CUMBOJIUKY JJIS
COCTaBJICHUS CTPYKTYPHBIX (OPMYIT
BELIECTB(MOHOMEPOB U MOJMMEPOB)
Y YPAaBHEHMI peakinuii
MOJIMMEPHU3ALUIH
noyimKkoHAeHcauuu. OnuckBaTh
COCTaB, CTPOEHUE, OCHOBHbIE
CBOMCTBA U MPUMEHEHHUEKAYIyKOB,
HauboJee pacpoCTPaHEHHBIX
BU/JIOB IJIACTMACCH BOJIOKOH.
Hcnonb30Bath OOIIEHAYUHBIE
METO/Ibl TIO3HAHMUSI MIPH
CaMOCTOSITEIbHOM TJIAaHUPOBAHUH,
MPOBEICHIH HOTICAHUN
XUMHYECKOTO JKCIIEpUMEHTA
(JtabopaTopHBIC OIBITHI U
MpaKTUYECKHE padoThI)

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://myschool.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

KonTpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBartejibHbIE

pecypchbl

OcHOBHBIE BHBI
JeATEILHOCTH
o0yuarouuxcst

Pazgen

1. TeopeTnyeckue OCHOBbLI XMMHUH

11

Crpoenue atoma. [lepuoauyeckuii 3aKkoH
u [lepuoanueckas cucteMa XMMHYECKUX
anemenToB JI. 1. Menaeneera

https://myschool.edu.ru

/

PackpsiBath cMbICT
M3y4aeMbIX
MMOHSTHMN
(BBLIENATH UX
XapaKTEepHbIE
MIPU3HAKHU) U
MIPUMEHSTh 3TH
MOHATHUSATIPU
OIHUCAHUU COCTaBa
U CTPOCHHUS
BEIIECTB, s
0OBsSICHEHUS
OT/ACIBbHBIX (PAKTOB
U SIBJICHUM.
PackpsiBath
CMBICIT
MEePUOANYECKOTO
3akoHa J[. W.
MenneneeBa u
JIEMOHCTPUPOBATH
€ro
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CUCTEMaTH3UPYIO
aiylo,
O0OBSICHUTEIID
HYIO
MPOTHOCTHYEC
CKYIO
GyHKIMH.
Xapakrepuso
BaTh
JJIEKTPOHHOE
CTpOCHHUE
aTOMOB (B
OCHOBHOM
BO30YXIEHHOM
COCTOSIHUH) U
HMOHOB
XUMHYECKUX
aneMeHToB 1 — 4
MEePUOJIOB U UX
BaJICHTHbIE
BO3MOYHOCTH,
UCIOJIB3YS
MOHSATHSIS-, P-,
d-nieKTpOHHBIE
opburanmu,
SHEPreTHYECKU
€ YPOBHH.
OOBsACHATH
3aKOHOMEPHO
CTH

W3MEHEHHUS
CBOMCTB




XUMHYCCKHUX
3JIEMEHTOB U

150.4

COCIUHCHUH

0 MepruoJaM 1
rpyImam
[Tepuoanueckoi
cucrembi/l. W.
MenpeneeBa

1.2

Crtpoenue BemiectBa. MHOTOOOpasue
BEIIECTB

11

https://myschool.edu.ru

/

PackpsiBath cMbICTT

M3y4aeMbIX
TIOHATH
i
(BBLOET
ATh UX
XapakT
epHbIE
pu3Ha
KH) U
npume
HSATH
3TH
MOHSTH
ATPU
OTHCaH
uu
COCTaB
au
CTpOEH
ust
BEIIECT



https://myschool.edu.ru/
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B, IS
00BsICH
CHUS
OT/CIIb
HBIX
dakToB
u
SIBJICHH
.
Ormpen
eNATh
BH/IBI
XUMHY
eCKOM
CBSI3HU
(xoBan
SHTHOM

MeTall
MYECKO
i,
BOJIOPO
JTHOTA)
B
COEIMH
SHUX,
THII
KpHUCTa
JIIAYEC




KOM

pemeér

K1

KOHKpE

THOTO

BEIIECT

Ba.

OOBACHITD
MEXaHU3M
o0pazoBaHus
KOBaJICHTHOM
CBS3U
(oOMeHHBIN 1
JIOHOPHO-
AKIIETITOPHBIH ).
Onpenenars
BaJICHTHOCTD U
CTENEHb
OKUCJICHUS
XUMHYECKUX
9JIEMEHTOB B
COEMHEHHUAX
Pa3IMYHOTO
cocTasa.
OOBICHITE
3aBHCHMOCTD
CBOMCTB BEIIECTB
OT BHJA
XUMHYECKOM
CBSI3UH THIIA
KPUCTAIITNYECKOU




pPELIETKY.
[IpoBoauTh
BBIYHCIICHUS

C HCIOJIb30BaHUEM
MOHATHUS
«MaccoBas I0JIst

BCIIIECTBAB
pacTBope»

1.3

XuMudeckue pC€aKknuun

19

https://myschool.edu.ru

/

PackpsiBath cMbICIT
M3y4aeMbIX
MOHATHH (BBIAEIATH
UX XapaKTepHbIe
MPU3HAKN) U
MPUMEHSITh 3TH
HNOHATHSIPU
OIIMCAaHHUH COCTaBa
U CTPOCHUS
BEIIECTB, AJIA
00bsCHEHUS
OTJIEJIbHBIX (PAKTOB
U SIBJICHUU.
Knaccugunuposatsb
XUMHYECKUE
peaxkuuu 1o
pa3IMYHbIM
pU3HaKaM(4uciy U
COCTaBYy
pearupyommx
BEIIECTB,
TEIJIOBOMY
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P dexTy peakuumu,
M3MEHEHUIO
CTENEeHEN
OKHCIICHUS
AJIEMEHTOB,
00paTuMocTu,
Y4acTHUIO
Karanu3aTopa u
T.IL.);
CaMOCTOSTEILHO
BBIOMpATh
OCHOBAHUSA U
KPUTEPUHN IS
KJaccupukanuu
XUMHYECKUX
peaKkuu.
OOBsACHATH
3aKOHOMEPHOC
TH MIPOTEKAHUSA
XUMHYECKUX
peaKIuiic
YYETOM UX
SHEPreTHYECKU
X
XapaKTEePUCTUK,
Xapakrep
M3MEHEHUS
CKOpOCTH
XUMHUYECKON
peaxuu

B




3aBUCHMO
CTH OT
Pa3IUYHBI

X

¢baxTopoB

, & TAK)KE
XapaxkTep
CMEIIeHUS
XUMHYECKOTO
PaBHOBECHSIIO
BIIMSTHAEM
BHEITHUX
BO3JICUCTBUHU
(mpuHIT

Jle latemnse).
PackpriBath
CYIIIHOCTb:
OKHCITUTEIBHO-
BOCCTaHOBHUTEIIb
HBIX peakuuii
MOCPEICTBOM
COCTaBJICHUS
AIIEKTPOHHOTO
OallaHca 3THX
peaKIuii;
peakiuii
HOHHOT'0 0OMEHa
nyTeM
COCTAaBJICHUS UX
MOJIHBIX U
COKpAILIEHHBIX
HMOHHBIX




YpaBHEHUU;
peakuuii
TUIPOJIN3a,
peakuuii
KOMIUIEKCOOOpa3oB
aHUs

(Ha mpumepe
TUAPOKCOKOMILIT
€KCOBIIMHKA U
QJIFOMHUHHS).
[IpoBoauTH M
OTIHCHIBATh
XUMHUYCCKUMN
IKCIIEPUMEHT:
ompe/esieHne
CpeJibl BOJHBIX
pacTBOpoB
BEIIECTB;
MIpOBEJICHHE
peaKkuii HOHHOTO
oOMeHa; u3yueHue
BIUSIHUS
pa3IMYHbIX
(dhakTopoB

Ha CKOPOCTh
peakuii u
MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS.
CnenoBath
paBUJIaM
MOJIb30BAHHUS




XUMHAYECKOU
IIOCYJI01 U
1ab0paTopHBIM
000pyI0BaHHEM

[Ipencra
BIIATH
pe3yabT
aThI
XUMUYE
CKOT'O
JKCIIepH
MEHTaB
dbopme
3amucu
YpaBHEH
uii
COOTBET
CTBYHOII
170:¢
peakuii

U JIeN1aTh
BBIBO/IbI Ha
UX OCHOBE.
[IpoBoauTth
BBIYUCIIEHUC
HCII0JIb30BA
HUEM
MTOHATHUS
«maccoBas
oA
BeIlleCTBa




B PacTBOpe», a
TaKxKe 110
YPaBHEHUSM
XUMHUYECKUX
peaxiuii, B TOM
quCIIe
TEPMOXUMUYECKHE
pacdEThl

Hroro no pazneny
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Paznea 2. Heoprannyeckasi XuMus

2.1 Hemeraiuiet

31
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PackpeiBath
CMBICIT U3y4aeMBIX
MMOHATHH
(BBIAETATH UX
XapaKTEpHbBIC
MIPU3HAKHU) U
MIPUMEHSATH ITH
MTOHSATHSIIPU
OIMCAaHUHU COCTaBa
U CTPOCHHS
BEIIECTB, I
00BICHEHHUS
OT/ACIBbHBIX (PAKTOB
W SIBJICHUH.
OOBICHITE
obmue
3aKOHOMEPHOCTH
B U3MEHEHUHU
CBOMCTB
HEMETAJUIOB HUX
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COCIUHEHHUHN C
Y4E€TOM CTPOECHUS
HX aTOMOB H
ITOJIOKCHUSB
[Tepuonueckoi
CHCTEME
XUMUYECKHUX
anemenTtoB /l. M.
Menpeneena.
XapakTepru3oBaTh
(omuchIBaTh)
o0mue
XUMUYECKHE
CBOMCTBaA
HEMETAJIOB, UX
Ba)KHEHIITNX
COCITUHCHUH,
MOJITBEPKIast 3TO
OIyCcaHne
MpuMepamMu
ypaBHEHUH
COOTBETCTBYIOIIH
X XUMUYECKHX
peaKIuu.
CocraBiiaTh
ypaBHEHUS
OKHCIUTEIBHO-
BOCCTAaHOBUTEIILH
BIX PEAKLUN U
peakuuii HOHHOTO
oOMeHau
pacKpbIBaTh UX




CYILIHOCTb
C IMMOMOIIILIO
AIEKTPOHHOTO
OanaHca

A MOHHBIX
ypaBHEHU

H.

Xapakrep
H30BaTh
BJIMSHHUE
HEMETaJII

OB U UX
COeIMHEH

15071

Ha KUBBIC
OpraHu3MBbl;
OINCHIBATh
MIPUMEHEHHUE B
Pa3IMYHBIX
o001acTIx
MPaKTUYECKOU
JIeSITETLHOCTH
yeJIoBeKa.
[ToaTBepxn
aTh
CyILIECTBOBA
HHE
TEHETUYECKO
H CBSI3HU
MEXKITY
HEOpraHuye
CKHUMH




BEIIIECTBaMU
C IOMOIIILIO
ypaBHEHUH
COOTBETCTBY
FOIITIX
XUMHUYECKUX
peaKkuum.
IIpoBoauTh
peakuuu,
MOJITBEPKIAL0
mue
KauyeCTBEHHBII
CcoCTaB
BCIIIECTB;
pacro3HaBaTh
OIILITHBIM
MMyTEM
AHHOHBI,
MPUCYTCTBYIO
IIMe B BOJHBIX
pacTBopax.
HaOimronars u
OIMCHIBATh
JIEMOHCTpPAIMOH
HBIN
AKCIEPUMEHT;
CaMOCTOSITEIIbH
0 TUTAHUPOBATb,
MIPOBOJIUTH U
OINMCHIBATH
XUMHYECKUH
AKCHEPUMEHT




(;mabopaTtopHbIe
OTIBITHI U
MPaKTUIECKUE
paboThl);
MPECTABIIATh
pe3yIbTaThl
XHUMHAYECKOTO
IKCTIEPIMEHTA
PackpsiBath cMbICIT
M3y4aeMbIX
TOHSTUI
(BBLIENATH UX
XapaKTepHbIC
MIPU3HAKN) U
MPUMEHSITh 3TH
MOHITUSITIPU
OTNMCAHUU COCTaBa
U CTPOCHUS
HEOPraHUYEeCKux
BEIIECTB,

IUISL OOBICHEHUS
OT/EbHBIX (PAaKTOB
PackpriBaTh cMBICIH
M3y4aeMbIX
MOHATUI
(BBIACTATH UX
XapaKTepHbIe
NPU3HAKK) U
IPUMEHSATh 3TH
HOHATHUATNPU
ONMCaHUH COCTaBa




U CTPOCHHUS
HEOPraHUYeCKUX
BEILIECTB.

2.2

MeTtanibsl

23
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PackpeiBath cMbICIT
M3y4aeMbIX
MMOHATHH
(BBIIENATH UX
XapaKTepHbIC
MPU3HAKN) U
MIPUMEHSATH ITH
TOHATHSIIPH
OIMCAHMH COCTaBa
U CTPOCHHUS
HEOPraHUYeCKHUX
BEIIECTB,

VIS OOBSICHEHUS
OT/CIBbHBIX (PAKTOB
U SIBJICHUH.
OOBsICcHATE 0011HE
3aKOHOMEPHOCTH B
H3MEHEHUHN
CBOMWCTB
9JIEMEHTOB —
METAJIJI0B U UX
COEOUHEHHUHN C
Y4ETOMCTPOEHUS
WX aTOMOB U
MOJIOKCHUS

B

Ilepuno
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Ju4ec
KOM

CHUCTE

Me

XUMHAY

€CKUX

areme

HTOB

. . Menneneena.
XapakTepusoB
aTh
(omuchIBaTh)
obmue
XUMUYECKHE
CBOWCTBA
METaJJIOB, UX
BAKHEUIINX
COCITUHCHUH,
MOATBEpKast
3TO OMHUCAHUE
npuMepaMu
ypaBHEHUH
COOTBETCTBYIO
IUX
XUMHYECKUX
peaKIuii;
IpUMEHEHHE
METaJUIOB B
pa3IMYHbIX
obmacTsx
MIPaKTUYECKOU
JIeSITETbHOCTH




YyeJIoBeKa, a
TaKxKe
HCIIOJIb30BaHUE
HX JUIS
CO3IaHus
COBPEMEHHBIX
MAaTepHaIOB U
TEXHOJIOTUH.
OnuceIiBaTh
CIIOCOOBI
3aIIUTHI
METAaJJIOB OT
KOpPpO3HH.
PackpeiBath
CYIIIHOCTh
OKHCIUTEIBHO-
BOCCTAaHOBHTEIIh
HBIX peakuuii
MOCPEICTBOM
COCTaBJICHUS
3JIEKTPOHHOTO
OanaHca 3THUX
peaKkui.
[IpoBoauTth
peakuu,
MOITBEPIKIAOIIINE
XapaKTepHbIC
CBOMCTBA
M3y4aeMbIX
BEILIECTB,
pacno3HaBaTh
OIIBITHBIM ITyTEM




HMOHBIMETAJLJIOB,
MPUCYTCTBYIOIINE
B BOJTHBIX
pacTBopax.
IIpoBOoauTh M
OTIMCHIBAThH
XUMHUYECKUMN
AKCIIEPUMEHT
(;taboparopHbIe
OTIBITHI U
MPaKTUYECKHE
paboThl);
MIPEACTABISITh
pe3yNbTaTHI
XUMHUYECKOTO
AKCIEPUMEHTAB
dbopme 3anucu
ypaBHEHUH
COOTBETCTBYIOIIHNX
peaKkuui u aeaaTh
BBIBOJIBI HAa UX
OCHOBE.
CnenoBsath
paBUJIaM
M0JIb30BAHUS
XUMHUYECKOH
oCy101 u
1a00paTOPHBIM
060opynoBaHEM
JIpoBoaute
BBIYHCIICHUS




1o
ypaBHEH
UM

XUMHYEC

KHX
peaKkuum.
Camocrosren
BHO
TUTAHAPOBATH
"
OCYIIECTBIIST
b CBOIO
MMO3HABaTEIb
HYIO
JESITEIbHOCT
b;[IPUHUMATD
aKTUBHOE
ydacTue B
TPYIIOBOM
yaeOHOMI
JIESITeIbHOCU

Hroro no pazneny
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Pa3pen 3. Xumus u ;Ku3Hb

3.1

Metoanl 1I03HaHUS B XUMHUHA. XUMUS U
JKU3Hb

https://myschool.edu.ru

/

PackpriBaTh poiib

XHMMHH B
PCLICHUN

SHEPreTUUCCKUX,

CBIPBEBBIX U
HKOJIOTUYECKU
X pobsiem
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YeJIOBCUCCTBA,
OIIMCEHIBATH
OCHOBHBIE
HaIPaBJICHUS
pa3BHTHS
XAMHYECKOM
HAyKH U
TEXHOJIOTHH.
IIpumenaTH
paBwIIa
0e301macHoOTO
oOpareHus ¢
BEIIECTBAMH,
HCIIOJIb3YEeMBI
MH B
IIOBCEIHEBHOU
JKH3HU; a
TaKKe

npaBuiia
0e301acHOTO
MOBEJICHHUS B
LENIAX
cOepeKeHUs
3I0POBBS U
OKpY’Karoleu
MIPUPOTHOM CPEJIbI;
IMOHUMATh
OITACHOCTh
BO3JICHCTBHUS Ha
JKUBBIE OpPTraHU3MBI
OTIPEICIIEHHBIX




BEILIECTB, CMBICI
nokazarens [1/IK,
MOSICHATD HA
npuMepax
CIocoObI
YMEHBIIICHUS U
MPEAOTBPAILICHUS
WX BPEIHOTO
BO3JICHCTBHS.
AHanu3upoBaTh U
KPUTHYECKH
OIIEHUBATH
uH(pOopMaLHIo,
CBSI3aHHYIOC
XUMUYECKUMH
IIpoLIECCaMU U UX
BIIMSIHUEM Ha
COCTOSIHUE
OKpYy>Karoleu
Cpenpbl.
Ucnonb3oBarh
MOJTy4YEHHbBIE
3HaHUS U
MIPEACTABIICHUS O
chepax
JIeSATEIbHOCTH,
CBSI3aHHBIX C
HayKONHU
COBpPEMEHHBIMHU
TEXHOJIOTUSIMU,
KaK

OCHOBY




TS
OpHeHTa
LINUB

BBIOOpE
cBOCH
Oymy1ie

5

npodecc
HOHAJILH

o

JIesTelb
HOCTH.
Hcnonn3oBath
CHCTEMHEIE
XAMHUYECKHE
3HAHUA I
00BSICHEHUIH
MIPOTHO3HMPOB
aHMs
SIBJICHHI,
HMEOIINX
€CTECTBEHHO
Hay4HYIO
npupony,
MIPOTHO3HPOB
aTh,
aHAITM3UPOBa
Tb U
OLICHHBATH

C IO3UIUH
AKOJIOTUYECKOH
0€30IMacHOCTH




IMOCJICACTBUS
OBITOBOMH
MIPOU3BOICTBEHHO
U AeATSIbHOCTH
YyeJIoBeKa,
CBSI3aHHOM

¢ iepepaboTKOU
BCIIECTB;
HCIOJIL30BaTh
MOJTyYCHHBIC
3HAHUA TSI
TIPUHSITHS
TPaMOTHBIX
peleHuit
mpobiem B
CUTYaIUsX,
CBSI3aHHBIXC
XUMHECH.
[Ipuanmath
y4acTHE B
00CYXICHUHN
npooiemM
XUMHWYECKOH 1
9KOJIOTHYECKOH
HaIlpaBJICHHOCTH,
BBLICKa3bIBATh
COOCTBEHHYIO
MMO3UITHUIOIIO
npolieme u
npearaTh
BO3MOJKHBIE TYTH
€€ peleHus.




Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmace/ Epemun B.B., Kyzemenko H.E., Tepenun B.1., [Ipo3nos A.A., Jlyaun B.B.;
non penakuueit Jlyauna B.B., OOmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «[PODAY;
Axunonepnoe obmectBo «M3narenscTBo «IIpocserienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. bopoBckux T.A. «Temarnueckue TeCThl 10 OPraHUYEKON XUMHUH . YTIIEBOIOPOAb), DK3aMEH,
2. boposckux T.A. «Temarnueckue TecTol o opranndexoit xumun. .Kucnopoaconepxariue
OpraHWYECKHe COeTMHEHUS », Jk3ameH, 2019.

3. Epémun, B.B. COOpHUK 3a/1a4 ¥ YIIPAXKHEHUIT 10 XUMUH: MKOIbHBIN Kypc \ B.B. Epemun. —
M.: OO0 «M3narensckuii nom «Onuke 21 Bex»; OO0 «M3narensctBo «Mup u 00pa3oBaHUEY,
4./Koporenko, A.C. Xumus. Tunakruueckue marepuanbl. 10-11 kmacesr \ A.C. Koporenko,
P.I". UBanoga, /1.1O. loopoTun. — M.: BJIAJZIOC, 2013.

5. Ky3smenko, H.E. , Epemun B.B. «2400 3ama4 1151 IIKOJIBHUKOB M TIOCTYHAIONTUX B BY3bI»,
Hpoda, 2020.

6. Casun, I'.A. OnmumnuaaHbie 3a1aHus Mo opranudeckoit xumun. 10-11 kmaccer. \ I A. CaBuH.
— Bonrorpan: Yautens, 2020.

7 CaBuH, . A. Onumnuaasbie 3a1aHus 0 Heopranndeckoit xumun. 9-10 kmaccer. \ I'.A. CaBuH.
— Bonrorpan: Yuurens, 2020.

8..Ky3bmenko, H.E. Tectol mo xumun. 8-11 kimaccel: yuednoe mocodue \ H.E. Kyssmenko, B.B.
9. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocoome — 6a30BbIid YpOBEHB» - M.:
Hpoda 2022 rog.

10. O.C.I'abpuensu, N.I'.OctpoymoB, «O011as XumMus B TECTaX, 3aa4ax, ynpaxHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

11. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakopa «Xumus 11 kinacc: KoHtposibHbIC 1
MMPOBEPOUHBIE pabOTHI K yueOHHKY». — M.: JIpoda, 2021 T.

12. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHUTA U1
yuutens». Yacts 1 — M.: lpoda, 2019 roa.

13. O.C.I'abpuensn, I'.I'.JIpicoa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHUTA U1
yuutens». Yacts 2 — M.: lpoda, 2022 roa.

14.. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoymoBa «3agaun Mo XUMUU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ro.

15. B.I'. lenucoBa «Xumus 11 knace noypounslie miansl no yueouuky O.C.I"abpuensna,
I".I".JIeicoBoii» - Boarorpaay Yuurens 2018ro.

16.. M.A.Ps6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kimacc», - M.: Dk3ameH,
2019r.

17. O.C.I'abpuensH, N.I'.OcTpoymMOB «XUMHUECKUH 3KCTIEpUMEHT B mikoJe 11 kmacey; - M.:
Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubaunoreka I{OK https://m.edsoo.ru

bubanorexa L{TOK https://myschool.edu.ru/
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http://www.chemnet.ru I'azera «Xumus» U CauT is yauTens «51 uay Ha ypoK XUMHK»
http://him.1september.ru

Enunas xomnexkuus LIOP: [IpenMeTHas KOJIEKITUS « X UMUS»
http://school-collection.edu.ru/collection/chemistry

EcrecTBeHHO-Hay4dHbIE SKCIIEpUMEHTHI: XuMus. Kosneknus Poccuiickoro
0011e00pa30BaTENBHOTO MOpTala

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anuk0depoBoii

http://www alhimik.ru Beepoccuiickast omumuaza NkoJIbHHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMHSL: SJIEKTPOHHBIN YUCOHUK [T CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yIeOHHUK

http://www hemi.nsu.ru OTKpbITBIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraninonHas oJMMITHAIA TI0 XUMHUH: TEJIEKOMMYHUKAITHOHHBIN
00pa30BaTeNIbHBIN MPOEKT

OCOBEHHOCTHU CUCTEMBI OINEHKHU 110 ITPEIMETY

1. /i1 yCTHBIX OTBETOB OIpelessIIOTCS CJIeyouue KpUTepu OLEeHOK:

OT1merka «5»:

* OTBET MOJHBIA U IPaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH;

- Marepual M3JI0KEH B OINPEACICHHOW JOIMYECKOM IOCIENOBATEIBbHOCTH, JINTEPATyPHBIM
S3BIKOM;

* OTBET CaMOCTOATENbHBIA. CHcTeMaTH4eCKast IEMOHCTpaLMsl IPABUIbHBIX OTBETOB.

OTmerka «4»:

* OTBET IMOJHBIN ¥ TPaBWIbHBIM HA CHOBAHUHM U3YYEHHBIX TEOPHIL;

* MaTepuaj U3JI0KEH B OINPEIEICHHON JIOTUYECKOH MOCIe0BaTeIbHOCTH, IPU 3TOM JOIMYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OLTUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEJIS.

OtTMmeTka «3»:
* OTBET IOJIHBIA, HO TPH STOM JIONYIIEHA CYIIECTBCHHAs OMIMOKAa WM OTBET HEIOJIHBIN,
HECBS3HBIN.

OtmeTKa «2».

* mpu OTBETe OOHAPY)KEHO HEMOHMMAHHE YYallUMCS OCHOBHOTO COJEp)KaHUS Y4eOHOro
MaTtepuasna Wid JAOMYyIIEeHbl CYIIECTBEHHbIC OMNUOKU, KOTOPbIE yJalIUNWCsS HE MOXKET HCIPABUTh
MIPY HABOSIIKUX BOMPOCAX YUUTENS MIIM YACTUYHO UCIPABIIAECT HE3HAUUTEIbHbIC.

* @IpuU OTBETE OOHAPY)KEHO HEMOHMMAHHME YYalUMCS OCHOBHOTO COJIEp)KaHUs Y4eOHOro
Marepuana,

* OTCYTCTBHUE OTBETA.

2. OneHkKa 3KCnepuMEeHTAJIBLHBIX YMEHHI
OreHka cTaBUTCA HAa OCHOBAaHUM HAOJIOACHUS 32 YUalIUMKCS U MMCbMEHHOTO OTYeTa 3a padoTy.

OTMeTKka «5»:
* paboTa BBIMOTHEHA TIOJHOCTHIO U MIPABWIIBHO, C/ICTAHbBI IPABUIBHBIC HAOIIOICHUS U BHIBOIBL;
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* SKCIIEPUMEHT OCYLIECTBJICH I10 IUIAHY C YYETOM TEXHUKH O€30MacHOCTH M IpaBuil paboThI C
BEIIECTBaMHU U 000pPYIOBaHUEM;

* IIPOSIBJICHBI OPraHU3ALMOHHO - TPYJOBBIE YMEHUS, MTOAJIEPKUBAIOTCS YUCTOTA pabOUero Mecra
U NOPSAJOK (HA CTOJIE, 5KOHOMHO UCHOJIb3YIOTCS PEAKTUBBI);

* CUCTEMAaTHYECKOE MPABUILHOE BBHIIIOJHEHUE JIA00OPATOPHBIX PadoT.

Otmerka «4»:

* paboTa BEITIOJTHEHA MPABUIIBHO, CJICTIAHBI MPABIILHBIC HAOIIOJCHUS U BBIBOJBI, HO TIPHU 3TOM
9KCIIEPUMEHT TPOBEJICH HE TMOJIHOCTHIO WM JOIYIEHbl HECYIIECTBEHHBIE OIIMOKU B padoTe ¢
BEILIECTBAMU M 000PY/IOBAHUEM.

OrMmerka «3»:
* pa0oTa BBINOJHEHA MPAaBUJIBLHO HE MEHEE YeM HaIOJIOBUHY WJIM JONYIIEHa CYHIECTBEHHAas
olnOKa B XOJI€ SKCIIEPUMEHTA B 00BICHEHUH, B 0POPMIICHUH pabOThl, B COOJIIOIEHUHU TIPABUII

TEXHUKHU 0€301MacCHOCTH Ha paboTe ¢ BEUIeCTBAMU M 000PYI0BAHUEM, KOTOPAsi UCIIPABIISETCS 110
TpeOOBAaHUIO YUUTEIS.

OTmerka «2»:

* JOTMyIIEHBI JBe (M O0Jiee) CyImeCTBEHHBIE OMMOKA B XOJE: dKCIEPUMEHTa, B OOBSCHEHUH, B
obopmiieHnn pPabOTh, B COOJMIOJECHUM TIPAaBWJI TEXHWKHA OE30TMacHOCTH TIpH paboTe ¢
BEIIECTBAMU W O0OpYyJIOBaHWEM, KOTOPBIC YYAIIUNACA YACTUIHO MOXKET WCIPABUTH I10
TpeOOBaHHUIO YUUTEIS;

* paboTa BBINOJIHEHA YACTUYHO, Y YYAIIETrocs TI0XO0 Pa3BUTHI AKCIIEPUMEHTAIbHbIE YMEHUSI.

* JOMyIIEHBbl 0oJiee TpeX CYIIECTBEHHbIE OIIMOKM B XOJ€: SKCIIEPUMEHTAa, B OOBSICHEHUHU, B
obopmiieHHUH pPabOTh, B COOJMIOJCHUW TIPaBWJI TEXHWKH OE30MacHOCTH TP paboTe ¢
BEIIECTBAMU U 000PYA0BAHUEM, KOTOPhIE yJallIUNUCS HE MOYKET UCIIPaBUTH Jaxe M0 TpeOOBaHUIO
YUUTES;

* paboTa He BBIMOJIHEHA, Y YJalllerocs OTCYTCTBYET SKCIIEPUMEHTAIbHbIE YMEHUS.

3. OueHka ymMeHuii pelmiaTh pacuyeTHbIe 3a1a4M

OtMmeTKa «5»:

* B JIOTMYECKOM pACCYXJCHHHM W PEIICHUU HET OIMOOK, 3ajada pelicHa paldOHAIbHBIM
CII0CO00OM;

* CHCTEMATHYECKOE IIPABHIILHOE PEIIEHNE PACYCTHBIX 3a/1a4;

OTMeTKka «4»:
* B JIOTMYECKOM DPACCYKICHUH U PEUICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3a7aya pelieHa
HEepalMOHAIBHBIM CIOCO00M, UITH JIOMYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OIINOOK.

OTMmeTka «3»:
* B JIOTHUYECKOM paCCYXJEHHUU HET CYIIECTBEHHBIX OINMOOK, HO JOMYyIIeHa CYIIeCTBEHHAs
omrOKa B MaTeMaTHYECKUX pacueTax.

OTMeTKa «2»:

* UMEETCs CYIIECTBEHHBIC OMIMOKH B JIOTUYECKOM PACCYXKICHUHM U B PEUICHUH. [] OTCYTCTBHE
OTBETA Ha 3aJaHUE.

* 33/1a4a HE peIleHa.

* OTCYTCTBHE OTBETA Ha 3aJ]aHHE.



4. OeHKa MUCbMEHHBIX KOHTPOJIbHBIX PadoT

OrMmerka «5»:
* OTBET IIOJIHBIA U ITPAaBUJIbHBIN,
* CUCTEMaTHYECKOE NMPABUIILHOE PEIICHUE KOHTPOJIBHBIX padoT.

OTMeTKka «4»:
* OTBET HETOJIHBIN UK JAOMYILEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIIHMOOK.

OTMmeTka «3»:
* paboTa BBITIOJIHEHA HE MCHEE YeM HAIOJIOBUHY, JOIYyIIeHA OJIHA CYIIECTBEHHAS OIMNOKA U TIPH
9TOM JIBE-TPU HECYIIIECTBEHHBIE.

OT1meTka «2»:

* paboTa BBIOJIHEHA MEHBIIE YeM HAIOJIOBHHY WJIH COJICPKUT HECKOJBKO CYIIECTBEHHBIX
OIHOOK.

* paboTa HE BBINIOJTHEHA.

* paboTa BBIITOJTHEHA MEHBIIIC YeM Ha TPETh WU COJCPIKUT HECKOJIBKO CYIIECTBEHHBIX ONHUOOK.

* paboTa HE BBITIOTHEHA.

[Ipy oOIEHKE BBIMOJIHCHHUS ITHCHBMEHHON KOHTPOJIBHOW pPabOTHl HEOOXOIUMO YYHUTHIBATH
TpeboBaHus eAMHOTO Opdorpaduueckoro pexruma.

5. OneHKa TeCTOBbIX padoT

[Tpu olleHNBaHUH TECTOB MCIIOJIB3YETCS CIIEAYIONIAs IIKaJIa

30

«5» - 90 — 100 %:;

«4» - 70— 89 %;

«3» - 50 — 69 %;

«2» - meree 50 %.
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