Mynuyunansnoe agmonomuoe oougeodpazosamensvroe yupeixcoenue 2opooa Kanununzpaoa cumnazua Ne 22

Munucmepcmeo oopazoeanua Karununepaockoii oonacmu
Komumem no oopazoeanuto admunucmpayuu 20poockozo okpyza «I'opoo Kanununzpao
MyHnuyunanvnoe agmonomnoe 00w e0dpazosamenvroe yupeircoenue 20pooa
Kanununepaoa cumnazun Ne 22

[IpuHsTa HaA 3ace/laHuU YTBEPX/IAIO
Meaarornyeckoro coBeTa I_[I/IPGKTQW\ wmHasun No22
oT «29» mas 2024 . I~ Y T.A. I'nei6una
ITpoToxon Ne 6 0 2-\29» mas 2024 roja

PABOYAS ITPOI'PAMMA
(1D 496998)
y4eOHOro npeamera « XuMus»
niis 10-11 kiraccoB cpeaHero oduero o00pa3oBaHus

YPOBEHb NPOPHIbHBIH
Ha 2024 -2025 yueOHblii rojg

CocTaBuUTENb: YUUTEIb XUMUU
[Tymiknna Anéna BaagumupoBHa

Kamuaunrpan 2024



Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

COIEPXAHUE

Ne HanmenoBanwue pasniena CTtpaHuIIbI
1. TlosicHUTEIBbHAS 3alHMCKa 3

2. Ilmanupyembie pe3ynbTaThl 8

3. Copepxanue yueOHOTO IpeIMeTa 19

4. TemaTuueckoe IMIAHUPOBAHUE 30

5. IloypouyHoe mjaHUpPOBaHUE 33

6. YueOHO-MeTOOMYECKOE OOECIIEUCHNE 53




Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

1. MMosicHUTeJIbHAS 3aIUCKA

PabGouass mporpaMma mo XMMHUM Ha YPOBHE CPEIHETO OOIIEro 0oOpa3oBaHUS
pazpabotana Ha ocHOBe DeaepanbHOTO 3akoHa OT 29.12.2012 No 273-03 «0O6
oOpazoBannu B Poccuiickoit ®denepanun», TpeOoBaHH K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBLHON MPOTpaMMBI cpemHero obmero oopazoBanus(DOIl
COO), mnpexacraBneHHsix B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus ydeOHOro IMpeaMera
«Xumus» B oOpaszoBaTenbHbIX  opranuzanusx  Poccuiickoit ~ denepanmuu,
peaIu3ylonMx OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHHI
«Crtpareruun pa3Butusi Bocniutanusg B Poccuiickoit denepanuu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE YTIIyOJIEHHOTO U3yUEHHUS 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOro ooOpas3oBanus ydamuxcs 10-11 xmaccoB. W3yuenue
npeaMera, peanusyemMoe B YCIoBUSX AUGPDEPEHIIMPOBAHHOTO, MPOGUIBHOTO
oOy4eHus, MPU3BAHO OO0ECMEeUUTh OO0IIe00pa30BaATEIbHYI0 U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIIKOJbI, HEOOXOAMMYIO MJIA aJanTallid MX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKM3HU B COIMYME, a TaKXKe JJI MPOJOJKEHUS 00yUEHHUS B
OpraHu3alusaXx MNpodecCUOHAIBLHOTO 00pa30BaHMs, B KOTOPBIX XHUMHUS SIBISETCA
OJTHOU U3 TPUOPUTETHBIX JUCIUILINH.

B nporpaMmMe 0o XuUMHM Ha3Hau€eHUE IMpeaMera «XHUMHUS» IOJIy4yaeT
NMoAPOOHYI0 UHTEPIIPETAIINIO B COOTBETCTBUU C OCHOBOIIOJIATAIONIMMU MTOJIOKEHUSIMU
dI'OC COO o B3auMOOOYCIIOBICHHOCTH LIE€NieH, COAep)KaHUs, PEe3yJIbTaTOB
oOydeHus U TpeOOBaHMM K YPOBHIO TOJIFOTOBKH BBIMTYCKHUKOB. CBHUAETEIHCTBOM
TOMY SIBJISIFOTCS CJICAYIOIINUE BBITIOHIEMbIC IPOTPAMMOi IO XUMUU (QYHKIIUU:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaau3anus KOTOpoil  obecrneunBaet
MOJyYeHHE TPEACTaBICHUSI O IEAX, COJACPKaHUHM, OOIIeH CcTpaTeruu
oOy4eHHsi, BOCIUTAHUSI U Pa3BUTUA OOYYAIOIIUXCA CPEICTBAMHU TMpEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOIO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTopas MpeayCMaTpUBAET OIpejecHue:
MPUHIUAIIOB CTPYKTYPUPOBAHUS U MOCIIEIOBATEIIBHOCTH U3YYeHUSI y4eOHOTro
MaTepuaia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepHUCTHK;
MoAX0J0B K ()OPMUPOBAHUIO COACPIKATEIHHON OCHOBBI KOHTPOJISI U OIEHKH
o0pa3oBaTeNbHBIX JOCTIXKCHHM OOydalImuMXcs B paMKax HTOTOBOM
aTTecTalu B GopMe eIMHOTO TOCYAaPCTBEHHOTO SK3aMeHa M0 XUMUHU.

[Iporpamma ajisg yriyOJIEHHOTO U3YUEHUST XUMUH:

e yCTaHaBIMBAET WHBAPUAHTHOE MPEIMETHOE COJIEp)KaHHe, 00sS3aTeIbHOE IS
M3y4eHUusT B  paMKax  OTIENbHBIX  mpoduiiel, mpemxycMaTpuBaeT
pacrpefieyieHue W CTPYKTypUpOBaHUE €ro IO KiaccaM, OCHOBHBIM
COJIepIKaTeJIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e AT MpUMEPHOE pachpeiesicHue yueOHOro BPEMEHH, PEKOMEHIyEeMOTO ISt
W3YUYEHHUS OTNICIIbHBIX TEM;
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e TpenjaraeT MPUMEPHYIO  IOCIEJOBATENbHOCTh  HM3yUEHHUS  y4eOHOTro
Marepuana ¢ Y4ETOM JIOTMKH IOCTPOEHUS Kypca, BHYTPHIPEIMETHBIX M
MEXIPEAMETHBIX CBA3EH;

e JAET METOAMYECKYIO0 MHTEPIIPETALMIO LIeJIEH U 33a]1a4 U3YUEHUs MPEeaMETa Ha
yrIyON€HHOM YPOBHE C YYETOM COBpPEMEHHBIX NPUOPUTETOB B CHUCTEME
cpeaHero  oOmiero  oOpa3oBaHUsA, COJEPKATEIBHOM  XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHMSI OCHOBHOM  00pa3oBaTesbHOMN
POrpaMMBI CpeIHETro o01ero oOpazoBaHus (JINYHOCTHBIX,
METaIlpeMETHBIX, MPEIMETHBIX), a TaKkKe C Y4YETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JACUCTBUH  OOydYaromierocss 1O  OCBOEHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO XHUMHUU TPETyCMOTpPEHA
IIPEEMCTBEHHOCTh C 00y4Y€HHEM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHuUs.
3a mpenenamMu  YCTAHOBJIEHHOM  MporpaMModl 1O  XUMUM  00sA3aTENbHOU
(MHBapHaHTHOW) COCTABJISIIOLIEH COJEp)KaHHMS Y4YeOHOro mnpeameTra «XHUMHsD)
OCTa€TCs BO3MOKHOCTh BBIOOpA €ro BapUAaTUBHOW COCTABJISIOLIEH, KOTOpas JOJKHA
OINPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUeHHUS.

B coorBerctBuM ¢ KoHuenryainbHbIMH mojoxeHusMu PIroC COO o
Ha3HAYEHUHU MNpeaIMeToB 0a30BOro M yriayOJEHHOTO ypOBHEW B  CHUCTEME
TG depeHIIMPOBAHHOTO 00YUEHHS HA YPOBHE CpPeIHEro 0011ero o0pa3oBaHUs XUMUs
Ha ypOBHE yriyOJEHHOrO U3yUeHHUsl HAIpaBJIeH Ha pean3aliio IPEeeMCTBEHHOCTH C
HOCIEAYIOUIUM 3TarloM IMOJYYEHHUsST XUMUYECKOT0 00Opa30oBaHMUs B paMKax M3y4eHUs
CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHMUYECKMX JUCLUUIUIMH B By3aX U
OpraHu3alMsIX CpeaHero npodecCuoHaIbHOro oOpa3oBaHus. B 3Toil cBsA3M U3yueHne
npeaMera  «XHUMHsD) OPHUEHTHPOBAHO IPEMMYIIECTBEHHO HAa pacUIMpEeHHE U
yIIyOJIeHuEe TEOPEeTUYECKOM M TMPAKTUYECKOW TOATOTOBKM  OOydYaroluxcs,
BBIOPABIIKX OMNpeAeN€HHbIN Npoduiab OOydeHHs, B TOM YHUCJIE C MEPCHEKTUBOU
MOCJIEAYIONIEr0  TMOJYYEHHs] XMMHYECKOro o00pa3oBaHMsi B  OpraHU3alMsIX
npodeccuoHanbHOro oOpaszoBanus. Hapsimy ¢ stum, B cBete TpeboBanuit ®I'OC
COO x mIaHMpyeMbIM pe3yJibTaTaM OCBOEHUS (eaepaibHOM 00pa3oBaTeIbHOM
NporpaMMbl  CpeHEro oO0Iiero o00pa3oBaHMs M3y4YEHUE TMpeaMeTa «XHUMUS»
OPUEHTHUPOBAHO TAK)K€ HAa pEUICHUE 3a7ad BOCIUTAHUS U COLUAIBHOTO pPa3BUTHUSA
oOy4Jaronuxcs, Ha GOpMUPOBAHUE Y HUX OOIEHHTEIUICKTYaIbHbIX YMEHUHN, YMEHUN
paloHaM3aul  y94eOHOTOo Tpyaa W 0O0OOMIEHHBIX CIOCOOOB JICATEIHLHOCTH,
MMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIITPEAMETHBIA XapaKTep.

CocTaBngomuMu  TipeaMeTa «XUMUsS» Ha YpPOBHE YIIyOJIEHHOTO H3y4YeHUs
ABISAIOTCA  yrayOn€HHble Kypchl — «Opranumdeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». llpu ompeneneHun MoAXoI0B K OTOOPY U CTPYKTYpHOMU
OpraHu3alliy COJAEPKAHUS ITUX KypCOB B IpOrpaMMe 1o XUMHUU 32 OCHOBY NMPUHSTHI
nonoxkeHust ®I'OC COO o paznuuusix 0a30BOro M yriay0aEHHOro ypoBHEN U3yUYEHUs
npeaMera.

OcHoBY cojaepkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKas XUMHUsD» COCTABIIAET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUN U YMEHHH,

4



Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

OTHOCAIIUXCS K 0a30BOMY YPOBHIO H3yYCHHsI TpeaMera. JTa CHUCTeMa 3HAaHUU
MOJIYy4YaeT OMNpPEAEIEHHOE TEOPETUUYECKOE JIOMOJHEHUE, IMO3BOJISIIOIIEE OCO3HAHHO
OCBOWTH CYIIIECTBEHHO OOJBIIHMI 00BEM (HaKTOIOTHUECKOTO Marepuana. Tak, Ha
yrayOn€HHOM ~ ypOBHE  HW3YYeHHsS  MpeaMmera  oOecrnedeHa  BO3MOXKHOCTH
3HAYNTEIHLHOTO YBEIUYCHUSI 00hEMA 3HAHUN O XMMHYECKUX AJIEMEHTaX M CBOWCTBAaxX
WX COCJAVMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJEHUs MPEICTABICHUN O CTPOCHUU
BEIIECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSIX TMPOTEKaHUS PpEeaKIIHid,
paccMaTpuBaeMbIX C TOYKM 3pPEHUS XUMHUYECKOW KWHETUKH U TEPMOJIUHAMMKHU.
N3yyenue mnepuoauyeckoro 3akoHa U llepuoguyeckodt CHUCTEMBI XHUMHYECKHX
AJIEMEHTOB 0a3UpPyeTCsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEJCTABICHUSAX O
CTpOEHUHU aToMa. XUMHYECKasi CBSI3b OOBACHSETCS C TOUKU 3PEHHUS SHEPTeTUYECKUX
U3MEHEHU Tmpu €€ o00pa3oBaHUU U pa3pylICHUH, a TakKe C TOYKH 3pEHUs
MeXaHU3MOB €€ oOpaszoBaHus. l3ydyeHune THUNOB peakUuUid  JOMOJHAETCS
dbopMupOBaHUEM MPEACTABICHUM 00 NMEKTPOXUMHUYECKUX MPOIIECCax U IEKTPOIU3E
pacIljIaBOB M PacCTBOPOB BEIIECTB. B Kypce opraHnueckoil XuMuu Mpu pacCMOTPEHUU
PEaKIIMOHHOM CIIOCOOHOCTH COCIMHEHUHN yIIeNsaeTcsl 0c000€ BHUMAHKUE BOMpocaM 00
ANEKTPOHHBIX 3 PeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peaKunil.

Oco0oe 3HaueHre UMEET TO, YTO Ha COAEPKaHUE KypCOB XMMHUH YTIyOJIEHHOTO
YPOBHSI U3YYEHHUS JJI KJIACCOB OMpeAeEHHOro npoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpPY W XapakTep IOMOJHEHUH K O0OIel cucreMe MpeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIUSHUE CMEKHbBIEC IPEAMETHI. Tak, HapuMep, B COAEPKaHUU MpeIMeETa
JUISL KJIACCOB XHUMMKO-(pu3nueckoro mnpoduiis OoJbIIoe 3HadyeHUE OyayT HUMETh
AJIEMEHTHl y4eOHOro marepuana mo oOmed xumuu. [lpu uszydeHuum mnpeamera B
JTAHHOM CJIy4ae akIeHT OyJeT C/eliaH Ha OONIHOCTh METOJIOB MO3HAHUSI, OOITHOCTD
3aKOHOB U TEOpUH B XUMUU U B (U3UKE: aTOMHO-MOJICKYJISIpHAsE TEOpHs
(MoJiekyisipHasi Teopusi B (PU3MKe), 3aKOHBI COXPAHEHUS MACChl U DHEPTUM, 3aKOHBI
TEPMOJUHAMUKH, JIECKTPOJIN3a, IPEJACTABICHUS O CTPOECHUHU BEIIECTB U JPYTOE.

B T0 %€ BpeMs B cofiep:KaHUU MpeaMeTa JIJIsl KIIaCCOB XUMUKO-OMOJIOTMYECKOTO
npodus OOJbIIMKA YACHbHBIM BeCc OyIeT UMETh OpraHudeckas Xumus. B sTom
clly4ae MpeOCTaBISETCS BO3MOXHOCTh JJisi 0ojiee 0OCTOATENHLHOTO PACCMOTPEHUS
XUMHUYECKON OpraHu3aluu KJIETKH KaK OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJIST, K TPUMEPYy, TaKWe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMUJbI, OENKH,
VIJIEBOIbI, HYKJIEMHOBBIE KHUCIOTHI M Apyrue. Ilpu 3TOM 3HaHUSA O cocTaBe H
CBOMCTBaxX MpPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYy’KaT
OCHOBOM [IJIi  W3YYEHHUS CYIIHOCTH TpPOIECCOB (OTOCHMHTE3a, JBIXaHUS,
MUILEBAPEHUSI.

B muane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHUS
OOIlIeHaYyYHbIX METOJIOB IO3HAHUS W OMbITA MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HAHUW U3y4YeHHe TmpeaMera «XuMHs» Ha YriayOJEéHHOM YpOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBS3SX C YYEOHBIMM TMpeaMeTaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obsiacteil «EcTecTBeHHO-HayuHble MpeaMeThl», «MaremaTuka U
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.
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[Tpu n3ydyenun yuebHOro npeamera «XUMHsD Ha yIIIyOJIEHHOM YPOBHE TaKXKe,

KaK Ha YPOBHE OCHOBHOTO U CpefHero odimiero oOpa3oBaHus (Ha 0a30BOM YPOBHE),
3aa4yeil MEepBOCTEIICHHON 3HAYUMOCTU SBIAETCA (POPMUPOBAHHME OCHOB HAYKU
XUMHUHU Kak 00JIACTH COBPEMEHHOIO E€CTECTBO3HAHHUSA, MPAKTHYECKOW JEATEIbHOCTH
YeJ0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemienne 3Ton 3a1auu Ha
yIIyONI€HHOM YpOBHE M3yUEHUS MpeAMETa MpeArnoaraeT pealn3aniio TakKux meseH,

KakK:

dbopMupoBaHUE TIPEACTABICHWM: O MaTepuaJbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECT€ XUMHUU B
CUCTEME €CTECTBCHHBIX HayK M €€ Beaylled pojad B OO0ECIeUYCHUH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHIECKOM,
DHEPreTUYECKOM W TMHINEBOM O€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
CO37JaHMHM HOBBIX MaTE€PUAIOB, HOBBIX UCTOYHHUKOB YHEPTUHU, B OOCCIICUCHUH
pPalMOHAJIBHOTO TPUPOJIONIOIB30BaHMS, B (POPMUPOBAHUU MHUPOBO33PECHUS U
oOmieil KyJIbTyphl UEJIOBEKa, a TaKKe DKOJOTMYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

OCBOCHME CHUCTEMbI 3HAHUH, JICKaAIIUX B OCHOBE XMMHUUYCSCKON COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa: (yHIAMEHTAIBHBIX IIOHATHM,
3aKOHOB U TEOPUM XUMHUH, COBPEMEHHBIX TMPEJCTABICHUNA O CTPOCHUU
BEIIECTBA Ha Pa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-MOJEKYJSIPHOM,
HaJIMOJICKYJISIPHOM, 0 TEPMOJIUHAMUYECKUX 5 KHHETHYCSCKUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XHUMHUUYECKUX PpEAKIUH, O XUMHYECKOM
paBHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMaX, 00 OOIMX Hay4HBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BOJICTBA,;

dhopmMupoBaHUe y 00yJarIMMXCs OCO3HAHHOT'O IMOHUMAaHHUSI
BOCTPEOOBAHHOCTU CHUCTEMHBIX XWMHUYECKUX 3HAHUN IS OOBSCHEHHS
KJIFOYEBbIX HJEH W TpoOJieM COBPEMEHHOW XHMHUU, IJIi OOBACHEHUS H
MPOTHO3UPOBAHUS SIBJICHUM, HMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOIY;
rPaMOTHOTO pelleHusi mpoOJieM, CBA3aHHBIX C XHWMHEH, MTPOTHO3UPOBAHUS,
aHaJIW3a M OLIEHKH C ITO3UIIMHM DKOJOTMYECKOM O€30IacHOCTH MOCJIEACTBUM
OBITOBOM M TPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMHUUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MEPEePabOTKOMN BEILIECTB,;
yIIIyOJICHUE MPEJICTaBICHUH O HaYyYHBIX METOAaX MO3HAHMS, HEOOXOIUMBIX
JUIL  TIPUOOpETeHUsT yMEHUM OpHUEHTHPOBAThCA B MHPE BEIIECTB U
OOBSICHEHUS XHUMHUYECKHUX SBJICHUM, HMECIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOM JICATEIIbHOCTH Y MOBCEIHEBHOMN KU3HMU.

B mane peamuzanmuu TEepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAOIINX
GYHKIMNA IIETIOCTHOM CHCTEMBI CpPEJHEro o0Imero oOpa3oBaHUS MPU HU3YyUYCHUU
npeaMera «XuMHus» Ha yriyoJIEHHOM YPOBHE OCOOYIO aKTyaJIbHOCTh MPUOOPETAIOT
TaKWe IeJIA U 33J1a49H, KaK:

BOCIIUTaHUE YOSKIEHHOCTU B MMO3HABAEMOCTH SIBIICHUW MPUPOJIbI, YBAXKEHUS
K TMpOLECCYy TBOPYECTBA B OO0JaCTH TEOPETUUYECKUX U MPHUKIATHBIX
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WCCJICIOBAHMM B XUMUH, dbopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

e pa3BUTHE MOTHMBALMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJTIO U CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHUS
0O0IIEYEIIOBEYECKHUX IIEHHOCTEH;

e pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHX
crocoOHocTe oOywaromuxcsi, (QopMUpPOBaHME Yy HHUX CO3HATEIHHOTO
OTHOUIIEHUS K CaMOOOpa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEHUTHOW MPO(PECCHOHAIBHON M OOIIECTBEHHOM IESTEIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUSI K CBOEMY 3JIOPDOBBIO U MOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (opMupoBaHME yYMEHMI W HaBBIKOB pPa3yMHOTO MPHUPOAOINOIb30BAHUS,
pPa3BUTHE DKOJOTHYECKON KYJIbTYphI, TPHOOPETCHUE OMBITa OOIICCTBEHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AEITEIHbHOCTH.

OO0mree YncI0 YacoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS XUMHU Ha YTIIYOJICHHOM
YpOBHE cpeaHero oormiero odpaszoBanus, coctaBisieT 340 gacos: B 10 xkmacce — 170
yacoB (5 yacoB B Hezenio), B 11 kimacce — 170 gacoB (5 yacoB B HEZIEIIO).
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2. Conep:xanue 00y4eHust
10 KITIACC
OPTAHUYECKAS XUMUSA

Teopernyeckune 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMeT u 3HauEHUE OPTAaHMYECKON XMMHH, MPEACTABICHUE O MHOI000pazuu
OPraHUYECKUX COCAUHCHUMU.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30OYXIAEHHOE
coCcTOsiHUA. BajeHTHble BO3MOXXHOCTH aroMa yriepojaa. XUMHYEcKas CBS3b B
OpraHUYECKUX COCAMHEHMSX. THUMbl THOPUAM3ALMU aTOMHBIX OpOUTaneil yriepoja.
MexanuzMbl  00pa3oBaHUs  KOBAJEHTHOM cBsis3M  (OOMEHHBIH UM JTOHOPHO-
akuenTtopHsid). Tumbl nNEpekpbIBaHUS AaTOMHBIX OpOWTaned, ©- U T-CBS3H.
OpunapHasi, [BOMHasi W TpoHHas cBs3b. CrnocoObl pa3pbiBa CBs3€ B MOJIEKYJax
oprannyeckux BemiecTB. [loHsiTHE O cBOOOAHOM panukane, Hykieodpune u
anexTpodue.

Teopus cTpoeHust opranndecknx coeanuennii A.M. bytiepoBa u coBpemMeHHbIE
NPEACTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HaUYE€HUE TEOPUU CTPOCHUSI OPraHUYECKHX
COeIMHEHU. MoneKyspHble U CTPYKTYpHbIE (popmyiibl. CTpyKTypHBbIE (HOPMYIIbI
pa3NUYHBIX BHUAOB: pa3BEPHYTas, COKpall€HHas, ckejneTHas. W3omepusa. Bunuel
WU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3P(PEKTHl B MOJIEKYJIaxX
OpPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 2(PDEKTHI).

[IpencraBienne o KilaccUPUKAUMU OpraHUYeckux BemecTB. [loHsTHE O
¢yHkuoHansHOU rpynne. 'omonorus. ['omonoruueckue psasl. Cucremaruyeckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTn W KiaccupuKalys OpraHudeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHsS BELIECTB U MX MPEBpaLICHUM:
O3HAKOMJIEHUE C 00pa3laMu OpraHUYEeCKUX BEIIECTB M MaTepuajiaMd Ha UX OCHOBE,
OMbBITHl N0 TPEBPAILICHUIO OPTraHWYECKUX BEILIECTB NpPH HArpeBaHuM (TUIaBJICHHE,
OoOyIiMBaHHE M TOPEHHE), KOHCTPYUPOBAHUE MOJAENIECH MOJEKYJ OPraHHuYeCKHX
BEILECTB.

YriaeBoaopoasl.

Ankanbl. ['oMonornyeckuii psin ankaHoB, oOmias ¢opMmyrna, HOMEHKIATypa U
M30Mepus. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ ajJKaHOB, SP -
ruOpuan3aius aTOMHBIX OpOuTajneil yriepoma, G-cBsi3b. DU3NUYECKHE CBOWCTBA
aJIKaHOB.

XHWMHUYECKHE CBOMCTBAa QJIKaHOB: pPEaKUWW 3aMELIEHUs, H30MEpHU3alluH,
JNETUAPUPOBAHUS, UUKIU3AINKU, MUPOJM3a, KpeKuHra, ropenus. [lpencraBienue o
MEXaHU3ME PeaKIMi paguKaTIbHOIO 3aMEIlCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. OOmias gopMyna, HOMEHKIaTypa U uzomepus. OcobeHHOCTU
CTPOCHUSI U XUMHUYECKUX CBOMCTB MasbIX (IIUKJIOMPOIAH, [IUKIO0YTaH) U OOBIYHBIX
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(IMKJIOTIEHTaH, IUKIOTEKCaH) IMUKI0aTkaHoB. CrocoObl MOMydeHUs] U MPUMEHEHUE
LUKJIOAJKAHOB.

Ankenpl. ['oMoyiormueckuii psy ajakeHoB, oOmias ¢opmysa, HOMEHKIATYpa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHHE MOIEKYI AJKEHOB, SP2-ruOpUIM3aIus
aTOMHBIX OpOuTaneil yriepoaa, 6- U m-cBa3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-
TpaHc-) u3oMmepusi. PU3NUECKUE CBOMCTBA AIKEHOB. XMMUYECKUE CBOMCTBA: PEAKIINU
IIPUCOEINHEHNS, 3aMEIICHNS B O-IIOJIOXKEHUE IIPU IBOMHOM CBSI3H, NOJIMMEPU3ALNH U
okucnenus. [IpaBuno MapkoBHuKOBa. KauecTBeHHBIE peakuy HA ABOMHYIO CBS3b.
Crioco0b!I OJTyyeHus1 U MPUMEHEHHUE AJIKEHOB.

Anxaguensl. Knaccuduxanus ankaaueHoB (CONpsKEHHBIE, W30JIMPOBAHHBIC,
Kymyaupoganusie). OCOOEHHOCTH AJIEKTPOHHOIO CTPOEHUS M XMMUUYECKHUX CBOWCTB
CONPSDKEHHBIX AWEHOB, 1,2- n 1,4-npucoenunenue. [lonumepnsanus CONpsKEHHBIX
nueHoB. CriocoObl MOTy4YEHUs U IPUMEHEHUE aJIKaUEHOB.

AnkuHbl. ['oMonoruueckuii psj aakuHOB, o0mIas (GopMyrna, HOMEHKIaTypa U
U30Mepusl. DJNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJI aJIKUHOB, Sp-
rudpuau3anys aTOMHBIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEAUHEHHS, TUMEPU3ALUA U TPUMEpPHU3ALIHH,
okucieHus. KucimoTHele CBOMCTBA aJKUMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peaklMM Ha TPOWHYIO CBs3b. CrOCOOBI MONy4YeHHUS U NMPUMEHEHHUE
QJIKUHOB.

Apomartudeckue yrieBogopobl (apeHsl). ['oMonornyeckuit psja apeHoB, o01ast
dopMyIa, HOMEHKIATypa U U30MepHUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKynbl OeH3ona. du3ndeckue CBOCTBa apeHOB. XMMHUUECKHUE CBOMCTBA OeH30I1a
U €ro rOMOJIOTOB: PEAKIUH 3aMeIleHUsl B OEH30JbHOM KOJIbLIE M YIJIEBOJAOPOIHOM
panukane, peaklUMM  TNPUCOCTUHEHMs,  OKHUCIEHHE  TOMOJIOrOB  OeH30Ija.
[IpencraBienrie 00 OPUEHTUPYIOIIEM ACHCTBUM 3aMEeCTUTENEH B OCH30JIbHOM KOJIBIIE
Ha TpUMEpPE AJTKWIbHBIX PaJUKAIOB, KapOOKCUIIBHOM, TMAPOKCHIBHOW, aMHUHO- U
HUTPOTPYIIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOJA.
[Tomumepuzamus ctupona. CrnocoObl MOTYYEHUST W NPUMEHEHUE apOMaTUYECKHX
YTJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. IlomyTHele HedTsHBIE ra3pl. HedTh M €€ mpoucxoxaeHue.
Kamennslii yronb u OpoAykThl ero nepepadotku. CrnocoObl nepepaloTku HeTu:
NEPEeroHKa, KPEKUHI (TepMUYECKUH, KaTaIUTHUYECKU), PUPOPMUHI, MHPOJIU3.
[TpomykThl nepepaboTku HEDTH, UX TPUMEHEHUE B IPOMBIIIIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMHU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOTECHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peaknumn
3aMEIIEHNs] TajoreHa Ha  THAPOKCOTPYyNIYy, HUTPOIpPYyIIly, LHAaHOIPYyMIy,
amMuHOrpynmy. JleficTBre Ha TajlOreHIPOU3BOIHbBIE BOJHOIO U CIMPTOBOIO pacTBOpa
meénoun. B3amMonencTBrue auUrajoreHalKaHOB ¢ MaruueM W UuHKOM. Ilonsartue o
METaJUIOOPTaHUYECKUX  COCAMHEHMsSX. VIcmosb30BaHHE  TallOr€HNPOU3BOIHBIX
YIIEBOAOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEILIECTB.

DKCNEepUMEHTAIbHBIE METOAbl M3yUYEHHsS BELIECTB U MX MpPEBpalICHUM:
u3ydeHue (PU3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), Kay€CTBEHHBIX

9



Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

peakiuii  YIJIeBOJIOPOJOB PAa3IUYHBIX KJaccoB (oOeciBeunBaHUE OpPOMHON WIIH
WOJHOM BOJIbI, pAacTBOpa I€pMaHraHaTa Kajius, B3aWMOJEICTBUE allETUIIEHA C
aMMHUa4YHBIM pacTBopoM okcuna cepedpa(l)), kauecTBeHHOEe 0OHApYKEHHE YTIIepoa
YW BOJOPOJIa B OPraHMYECKUX BEIIECTBAX, IMOJYYEHHE 3THUJICHA M H3YyYEHHUE €ro
CBOMCTB, oO3HakomiieHHe c Kosuiekiusimu «Hedts» m «Yromp», ¢ obpasnamu
IJJACTMACC, KAyYyKOB M PE3UHBbI, MOJIECIMPOBAHUE MOJIEKYJl YIJIEBOLOPOJAOB H
raJIOTEHIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamue opranndecKkue coelMHeHHs.

[IpenenbHbie oaHOATOMHBIE CcHUPTHl. CTpoeHHWE MOJEKyl (Ha mpuMepe
MEeTaHoJia ¥ 2JTaHoja). ['oMonormueckuit psig, oOmas Qopmyna, wuzomepus,
HOMEHKJIaTypa u  kjaccupukamus.  Dusnueckue  CBOMCTBA  NpelETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XYWMHYECKHE CBOWMCTBA: pEaKUWHM 3aMELIEHUs, JETUApPATalhH, OKHUCIICHHS,
B3aMMOJIEUCTBUE C OPTAaHMYECKUMHU M HEOPraHUYECKUMU KucioTamu. KauecTBeHHas
peakuys Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJa M METaHOJIa Ha OpPraHUu3M
yenoBeka. CriocoObl MOTyYeHUs U IPUMEHEHNE OJTHOATOMHBIX CIUPTOB.

[IpocTteie 3¢upbl, HOMEHKIATypa U u3oMepusa. OCOOEHHOCTU (PUBHYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHOUPTHI — OTUJICHIVIMKOAL U Timiepud. Dusuueckue u
XUMUYECKUE CBOMCTBA: PEAKIIMM 3aMEUICHUs, B3aUMOJECHCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMHU KHUCJIOTaMH, KaUeCTBEHHAsl pPeaklisi HAa MHOTOATOMHBIE€ CIHPTHI.
[IpencraBienre 0 MexaHU3Me peakiuil HyKJIeopuiIbHOro 3amenieHus. JleficTBue Ha
opranusm yesnoBeka. CriocoObl MOMyYeHUsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJEKYIbl, B3aUMHOE BIMUSHUE TUJIPOKCOTPYIIbI U
OenszonpHOro siapa. dusnueckue cpoiicTBa (eHosna. OCOOCHHOCTH XUMHUYECKHX
cBOMCTB (penona. KauecTBeHHble peakuud Ha QeHos. TOKCHYHOCTH (eHoa.
CrniocoObl ostydyeHust u npuMeHnenue penomna. Genonpopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUST — aJbACTU/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpynnbl. ['OoMonormyeckue psiibl anbAETUIOB M KETOHOB, 0OIIas
dbopmyna, u3zoMepus U HOMeHKIarypa. DuU3MYECKHE CBONCTBA albJACTUIIOB H
KETOHOB. XMMHUYECKHE CBOMCTBA aJbJACTUJIOB U KETOHOB: PEAKIUU MPUCOECIUHEHHUS.
OxuciieHHe anpJeru/ioB, KauyeCTBEHHbIE peakuuu Ha anpaeruasl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpelieiabHbIe KapOOHOBbIE KHUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. M3oMepusa u HOMeHKiatypa. Pu3nueckue CBOWCTBA
OJTHOOCHOBHBIX TIPEICIbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBSI3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOWCTBA,
peakiust dTepuuKanuy, peakuu C Yy4acTUEeM YIJICBOJOPOTHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHsTHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3(upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMPEACNbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCJIOT, THIPOKCHKApOOHOBBIX KHCJIOT. [IpemcraBuTenu BBICHIUX
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KapOOHOBBIX KHUCJIOT: CTE€apUHOBAas, NAJIbMUTUHOBAs, OJICUHOBAs, JUHOIEBAS,
JIUHONEeH08as KUCIOThI. CrIocOObI OMyUYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonormueckuii psna, obmas Qopmyrna, u3oMepus u
HOMEHKJIaTypa. PU3NYECKMEe M XUMHUYECKHE CBOWCTBA: TUAPOJIM3 B KHUCION U
HIETIOYHOM Cpee.

Kupwi. Ctpoenue, pu3MUECKUe U XUMHYCCKHE CBOMCTBA KUPOB: THUAPOJIHN3 B
KHUCIION M 1ienodyHor cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPM AIIMX OCTATKH
HETPEETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE JCHCTBHE.

OO6mast xapakTepucThKa yrieBoioB. Kinaccudukaius yriieBoJoB (MOHO-, TU- U
noynucaxapuabl). MoHocaxapuapl: TUIIOKO3a, (pyKTo3a, rajgakrosza, pubdosa,
ne3okcuprbo3a. dusznueckue CBOWCTBA M HaxoXJeHue B mpupojge. POTOCHUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIHMHU C YYACTUEM CHUPTOBBIX U aJbJECTHUIHOU
IpyII, CIOUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpuMeHeHHne TIIoKO3bl, €€
3HAQYECHUE B JKU3HEIACATEIIBHOCTH OpraHm3Ma. Jlucaxapuasl: caxapo3a, MajabTO3a U
JaKkTo3a. BoccraHaBnMBamonMe M HEBOCCTAHABIMBAIOLIME aucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B mpupone u npuMeHenue. [lommcaxapunsl: Kpaxmadn,
IIMKOTEH W Leunoio3a. CTpoeHHe MaKpOMOJEKYJd Kpaxmaja, TIJIMKOTeHa |
LEJUTI0103bl. PU3NYECKHE CBOMCTBA KPAXMAJIA M LEJUII0I03bl. XUMUYECKHE CBOMCTBA
KpaxMalia: THAPOJU3, KAUYECTBEHHAsl pEakuus C HOJOM. XUMHUYECKHE CBOMCTBA
LEJUTIONO03bl:  THAPOJN3, MojiydeHue 3¢upoB  nemmnono3pl. Ilonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOAbl M3YUYEHHsS] BEIIECTB M UX IPEBPALICHUIL:
pacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJE, B3aMMOJICHCTBUE ITAHOJIA C HATPHUEM,
OKHCIIEHHE 3TWJIOBOIO CIHMpPTAa B albJIETU] HAa PACKAJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHHE JTHJIOBOTO CIHPTa JUXPOMATOM Kajus (BO3MOKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKUMU Ha aiupJerujibl (C TUIPOKCHUAOM
nuammuHcepeopa(l) u ruapoxkcunom meau(ll)), peakuus riaviepuHa ¢ THAPOKCUIOM
meau(ll), xuMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBUE
pacTBopa TioKo3bl ¢ ruapokcuaoM meau(ll), B3aumoaeiicTBre kpaxmana ¢ MOJIOM,
pEelIeHe SKCIEPUMEHTANBHBIX 33724 10 TeMaM «CrupThl U (heHonb», «KapOoHoBBIE
KHUCIIOThL. ClI0KHBIE 3(DUPBI».

A3oTcoaepxaliye OpraHuvYecKue coeJUHEeHusl.

AMHHBI — OpraHMYecKHe TPOU3BOAHBIE amMmHaka. Kiaccudukamnuss aMHUHOB:
anuQpaTUIECKue U apOMaTUIECKUE; TIEPBUYHbBIC, BTOPUYHBIC U TpeTUuyHbIe. CTpoeHUE
MOJIEKYJ, oOmiasi (opmyina, U30MEpHsi, HOMEHKIAaTypa M (PU3MYECKHe CBOWMCTBA.
XUMHYECKOEe  CBOWCTBA  anmu(daTUuecKuX  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
ANKWJIMPOBAaHNE, B3aUMOJIEHCTBUE MMEPBUYHBIX AMUHOB C a30TUCTOM KucioTou. Conn
ANKAJIAMMOHHSL.

AHWIMH — NPEICTaBUTENb AMUHOB apoMaTuyeckoro psaa. CTpoeHUue aHUIIMHA.
B3auMHoe BiMsiHHE TPYyNN aTOMOB B MOJieKyse aHWIMHA. OCOOEHHOCTH XUMUYECKHUX
CBOMCTB aHwiIMHA. KauyecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MOJydeHUs |
npuUMeHeHue anudaTuieckux aMuHoB. [lonyuyeHne aHuauHa U3 HUTPOOEH30a.
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AmuHokuciotel. HoMenknatypa u uzomepusi. OTAenbHbIE MPEACTABUTEIH O-
AMHUHOKHCJIOT: TJIMIWH, AJIaHUH. OU3ndeckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKUE
CBOMCTBAa AMHHOKHUCIOT KakK aM(OTEpHBIX OPraHMYECKHX COCAUHEHUMN, pEeaKIus
MOJINKOHJICHCAIINKA, O0pa30BaHUE NENTUAHOW CBs3W. buomornmueckoe 3HaYCHHE
aMUHOKHUCHOT. CUHTE3 ¥ THUIPOJIU3 METTH/IOB.

benku kak npupomnsie monuMepsl. llepBuunasi, BTOpUYHAsA W TpPETUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIU3, JEHATypalus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKU.

OKCIEpUMEHTANIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M UX IPEBPALLICHUIL:
pacTBOpeHHe O€JIKOB B BOJie, J€HATypalus OEJIIKOB MpU HArpeBaHUM, I[BETHHIC
peakuuu Ha  O€JKM, peUIeHHWE HDKCIHEPUMEHTANbHBIX 3a7a4 [0 TeMaMm
«A30TCoAepKallNEe OPraHUYECKUE COCOUHEHUs» U «Pacro3HaBaHHE OpraHUYECKUX
COCTMHEHUI.

BbicokomoJieKyIsIpHBbIE COeTUHEHMUS.

OCHOBHBIC TOHSITHSI XWMHWHU BBICOKOMOJIEKYJISIPHBIX COEIWMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPHU3ALMUA, CPEAHSS MOJEKYJApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALUS U TIOJIMKOHICHCALIUSL.

[Tonmumepubie marepuanbl. [lmactmaccel  (MOJAUATUIIEH, MOJMIPOIUJIIEH,
MOJIUBUHWIXJIOPU,  TMOJUCTUPOJ,  MOJUMETHUIMETAKpUiIaT,  MOJUKapOOHATHI,
noJIdTUIICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepbl: HATypalbHBIM KaydyyK, CHHTETUYECKHE KayuyyKu (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbie (XJIOMOK, HMIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[TonuMepsl crienUaibHOTO Ha3HA4YeHUs (TE(IJIOH, KeBJIap, JIEKTPOIPOBOISIINE
MOJIMMEPHI, OMopaziiaraeMble MOJTUMEPHI).

DKCHEPUMEHTAJIbHBIE METOJbl M3YYECHHUSI BEIIECTB W UX MPEBpAILCHUMN:
O3HaKOMJIEHHE C Oo0pasliamMu TPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
KaydyKOB, PEUICHHE OSKCIEPUMEHTAIbHBIX 3a1ad 1o TeMe «Pacro3naBanue
IIJIACTMACC U BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxaenue wmolekyasipHO (HOpMySIbI  OPraHUYECKOrO0 COCAMHEHHS T10
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAX0XKAECHUE MOJIEKYJISIPHOU
bopMyIIbl OPraHUYECKOTO COCIMHEHHUS 10 Macce (00BEMY) MPOIYKTOB CrOpaHus, 1Mo
KOJIMYECTBY BelecTBa (Macce, 00BEMY) TPOIYKTOB PEAKIIUU W/WIH HCXOHBIX
BCII[ECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpPMyYINBI OpraHWYecKOro BEIIECTBA Ha
OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB TOJIYYCHHS, OIMpPEACIICHUE 0N
BBIXO/JIa MTPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanusanust MexXnpeaMETHBIX CBA3EH MPU U3yUYEHUU OPraHUYeCcKOi Xxumuu B 10
KJIaCCE OCYIIECTBIISCTCS 4Yepe3 MCMOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
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MOHATUH, TaK W TOHITHH, NPHUHITHIX B OTICIBHBIX MPEAMETaX ECTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TOHATHUSA: SIBJICHHE, HAy4HbIM (hakT, TUmoresa,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukaius, HaOMOJEeHUEe, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duznka: Marepusi, aToMm, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TE€N0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kierka, oOpraHm3M, SKocHcTeMma, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepoTpO(HBIA THUN NUTaHUS, OpOKEHHE,
dboTOCUHTE3, IbIXaHUE, OCJIKH, YIIIEBO/bI, )KUPbI, HYKJIIEUHOBBIE KUCTIOTHI, ()EPMEHTHI.

['eorpadusi: mosie3HbIe UCKOMTaeMble, TOILIMBO.

TexHonOTHs: MUIIEBbIE MMPOTYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE
CpEeICTBa, MaTEPHAIIbI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

buoJiornyecku akTHBHbBIE BellleCTBA.

Butamunsl. Tlonstue o Butamunax. Mx knaccudukamuss u oOO3HAUYCHHE.
Hopwmsbl notpebnenus BuTamMmuHoB. BogopactBopumslie (Ha npumMepe ButamuHa C) u
XKupopacTBopumble (Ha mnpuMmepe BUTaMHHOB A u D) Butamunsbl. Ilonarue o6
aBUTAMHHO3aX, THUIIEP- H TUIOBHUTAMHHO3aX. [IpoduiakTuka aBUTAaMHUHO30B.
OTtaenbHBIE TpeaCcTaBUTENN BoaopacTBOpuMbx BuUTamMuHOB (C, PP, rpymmer B) u
XKupopacTBOpuMbIX BUTaMuHOB (A, D, E). Ix Ouonorudeckast pob.

®epmenThl. [loHsATHEe 0 (epMeHTax Kak O OMOJOTMUECKHMX KaTalu3aTopax
OenKoBOM MpHUpoAbl. 3HAY€HHWE B OMOJIOIMHM W NPUMEHEHUE B IMPOMBIIUICHHOCTH.
Knaccuduxanus depmentoB. OCOOEHHOCTH CTpPOEHHUS U CBOMCTB (DEpMEHTOB:
CEJICKTUBHOCTh U J(P(HEKTUBHOCTh. 3aBUCHUMOCTh aKTHUBHOCTH (¢epMeHTa OT
temriepatypbl 1 pH cpenpl. OCOOEHHOCTH CTPOEHHS U CBOWCTB B CPaBHEHUU C
HEOPTraHWYECKUMH KaTaIUu3aTOPAMHU.

I'opmonsl. [lonsiTHe 0 TOpMOHaX Kak OMOJIOTUYECKH AKTHBHBIX BEIIECTBAX,
BBITIOJHSIONINX DHAOKPUHHYIO PETYISIHIO JKU3HENEATEIHbHOCTH OPTaHM3MOB.
Knaccuduxanus TOPMOHOB: CTEPOU/IbI, IPOU3BOIHBIE aAMUHOKHCIIOT,
MOJUTIENTHIHBIE W OenKOoBbie TOPMOHBL. OTAENbHBIE NPEACTABUTEIN TOPMOHOB:
ACTPAJINOI, TECTOCTEPOH, UHCYJIUH, aipEHAJINH.

JlexapctBa. [loHsiTHe 0 JeKapcTBaX Kak XMMHOTEPANEBTUYECKUX Tpenaparax.
['pynnel  nexapcTB:  cynbhaMuabl  (CTPENTOLM), AHTUOMOTUKH (TMIEHULIWIUINH),
acnupuH. be3omacHble crnocoObl NMPUMEHEHUs, JieKapcTBeHHbIe (GopMbl. KpaTkue
UCTOPUYECKHE CBEACHUS O BOBHUKHOBEHUU U PA3BUTUU XUMHUOTEpanuu. MexaHu3m
NEHCTBUSL  HEKOTOPBIX  JICKAPCTBEHHBIX  IPENapaTtoB, CTPOECHUE  MOJIEKYII,
IPOTHO3UPOBAaHHE CBOMCTB HA OCHOBE aHalIM3a XHMHUYECKOTO CTPOCHHS.
AHTHOMOTHKH, WX KiIacCHU(HKAIMS IO CTPOCHUIO, THIY W CHEKTPY JACUCTBHA.
Hucb6akrepno3. Hapkotuku, HapKoMaHus U ee MpopuIaKkTUKa.

Hemonctpanuu. OOpa3ipl BUTAMUHHBIX —MpemnapaToB. [lodWBUTaMUHBL.
Nnmoctpauun ¢ororpaduil )KUBOTHBIX C pPa3IUYHBIMU (OpMaMu aBUTAMUHO30B.
CpaBHenue ckopoctu paznoxenus HoO, moa aeiictBuem ¢epmeHTa (Karaiasbl) U
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Heoprannueckux karanmmzaropoB (KI, FeCls, MnO,). Ilnakat wimu kogorpamma c
U300paKeHHEeM CTPYKTYpHBIX (OpMyn scTpaauonia, TECTOCTEpOHA, aApEHATHHA.
B3aumoneiictBue anpenanuHa ¢ pactBopoMm FeCls. benkoBas mpupona WHCYIHHA
(uBeTHBIC peaknuu Ha Oenku). [lmakatel wim KogorpaMMbl ¢ (GopMysIamMH ammuaa
Cyib(haHUIOBOIN KUCIOTHI, AUTUAPOPOIUEBOM U JTOKHOU AUTUAPOPOIUEBON KUCTIOT,
OCH3WINEHUIWILTNHA, TETPALUKINHA, IepoTakcuMa, aclIuprHAa.

XUMHYEeCKUN MPAKTUKYM.

1. KaduecTBeHHBIN aHAIU3 OPraHUYECKUX COCIUHEHUU. 2. YTIEBOAOPOJbI. 3.
Crouptel 1 QeHonbl. 4. Anpaerunpl U keToHbl. 5. KapOoHOBbIE KHCIOTHI. 6.
VYrneBonpl. 7. AMUHBI, aMUHOKHUCIOTHI, Oenku. 8. MneHTudukanus opraHM4ecKuX
coenuHenuid. 9. [lefictBue QepmMeHTOB Ha paziauyHbie BemectBa. 10. Ananmus
HEKOTOPBIX JIEKAPCTBEHHBIX MpENapaToB (acUprHa, apaleTaMmona).

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XuMudeckud dneMeHT. M3orombl. CtpoeHune
AJIIEKTPOHHBIX O000JOYEK aTOMOB, KBAHTOBBIE YHCIA. DJHEPreTUYECKHE YPOBHH U
1o IypoBHU. ATOMHBIe opOouTanu. Kiaccudukanms XuMu4eckux 3JIeMEeHTOB (S-, p-, d-
, f-amementsr). PactipeienieHre 31€KTPOHOB IO aTOMHBIM OpPOUTAIISIM. DJIEKTPOHHBIC
KOH(HUrypaly aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO NEPHOJOB B OCHOBHOM H
BO30YXAEHHOM COCTOSIHUU, DJIIEKTPOHHBIE KOH(UTypauu MOHOB.
DNEeKTpOOTPULATENBHOCTb.

Ilepuonnueckuit 3akoH u llepuomnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnyueckoil cUCTEMBI
XUMHUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOPUEH  CTPOEHHsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3zyeMbIX WMHU
MPOCTBIX U CIO0XKHBIX BEHIECTB I10 IpyNnnaM U MnepruojaM. 3HaAY€HHE MEPUOIUYECKOTO
3akoHa [[.1. MeHnaeneena.

XUMHUYECKasi CBSI3b. BuUIbl XWMHYECKOW CBSI3U: KOBAJIICHTHAs, HWOHHAas,
MeTajinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIM WU
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JMHa CBA3U. [[OIApHOCTH, HANPABIEHHOCTh U
HAChIIAaEMOCTh KOBAaJICHTHOW CBA3U. KpartHele cBa3u. Bopopoanas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BA&JEHTHBIE BO3MOXXHOCTH aTOMOB. CBs3b 3JIEKTPOHHOU
CTPYKTYPBI MOJEKYJI C MX F€OMETPUYECKHM CTPOEHUEM (HAa IMPUMEPE COEIWHEHUM
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX CO€IMHEHMSIX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILIEKCO00pa30oBaTellb, JIMTaHAbl. 3HAaU€HWE KOMIUIEKCHBIX coequHeHuil. [Tonstue
0 KOOPJIMHALIMOHHOW XUMHUH.

BemecTtBa  MOJNEKYyISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHsS.  THmbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.
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[Tonsitue o mucnepcHbix cucremax. McrtuHHble pacTBOphl. IIpencraBinenue o
KOJUTOMHBIX pacTBOpax. CrocoObl BRIPAKEHUSI KOHIICHTPAIIUK PACTBOPOB: MAcCOBast
JOJIsl  BEIIECTBA B  pacTBOpe, MOJsipHas KoOHLEHTpauus. HaceimeHusle u
HEHACBHILIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukanys m HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. TpHBHATBHBIC
Ha3BaHUS OT/ICJbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX peakiuii B HEOPraHMYECKOM W OpraHuyecKon
XUMHUHU. 3aKOH COXPAaHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEeBpAIlCHUA
DPHEPIrUM TNPU XUMHUYECKUX peakuusx. TernoBbie 3(D(PEKTh XUMUYECKUX PEaKIIHA.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMUYECKOW peakiuu, €€ 3aBUCUMOCTh OT PA3IMUYHBIX (DAKTOPOB.
['oMoreHHbI€ U TeTepOreHHble peakiuu. Karanus u kataiu3aTopsl.

O6patuMble U HeoOpaTUMbIE peakluh. XUMUUYeckoe paBHOBecue. KoHcTaHTa
XUMHUUYECKOTO paBHOBecHUsi. DakTOpbl, BIUSAIONIME HA TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIlepaTypa, JaBJICHUE W KOHIIEHTpAIMd BEIIECTB, yYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutryeckas auccounanus. CunabHble U cialdble 31eKTpoauThl. CTeneHb
mucconuanuu. Cpeaga BOAHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpasbHas, IICIIOYHAS.
Bonoponusiii mokazatens (PH) pactBopa. I'maponu3 coseil. Peakuuu HOHHOTO
oOMeHa.

OKUCINTENBHO-BOCCTAHOBUTENIBHBIC peakuu. Crenenb OKHUCIICHUS.
OkucnauTenb W BOCCTaHOBUTENb. IIpomecchl OKUCIEHHS U BOCCTAHOBIICHHSL.
BaxHeiiiime OKHUCIUTENNM W BOCCTAHOBUTENH. METOJ AJIEKTPOHHOTO OajnaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHSI BEIIECTB M UX MPEBpallCHUN:
pa3NoKeHHe TMEepOKCHUJAa BOAOPOJAa B MPUCYTCTBUM KaTajau3aTropa, MOAENU
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE peaKIuii MOHHOTrO OOMEHa, OMpe/IeJICHHE
Cpelbl PacTBOPOB C TMOMOIIBI) HWHIUKATOPOB, HU3YUYEHUE BIUSHUS Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW peaKkIMh U TMOJOKEHUE XHUMHUYECKOIro
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemeTauioB B llepuoandeckoit cucTeMe XMMHUYECKUX DJIEMEHTOB
JI.. MenaeneeBa 1 OCOOCHHOCTH CTpOEHHUS WX aToMoB. DU3MYECKHE CBOWCTBA
HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpuMepe Kuciopoza, cepsl, Gochopa u
yrieponaa).

Bonopon. Ilonmyuenue, ¢u3mueckue W XUMHUYECKHE CBOWCTBA: PEAKIMH C
MeTaJJIaMd U HEMeETaJulaMHu, BOCCTaHOBUTENbHbIE cBOMCTBA. ['mapunabl. TorvBHbIE
AJIEMEHTHI.

[Nanorensl. HaxoxpaeHue B mnpupoje, CHOCOObl MOJy4YeHUs, (PU3UUYECKUE U
XUMUYECKHME CBOMCTBA. ['amoreHoBoaoponbl. BaxHeie KUCIOpOIcoAepk allue
COeIMHEHUs TajoreHoB. JlabopaTopHble U TPOMBIILUICHHBIC CIIOCOOBI TMOJYYEHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUMN.
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Kucnopon, o3on. JlabopatopHble W TPOMBIIUICHHBIE CHOCOOBI TMOTYYSHUS
kuciopona. Pu3nUecKue M XUMUYECKHME CBOMCTBA M IMPUMEHEHHE KHUCIOpoAa W
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxmenme B mpupojae, CHOCOOBI TONy4YeHHs, (QU3NUECKue U
xumudeckue cBoiictBa. CepoBogopo, cynbhuasl. Oxcun cepoi(1V), okenn cepoi(V1).
CepHucrast U cepHasi KHCIOTHI U UX cOJd. OCOOEHHOCTH CBOWCTB CEPHOM KHCIIOTHI.
[IpuMeHeHune cepbl U €€ COCAUHEHUM.

A3zor. HaxoxzaeHnue B Mpupoje, CcrnocoObl ModydyeHus, ¢GU3NUECKUue U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUIbL. OKCHIBI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI ¥ UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azora u
€ro COeIMHEHUI. A30THbBIE yI0OpEHUS.

®ochop. Haxoxnenue B mnpupojsie, crnocoObl MOTy4YEHUs, (PU3NYECKHE U
xumudeckne cBoictBa. Dochuast m dochun. Oxcumsr docdopa, dochopHas
kuciota u e€ conu. l[Ipumenenue ¢dochopa u ero coegunHenuit. dochopHbie
ya0OpeHus.

VYrnepon, HaxoxkaeHUe B npupoie. AiotpornHsie Moaudukanuu. Ouznueckue
U XUMHUYECKHME CBOMCTBA MPOCTHIX BEHIECTB, OOpa30BaHHBIX yriiepoaoM. Okcunu
yraepoaa(ll), oxcun yranepona(lV), yroasHast kucinora v €€ coiau. AKTUBUPOBAHHBIN
yronb, aacopouus. dymiepensl, rpadgeH, yriaepoaHbie HaHOTPYOku. IlpumeHneHue
IPOCTHIX BEIIECTB, 00pa30BaHHbBIX YIIIEPOIAOM, U €r0 COCAMHEHUN.

Kpemuuii. Haxoxnenue B mnpupojge, CHocoObl MONy4eHHs, (U3NYECKUE U
xumudeckue cBoictBa. Okcua kpemuusi(lV), kpemHueBas KHUCIIOTa, CUIIMKATHI.
[IpumeHeHne KkpeMHus 1 ero coeAuHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxenue MmeramwioB B llepruoaudeckodl cucTeMe XUMHUYECKHX AJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme
¢busnueckue cpoiicTBa MeTawioB. lIpuMeHeHMe MeTalsioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DIIEKTPOXUMHUYECKUM Ppsii HANTPsKEHUU MeTauioB. O01Me crnocoobl MOJydeHust
METaJUIOB: THUIPOMETAIUTYPIHsl, TUPOMETAIUTYPIHsl, dJIeKTpoMeTautyprus. [lonstue o
KOppo3u# MeTaJIoB. CriocOOBI 3aIIUThl OT KOPPO3UHU.

Oo6mast xapakrepuctuka wmetamioB |A-rpynmnel  Ilepuoauueckoil cucTembl
XUMUYECKUX 3eMeHTOB. Hatpuii u kanwmii: nonydeHnue, pu3snyeckue U XMMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAUHEHUN.

Oo6mast xapaktepuctuka MertauioB |lIA-rpynmer [lepuonnyueckold cHCTEMbI
XUMUYECKUX DJJIEMEHTOB. MarHuii © Kajblui: TOJy4YeHHe, (QU3NYecKue u
XUMHUYECKHE CBOWCTBA, NPHUMEHEHUE NPOCTBIX BEUIECTB W HX COCAMHEHMIA.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHUI: TIONTydyeHue, (U3MYeCKue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE
IPOCTOrO BEUIECTBA M €ro CoeAMHeHHH. AMQoTepHble CBONCTBa OKCUAA U
TUAPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmast  xapakTepucTHKa MeTaioB noOouHblx noarpynn  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JJIEMEHTOB.

16



Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

du3nyecKkue U XMMHUYECKHE CBOMCTBA XpoMa M ero coeauHeHuil. OKcuabsl u
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarsl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydeHrne u npuMeHeHne Xpoma.

Ou3nyecKkne M XUMHYECKME CBOMCTBA MApraHia M €ro COEAUHCHUM.
Baxwneiimmme coenunenuss  wmapranua(ll), wmapranna(lV), wmapranma(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKue U XMMHYECKHE CBOMCTBA XkKeje3a M ero coequHeHuil. OKCHIBL,
ruapokcuasl u conu xenesa(ll) u xxenesa(lll). [TonyueHnne u npuMeHeHUe xKeje3a
€ro CILIaBOB.

dusnyeckue U XUMUYECKUE CBOMCTBA Meau U €€ coenuHeHui. [lomyueHue u
MIPUMEHEHHUE MEIU U €€ COCTMHECHUM.

[Muuk: mnonydyeHue, ¢GU3MUECKHE W XUMHUYECKHE CBoMcTBa. AMboTepHbIe
CBOMCTBa OKCHJA M THUJIPOKCHUJIA LIMHKA, TUIPOKCOKOMIUIEKCHI ITMHKa. [IprMeHeHue
[AHKAa U €r0 COeANHECHUH.

OKCNEpUMEHTAIbHBIE METOJbl HW3YYEHMsS] BEIIECTB M UX MPEBPAIICHUI:
M3y4eHHE O0Opa3l0B HEMETAIIOB, ropeHue cepsl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamuibl W CIUIaBbl», B3aUMOJICHCTBUE
IIEJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAJIOB C BOJION (BO3MOXHO MCIOJIb30BAHUE
BHUJICOMATEPUAJIOB), B3aWMOJICUCTBUE IIMHKA W >Kelie3a C pacTBOpaMU KHUCJIOT U
1IeJI04Y€el, KaUECTBEHHBIEC PEAKIIMM Ha HEOPTAHUYECKUE aHHOHBI, KATUOH BOJOPOJA U
KaTUOHBbl METAJJIOB, B3aUMOJCHCTBHE THUIPOKCUIIOB AaJIOMUHUS W IIMHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, PELICHUE SKCIEPUMEHTANIBHBIX 33/1ad MO TeMaM
«Tanorensl», «Cepa u e€ coeauHeHUs», «A30T U (hochop U UX COCAUHECHUS,
«MeTasibl TIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponb xumuun B obecniedeHnn yCTOMYMBOrO pa3BUTHs yenoBeuecTBa. [loHsTue 0
Hay4YHBIX METOJaX TMO3HAHUSI U METOJ0JIOTUM HAy4YHOro HccieaoBaHus. HaydHbie
MPUHIUINBl OPTaHU3AIMN XUMHUYECKOTO MPOU3BOJICTBA. [IpOMBINLICHHBIE CIIOCOOBI
MOJYYEHUs] BaKHEHIIUX BenlecTB (Ha MpUMEpe MPOM3BOACTBA aMMHaKa, CEpPHOM
KHUCJIOTHI, MeTaHoja). [IpoMbllieHHbIE CIOCOOBI MOJYYEHUs] META/VIOB U CIUIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPY>KaloIlel Cpelibl U €ro MocieACTBUs. Poyib Xumuu B
o0ecrieueHU U YHEPTETUUECKON OE30MMaCHOCTH.

XuMusi U 340pOBbe 4esoBeKa. JlekapcTtBeHHble cpenctBa.  lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHST TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Pons xumuu B
o0ecreueHnH MHUIIEeBOM 0e30MaCHOCTH.

Kocmernueckne u mnapdromepusie cpeactBa. bwitoBas xumus. [IpaBuia
0€30MacHOr0 UCIIOIB30BAHMS MPETIapaTOB OBITOBOW XMMHUU B TTIOBCETHEBHOMN KU3HU.

XUMHUST B CTPOUTEIBCTBE: BAXKHEUIIHNE CTPOUTENIbHBIC MaTepHuayibl (IIEMEHT,
OCTOH).

XuUMUS B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKdh, CTEKJIO, KepaMHKa.
Marepuansl 11 2IEKTPOHUKHA. HaHOTEXHOI0THu.
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Pacuérnble 3anaumn.

Pacuéter: maccel BemecTBa WM 00bEMA Ta3oB MO HW3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WK 00bEMY OJHOTO M3 YUACTBYIOUIMX B PEAKIIUU BEIIECTB, MACChI
(00OBEMa, KOMYECTBA BEILIECTBA) MPOAYKTOB PEaKIIMK, €CIIU OJTHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIINU, €CIIU OHO U3
BEIIECTB JIAaHO B BHUJIE PACTBOPA C OMNPEACIEHHOM MACCOBOW JOJEH PACTBOPEHHOTO
BEI[ECTBA, MAaCCOBOM JI0JM M MOJISIPHOM KOHIICHTPALMU BEIlECTBA B pacTBOpPE, J10JIU
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXnpeIMeTHBIX CBS3€H MPU M3YyUYEHUHU OOIIeH U HeOpPraHUYECKON
xuMuH B 11 Kiacce ocymiecTBisieTcs: Yepe3 UCIO0JIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHbIX TIOHATUW, TaK W TOHSTHM, MPUHATHIX B OTACJIBHBIX IpEaMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE TOHSTHS: SIBJICHHE, HAy4YHBIM (pakT, rumoresa,
TEOpUs, 3aKOH, aHalu3, CUHTE3, KiIaccu(uKaius, NEePUOAUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTMPOBAHUE.

®dusnka: Matepus, MUKPOMHUP, MAKPOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, YHEPIeTUYECKUI YPOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHO€ COCTOSIHUE BEIECTBA, WJICAIbHBIA Ta3, (U3NYecKue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: knetka, opranusM, sKkocuctema, ouochepa, MeTaboIIU3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJIKH, KHUPbI, YIJICBOJbI, HYKICMHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: mMuHEpasbl, TOPHBIE IMOPOJbI, MOJE3HBIE HCKOIMAaeMble, TOIUIUBO,
pecypchl.

TexHoNOorus: XUMHUYECKas MPOMBIIIJICHHOCTh, METAJLTyprus, CTPOUTEIbHbIC
MaTepualibl, CEJIbCKOXO3UCTBEHHOE MPOU3BOJCTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapMalieBTHUECKasi TPOMBIIIJIEHHOCTh, POU3BOJCTBO KOCMETHUYECKUX MpenapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpPUAJIOB, 3JIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHUHU.
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3. IlnanupyeMble pe3yabTaThbl 0CBOEHHS MPOTrPAMMBbI 0 XUMUH HA
yriiy0JIeHHOM YPOBHe CpeHero oouiero oopa3oBaHus

JINYHOCTHBIE PE3YJIbTATBHI

B COOTBETCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM TMOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHEro
oOmiero  oOpa3oBaHUSI  BBIACICHBI  CJICIYIONIME  COCTABIIAIONINE: OCO3HAHUE
OOYYarOIIMMHUCS  POCCUUCKONW  TPaXTAHCKOM HIEHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA M CaMOOIPEAECICHUIO; HAJUYUEe MOTHBALHMHU K
OOy4EeHHMIO; TOTOBHOCTb M CIOCOOHOCTh OOYYaIOMIMXCA PYKOBOACTBOBATHCS
OPUHATBIMH B OOIIECTBE TNpaBWIaMM M HOpPMaMu TIOBEACHHS; HAJIU4YUE
MIPaBOCO3HAHUS, DKOJOTHUUECKONW KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh LEIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS MpeaAMeTa «XHUMHUS»  OTpa)aroT
c(hOpPMUPOBAHHOCTh OMbBITA IIO3HABATEIBHOW M NPAKTUUECKON JEATECIIbHOCTU
oOyyJaromuxcsi B MpoLiecce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUSI MpeaMeTa «XUMHS»  OTpakaroT
c(hOpMUPOBAHHOCTh OMbITA TIO3HABATEIBHOW U TNPAKTUYECKON JIE€SITEIHHOCTH
oOyyJarommxcsi B MPOLIECCE pean3alid 00pa3oBaTeNIbHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS O00YYarOUIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEACTABICHUS] O COLMAJbHBIX HOPMax MW TMpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MPU CO3JAHUU yU4eOHBIX
MIPOEKTOB, PEIIEHUN y4eOHBIX M TMO3HABATEIbHBIX 33/1a4, BBHITIOJIHEHUH XUMUYECKHUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W TMPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NI€SITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY W HAyYHOMY HACJICIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTU TEOPUM U TPAKTHUECKOTO
NPUIOKEHUSI XHMHUHU, OCO3HAHUS TOrO, 4YTO JAHHbIE HAyKH €CTh pe3yJbTar
JUINTENIbHBIX ~ HAOJIOJCHUHN,  KPOMOTJIMBBIX  DKCIHEPUMEHTANIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHH U MOCIEAYIOIIEM aHAIU3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEICHUSI;

19



Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

CIIOCOOHOCTH OIIEHWBATh CUTYyaIluH, CBS3aHHBIC C XUMHUYECCKUMU SIBIICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEICHHE M TOCTYNKHA CBOMX TOBApHUILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEICTBUIA
MOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl IEHHOCTEH 370pOBOTO MW  0Oe3omacHOro o0pa3a  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pu3nyeckoMy u
MICUXUYECKOMY 370POBBIO;

cobOmoieHUsT TpaBui  Oe3omacHOro oOpallleHusl ¢ BeIIeCTBaMU B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl [IEHHOCTU TMPaBWI  HHJIUBUIAYAIHBHOTO U  KOJUIEKTUBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCIEICTBUN W HEMPUATUS BPEAHBIX MPUBBIYEK (YHMOTPEOJICHHS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTHU B y4eOHO-HUCCIIe10BaTEIhCKON
JEATEeIIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUJIAX JEATECIbHOCTH,

YCTAaHOBKHM Ha aKTMBHOE yYacTHE B PEUICHUU NMPAKTUYECKUX 3a7a4 COLUAIbHON
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YyUYECHHIO MPOQEcCHuil pazIMyHOrO0 poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUUN 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPpyJa U pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAJIbHOW  TPACKTOPUU
oOpazoBaHus, Oyayiiei npodeccuu u peaan3aiuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIHOCOOHOCTEW K XUMHUHM, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIECO0OPA3HOr0 OTHONIEHUS K TPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUSl TJ00AJILHOTO XapakTepa »HSKOJOTHYECKUX MpoOJIeM, BIIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CpEbI;

OCO3HAHUS HEOOXOIUMOCTH MCIOIB30BAHMS TOCTHKEHUN XUMUU TSI PEIICHUS
BOIIPOCOB PAI[MOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMPUITUSA JCUCTBUM, IPUHOCAIINX BPE OKPYN AKOUIEH TPUPOJHON
cpene, yMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE JKOJOTHUYECKHE TOCIEIACTBUS
MPEANPUHUMAEMBIX JEMCTBUN U MPENOTBPALIATh HX;

HaJIMYUsl Pa3BUTOTO HKOJOTMUYECKOTO MBIIUICHUS, AKOJOTUUYECKON KYJIbTYpHI,
OTIBITA JEATEIBHOCTH SKOJIOTMYECKON HAIMPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMH B TTO3HABATEJIbHOW, KOMMYHUKATUBHONW U COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTHUBOCTOATH UACOJIOTMH XeMopoOouu;
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7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU
1 OOLIECTBEHHOM NIPAKTUKH;

NOHUMaHUs cHeuqupUKM XUMHUM KaK HAayKH, OCO3HaHUs €€ poilu B
(GbOopMUPOBAaHUN PAIMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUU IIEJIOCTHOTO
NPEACTABICHUAS] 00 OKpPYXAlOIEM MHUpPE KaK O €IMHCTBE NPUPOAbI M YEJIOBEKA, B
NO3HAaHUM TMPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIeHUH MpoOJIeM COXpaHEHUs
IPUPOJITHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAUMMOCTH XUMHHM U1 COBPEMEHHOW LIUBUIIM3ALNN:
B €€ I'YMaHUCTUYECKOW HaNpaBJICHHOCTU M BaXHOW POJM B CO3/JaHUU HOBOM 0a3bl
MaTepUaIbHON KYJIbTYpBhl, B PEIICHUU ITI00aNbHBIX IPOOJIEM YCTOMYUBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHINEBOM M  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUH MEAMIIMHBI, 0OECIEUEHUH YCIOBUM YCIEIIHOrO TpyAa U
HKOJIOTUYECKH KOM(POPTHOM KU3HH KAXkKI0T0 YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM  TIpPaMOTHOCTH: TOHUMAaHUS  CYIIHOCTH  METOJIOB
MO3HAHHUSA, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJb30BATh
NOJIy4aeMble 3HAHUS JUIsl aHaIu3a U OOBSCHEHHMs SIBJIEHUN OKPYKAIOIIEr0 MHUpA U
IMPOUCXOMSIINX B HEM U3MEHEHUI, yMEHUS JieaTh 0O0OCHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOJIYyYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ MCHOJb30BaTh XHUMHUYECKUE 3HAHUS I
pelIeHus mpoOJieM B pealibHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K IO3HAHUIO, UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTHU W CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIy4EHHIO HOBBIX 3HAaHMM 1O XUMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pas3iU4YHbIX cepax NpoecCUOHAIbHOU
NEeSATETbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIE Pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI 10 XMMHH Ha YpPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HAYNMBIE LTSI dbopMHUpOBaHHUS MHPOBO33pEHUS o0yJaronmxcs
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE TOHATHS, OTpPa’KaroIIne
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHeNUPUKY METOJOB IMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwuisi, BEIIECTBO, DHEPTHUS, SBIICHUE,
mpoliecc, CUCTeMa, Hay4YHbIM (akT, MPUHIINI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UcclieOBaHNe, HAOTIOIeHNEe, N3MEPEHUE, DKCIIEPUMEHT U JAPYTHE);

yHUBEpCaIbHbIC y4eOHbIE JeHCTBUSA (TTO3HABATEIIbHBIC, KOMMYHUKATHBHBIC,
pETyISTUBHBIE), oOecrnieunBarone GopMUpOBaHUE (PYHKITMOHAIBHONH TPAMOTHOCTH
Y COIMAIBHON KOMITETEHIIUH 00YJarOITuXCs;
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CIIOCOOHOCTh 00YYarONTUXCsl UCIIOIh30BaTh OCBOCHHBIE MEXKIMCIUTLTHHAPHBIC,
MHUPOBO33pECHUYCCKUE 3HAHWS W  yHHBEpCaJbHBIE  y4eOHbIC  JCHCTBHI B
ITIO3HABATEJIbHON U COLMAIIBHON MPAKTHUKE.

MeTanpeaMeTHbIE  pe3yiIbTaThl  OTPAKAIOT OBJIAJACHHE YHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATEIIEHBIMHU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JCHCTBUSAMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

1) 0a3oBbIe JIOrHYeCcKHe TeMCTBUS:

CaMOCTOATENbHO  (opMyJIHpOBaTH M aKTyallM3WpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh IENH JIeATeNIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh TIPU OCBOEHUM 3HAHUM MPUEMBI JIOTHUYECKOTO MBILIUICHUS:
BBIJICTISATh XapaKTEPHbIE NPU3HAKKA TOHITUHA M YCTAHABIMBATH HX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUSL JI1 OOBACHEHUS OTIEIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUH IS KJIacCU(UKAIIMU BEIIECTB U XUMHUYECKUX
peaKkuu;

YCTAHABJIMBATh  NPUYMHHO-CJICJACTBEHHBIC CBA3UM  MEXKAY  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyk AcHUA (MHIYKTHBHBIE, JEIYKTUBHbBIC, IIO
aHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHH CUMBOJAYECKHUE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHHUS — XUMUYECKUN
3HaK (CUMBOJ) 2JIEMEHTa, XUMUYecKas (popMyJia, ypaBHEHUE XUMUYECKON PEAKIINH —
IpU pEIICHUH YYEOHBIX ITO3HABATENIbHBIX U TMPAKTUYECKUX 3aja4, MPUMEHATH
Ha3BaHHbIC MOJICIbHbBIE TMPEJCTABICHUS JIS BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO IMO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpoOBaTh LIENU U 3a/1a4d UCCIIEAOBaHUs, UCIIOJIH30BATh MTOCTABICHHBIC U
CaMOCTOATENHEHO C(HOPMYITUPOBAHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI it (OPMHUPOBAHMSI THUIOTE3bl IO TPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMbBIX CYXCHUI;

BJIAJICTh HABBIKAMU  CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUA M TIPOBEACHUS
YYCHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIONATh 33 XOIOM
mpoliecca, CaMOCTOSTENBHO TPOTHO3UPOBATH €r0  pe3ysibTar, (pOopMyIHpOBAThH
00001IIeHNsT U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIhTATOB HCCIIEIOBAHMSI,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  UCCIIEeNOBATENbCKOW M IPOEKTHOM
JEATEIIbHOCTH, MPOSIBIIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
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METO/IOB pEUIEHUs MNPaKTUYECKHX 3a/ad, NPUMEHEHUIO0 pPa3Ju4YHbIX METOOB
MO3HAHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B  Pa3IMYHBIX HUCTOYHMKAX uHpopManuu (HAy4dHO-
NOMyJIsIpHAs TUTEPATYPA XUMHUECKOTO COJAEPKAHMS, CIIPABOYHBIE TOCOOUS, PECYPCHI
WuTtepHera), aHanmu3upoBaTh HHPOPMAIMIO  PAa3IMYHBIX BHUIOB U  (opMm
IPEJICTaBICHNS, KpUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GopMynupoBaTh 3ampochl U NPUMEHATH Pa3jIMYHbIE METOABI IPHU IOUCKE U
orbope wuHbOpMAIMK, HEOOXOAUMON 11  BBINOJHEHUS  Y4eOHBIX  3ajaad
OIpENENEHHOIO TUIIA,;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BHIOMPATh ONTUMAJIBHYIO (pOpMY TpencTaBieHus nHpopmanuu
(cxemsl, rpauKy, TUarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

MCITI0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPHU padOTe C XUMUYECKON
uH(popMauen: NPUMEHSITh MEXIpeAMETHbIE ((U3MUYECKUEe M MaTEeMATHYECKHE)
3HAKM M CHMBOJIBI, (QopMyibl, aOOpeBHATypbl, HOMEHKJIATYpPY; HCIOJIb30BaTh
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe TeHCTBHS:

3a/71aBaTh BOMPOCHI IO CYIIECTBY 00CYKaeMOM TEMBI B X0JI¢ THaJIoTa W/WUiTu
JIMCKYCCHH, BBICKA3bIBATh HJICH, (OPMYIHUPOBATH CBOM MPEIIOKEHUS OTHOCUTEILHO
BBITIOJTHEHHUS MPEJIJIOKEHHOM 3a/1auu;

BBICTYIIaTh C TMPE3eHTAllMe pe3yJIbTaTOB II03HABATEIBLHON JEATEIbHOCTH,
MOJTYYEHHBIX CaMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHHKAMHU IIPHU BBHITTOJIHCHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYSCKOW pPadOTHl 1O HCCIEIOBAHHIO CBOMCTB
M3y4aeMbIX BEIICCTB, peaau3aiuu yaeOHOro mpoeKkTa, U (hOpMyJIMPOBAThH BHIBOIBI 110
pe3ynbTaTaM TMPOBEAEHHBIX HMCCICIOBAHUN IMyTEM COTJIACOBAHHS TO3HMIIMN B XOJE
o0CcyxeHrst 1 0OMEHA MHEHUSMHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOATENIBHO IUIAHUPOBaTh M OCYILIECTBIAATH CBOK II03HABATEILHYIO
NEeATEIbHOCTh, OIpeaeisass €€ Uenu M 3aJadd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOJAMMOCTH  KOPPEKTHUPOBATHh MpPEAJIaraéMblii  aNropuT™M JEUCTBUH  Npu
BBINIOJIHEHUH Y4YE€OHBIX M MCCIENOBaTeIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CIMOCOO0 WX peleHUs € Y4YETOM TMOIMY4YeHHMs] HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESTENBHOCTH HAa OCHOBE CaMOaHajlu3a |
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATDBI
[IpeameTHBIC pe3ynbTaThl OCBOEHHUS MPOTPAMMBI TIO XMMHUU Ha YTIIYOJIEHHOM
YpOBHE Ha ypOBHE CpeHEro o01ero oOpa3oBaHMs BKIIOYAIOT Crienu(rueckue s
y4eOHOTO TpenMera «XUMUs» Hay4dHbIC 3HAHHUSA, YMEHUS W CHOCOOBI JCHCTBUIN TIO
23



Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

OCBOCHHIO, HMHTCPIIPCTAINHN U HpCO6p&30BaHI/I}O 3H3HHI>1, BUObI ACATCIBHOCTHU IIO
MMOJIYYCHHUIO HOBOTO 3HAHUA W TIPHUMCHCHUIO 3HAaHUU B Ppa3INIHbIX yT-Ie6HbIX
CUTyalusiax, a TaKKC B PCAJIbHBIX KU3HCHHBIX CUTyalUsAX, CBA3AaHHBIX C xumuei. B
nporpamMme 1mo XuMuu npCcaIMCTHBIC PC3YJIbTaThbl HIPCACTABJICHBI 110 T'OJaM U3Yy4YCHUSI.

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMush» OTpakaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUN: O MECTE€ W 3HAYCHUM OPTaHUYCCKOMN
XUMHUH B CHCTEME €CTECTBEHHBIX HAayK W €€ poJIi B OOECIEYEHUU YCTOWYUBOIO
Pa3BUTHUSL YEJIOBEYECTBA B PEUICHUHU MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYecKon u
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX UICTOYHUKOB SHEPI'HH, B 00€CIIEUCHUH PAllMOHAIBHOTO IPUPOAOIIOIH30BAHUS,
B (OPMUPOBAHMM MHPOBO33pEHUS U OOIIEH KyJbTYphl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO M IPUPOIHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHUK,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TMOHITUS — XUMHUYECKUM SJIEMEHT, aToM, SIIPO U BJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aTOMHBIC OpOWMTaIM, OCHOBHOE M BO30YKIECHHOE
COCTOSIHUSI ~aToMa, TUOpUAM3alMs AaTOMHBIX oOpOuTaned, HOH, MOJIEKyIa,
BAJICHTHOCTh, AJIEKTPOOTPUILIATEIBHOCTh, CTENEHh OKHUCJICHUS, XMUMHUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BbEM, YIJIEpOJHBIN CKeNeT, (QyHKIMOHATbHAS
rpynmna, pajadkan, CTpYKTypHble ¢opmyibl  (pa3BEpHYThIE, COKpaIIEHHBIE,
CKEJIETHBIC), HM30MEpHUs CTPYKTypHass U TMPOCTPAHCTBEHHas (TreoMeTpuyecKas,
ONTUYECKAs ), ©U3OMEPHI, TOMOJOTUYECKUN PsiJl, TOMOJIOTH, YIJI€BOJAOPO/IbI, KUCIOPOI-
U a30TCOJIepXkKAIIME OPraHUYECKHE COCIMHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIC COCTUHEHUS; TEOPHUH, 3aKOHBI (TIEPUOUIECKUN 3aKOH
. . MenneneeBa, Teopusi CTpOCHUsI opraHmyeckux BemectB A. M. bytieposa,
3aKOH COXPAHEHUSI MAacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALLCHUS YHEPTUH TIPU
XUMHUUYECKUX  PEaKIMsiX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK  XHMHUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEkKAIMe B OCHOBE IMOHMMAHHUS TMPUYUHHOCTU H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM;, TPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiui, TePMOJUHAMUYECKUX U KUHETUUECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHUS,
O B3aMMHOM BJIMSSHUM aTOMOB W TPYyNIl aTOMOB B MoJjeKyjlax (MHIYKTUBHBIN U
Me3omepHbi dddektr, opuentantel | u Il pona); dakronornueckue cBeaeHus o
CBOMCTBax, COCTaBe, MOJy4YeHUH U OE30MACHOM UCIOJIb30BAHUU BaKHEHIIINX
OpPraHUYECKUX BEIIECTB B OBITY W MPAKTUUECKOW JEATEIbHOCTH 4YelIOBeKa, OOIIMX
Hay4YHBIX MPUHIMNAX XHUMUYECKOrO0 MPOU3BOJCTBA (HA MpHUMEPE MPOU3BOJCTBA
MeTaHoJIa, IepepadoTKu HeDTH);

chOpPMHPOBAHHOCTh YMEHUM: BBISBISITH XapaKTEPHbIE TPU3HAKU TOHSATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTHUS TpU
OMMUCAHUU COCTaBa, CTPOEHUSI U CBOMCTB OPTraHUYECKUX COETUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:
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UCIOJIB30BaTh XMMHYECKYI0 CHUMBOJIMKY JUIS COCTABJICHHS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (GOPMYN OPraHHYECKUX
BEILECTB;

COCTaBJISITh yPaBHEHHUS XUMHUYECKHX PEaKIMi U PaCKpbIBaTh WX CYUIHOCTB:
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuii MOCPEICTBOM COCTABJICHHUSI
AJIIEKTPOHHOTrO OajaHca »JTHUX pEeaklMil, peakuud HOHHOTO OOMEHa IyTéM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3rOTaBIMBATh MOJIEIHM MOJIEKYJl OPTaHUYECKHUX BEIIECTB ISl WILTIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpPMHPOBAHHOCTh YMEHUMN: YCTAaHABIMBATH NPUHAMJICKHOCTh HN3YUCHHBIX
OpraHMYEeCKUX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OINPEAeIEHHOMY
KJaccy/Tpynmne COeAVMHEHWH, JaBaTh WM Ha3BaHUsA IO CHCTEeMaTHYECKOM
Homenkiatype (IUPAC) u mpuBOAWTH TpUBHAIBHBIC HA3BaHUSA [JIST OTACIBHBIX
NPEICTABUTENIC OpPraHUYECKUX BEIIECTB (3TUJIEH, allETUJIEH, TOJIYOJI, TIULEPHH,
TWICHIJIMKONb, (eHon, (opMalbIerus, aueTalbAeru]], aueToH, MypaBbUHAs
KHCJIOTa, YKCYCHasi KHUCIJIOTa, CT€apUHOBAs, OJEHMHOBAs, MAJIbMHTHHOBAS KHUCIOTHI,
TJIMLWH, aJaHWH, MajibTo3a, (PYKTO3a, aHWJINH, JAUBUHUJ, W3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMUPOBAHHOCTh YMEHHS  ONPENEIsITh BHJI XHUMHUYECKOH CBSI3U B
OPraHUYECKUX COCIUHEHUSX (KOBAJIEHTHasT M MOHHAas CBi3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHHUSI TPUMEHATh IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. ByriepoBa ansi oObsICHEHUS] 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c(pOPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOEHUE, (HU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIHUYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB, aJIKaJUEHOB, aJKHHOB,
apOMaTUYECKHX YTJIEBOJOPOJAOB, CIHUPTOB, albJIETUIAOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIOXHBIX 3(UPOB, KXUPOB, HUTPOCOCIMHEHHA W aMHUHOB,
AMUHOKHUCIIOT, OEJIKOB, YIiIeBOA0B (MOHO-, M- U MOJINCAXapHUIOB), HIUTFOCTPUPOBATH
TEHETUYECKYIO CBSA3h MEXAY HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX
peakinii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

chOpPMHPOBAHHOCTh YMEHHUS TOJATBEPKJAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCMMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT
KpPaTHOCTHU U TUIA KOBAJIEHTHOU CBSI3U (G- U T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
IpyII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTb HCTOYHHKHU YTIEBOIOPOIHOTO
ChIpbs (HE(DTh, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI €T0 MepepaboTKH U MPAKTUIECKOE
IPUMEHEHHE TIPOAYKTOB TiepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHUHW O ECTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUS — HAOJIOJIEHUU, U3MEPEHUH, MOJACIUPOBAHUU, IKCIEPUMEHTE
(peaTbHOM M MBICIICHHOM) U YMEHUS IIPUMEHSTh OTH 3HAHUS,
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c(OpPMUPOBAHHOCTh YMEHHUS NMPUMEHSATHh OCHOBHBIE OINEpAIM MbBICIUTEIbHON
NEeATeTbHOCTH — aHajdu3 W CHUHTE3, CpPaBHEHHE, O0OOIIEHWE, CHCTeMaTH3aIlUIo,
BBISIBJICHUE MPUYMHHO-CIEJICTBEHHBIX CBA3€H — JJI M3YUYEHUsS CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHI: BBISIBISTh B3aUMOCBSI3b XMMHUYECKHUX 3HAHHUM C
NOHATUSAMU W TPEACTABICHUSIMU JPYIUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
O0osee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEpHAIbHOIO €IMHCTBA MUpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS IO OPraHUYECKOW XUMHUHU i OOBACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYETHI MO XUMUYECKUM (opMyram
U YpaBHEHUSM XUMHUYECKUX PEAKIUH C HUCIHOJIb30BaHUEM (U3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacy€Thl MO HAXOXKJIECHUIO XMMHUYECKON (QOpMyJibI
BEILECTBA IO W3BECTHBIM MAacCCOBBIM JIOJISIM XMMHYECKHX 3JIEMEHTOB, IPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, aHAJIM3UPOBATh U OLICHUBATh C
MO3ULUNA 3KOJOTMYECKON 0€30MaCHOCTH MOCIEACTBUS OBITOBOI M MPOU3BOICTBEHHON
NEATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW € NepepadOTKOMl BEIIECTB, MCIOIb30BAThH
MOJIyYCHHBIE 3HAHUS JJIs1 NMPUHATHS T'PAMOTHBIX pEUIEHUH MpoOJeM B CUTYalMsX,
CBSI3aHHBIX C XUMUEH;

C()OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIBHO IUIAHUPOBaTh WM IMPOBOJUTH
XUMHUYECKUN OKCHEPUMEHT (MOJyYEeHHE M M3YYEHHE CBOMCTB OPraHHYECKHX
BEILECTB, KAYECTBEHHBIE PEAKUHUHU YIJIEBOJAOPOJIOB PpAa3JIMYHBIX KJIACCOB U
KHCIJIOPOJACOAEPKAIIUX OPraHWYECKUX BEUIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX
3aJa4 10 PACIO3HABAaHHWIO OPraHMYECKUX BEILECTB) C COONIOJICHUEM MpaBuUil
Oe3omacHoro oOpamieHusi ¢ BellecTBaMHM UM JJAOOpaTOPHBIM  000PYJIOBAHUEM,
bopMynaMpoBaTh I1ENb HUCCIENOBAHUS, TMPEJICTABIATh B Pa3IU4YHOA  (opme
pE3yNbTAThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coOJIr01aTh TMpaBWiIa IKOJOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3/0POBBS, OKPYKaIOIIEH
MPUPOIHON Cpebl U JOCTUKEHHUS €€ YCTOWUMBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHS Ha >KUBbIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaress 111K

aHaAJIM3UPOBaTh 11€JIECO00PA3HOCTh NPUMEHEHUS] OPraHWYEeCKUX BEIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUI: OCYILECTBIATh II€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(POPMAIUKA B PA3IUYHBIX MCTOYHHMKAX (HAy4YHas W y4eOHO-HaydHas
JUTEpaTypa, CpelcTBa MaccoBoM MHpopmanuu, UHTEpHET U ApyTHe), KPUTUUYECKU
aHAIM3UPOBAaTh XMMUYECKYI0 MH(POpPMAIIHIO, NepepadaThiBaTh €€ U MCHOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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11 KIIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OO01as u HeopraHudeckasi XUuMHs
OTpaXaroT:

c(OpPMUPOBAHHOCTH TMPEACTABICHUI: O MaTepualbHOM €AMHCTBE MHUDA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJIEHUN MPHUPOJBI, O MECTE€ U 3HAUEHUH XUMHH
B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B 00ECIEUEHUH YCTOMYUBOTO Pa3BUTHSA, B
pelIeHnn Ipo0JIeM SKOJIOIMUYECKOM, SHEPreTUYeCKOW M MUIIEBOM O€30MacHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3JaHUN HOBBIX MAaTE€pUaIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00ECreYeHN  palMOHAJIbHOIO  IPUPOJONONIb30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33pEHUSI M OOLIed KyJIbTyphl 4YEJOBEKa, a TaKXKe HSKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpEJIE;

BIQJCHUE  CUCTEMOM  XMMMYECKMX  3HAaHUM,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAOIINE MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIbI,
DJICKTPOHHAs 000JloYka aroma, S-, P-, O-aTOMHBIC OpOWTaIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHHMSI aroMa, THOpuAu3alys aTOMHBIX oOpOuTaned, HOH,
MOJIEKYJIa,  BaJIEHTHOCTb,  3JIEKTPOOTPULATENBHOCTh,  CTENEHb  OKHUCIICHHUS,
XUMUYECKass CBs3b (KOBaJEHTHas, WOHHAsg, MeETaJuIMYecKas, BOJOPOAHAs),
KpUCTaJUIMYECKasi pemeTka, XHUMHYEcKash peakiusi, pacTBOP, 3JIEKTPOJUTHI,
HEAJIEKTPOJUTHL,  AJIEKTPOJIUTHYECKAss JMCCOLUMALUs, CTENeHb JAUCCOLMALINH,
BOJOPOJHBIA  IOKAa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOW 3¢ deKT
XUMHUYECKOM PEaKINH, CKOPOCTbh XMMHUYECKOW pPEaKIUU, XMMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS DIEKTPOIUTHUECKON AUCCOLMALNN, TEPUOANUECKUNA 3aKOH
JI.1A. MenneneeBa, 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHHS H
IIPEBPAILCHNS] 3HEPTUU IIPU XMUMHUYECKUX PEAKLMUSAX, 3aKOH IOCTOSTHCTBA COCTaBa
BEILECTB, 3AaKOH JIEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK
XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIME B OCHOBE NMOHUMAaHUS MPUYMHHOCTU
U CHUCTEMHOCTM XMMHUYECKHX SIBJICHHI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJISPHOM YpPOBHSIX;
NPEACTABICHUS] O MEXaHM3MaX XUMUYECKUX peaKui, TEePMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MX TMPOTEKaHUsA, O XHMHYECKOM pPAaBHOBECHH,
pacTBOpax M JUCIEPCHBIX cUCTEeMax; (PAKTOJOTUYECKHUE CBEJIEHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH M OE€30MaCHOM HCIOJIb30BAHUU BAKHEHIIMX HEOPraHUYECKHX
BEUIECTB B OBITY W MPAKTUUYECKON JESITENbHOCTH 4YeJIOBEKa, OOLIMX Hay4YHBIX
IPUHIMIIAX XUMUYECKOTO ITPOU3BOICTBA;

C()OPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpPHbIE NPHU3HAKU MOHSITHM,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIUME IOHATUS IPH
ONMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHUS HCMOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss  GOpMyd  BEUIECTB W YpPaBHEHUW  XUMUYECKUX  pEaKLUi,
cuctematudeckyto HoMmeHnknarypy (IUPAC) u TpuBmanbHble HAa3BaHUS OTIEIbHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUS OINpPEAENATh BaJECHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX, BUJ XUMHUYECKON CBsI3U (KOBaJEHTHas,
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WOHHAs, METaJUIMYecKas, BOJOPOJHAsA), THUIl  KPUCTAUIMYECKON  PEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OpMUPOBAHHOCTH YMEHHS OOBSICHITH 3aBUCUMOCTD CBOICTB BEIIECTB OT BHJIA
XUMHYECKON CBSI3M U THUIA KPUCTAUTMYECKOW peméTkd, OOMEHHBIA M JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIGHTHOW CBS3H;

c(OpPMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPraHUYECKHE BEIIECTBA
M0 MX COCTaBy, XUMUYECKHE PEAKIMH MO Pa3IUYHBIM MPU3HAKAM (YHCIIy U COCTaBY
pearupyromux BelIeCTB, TEIJIOBOMY d(QeKTy peakuuu, U3MEHEHUIO CTEIeHe
OKHUCJICHHSI DJIEMEHTOB, OOpaTUMOCTH, Yy4YaCTHUIO Karajauszaropa U JpYyTue);
CaMOCTOATENLHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJIs1 KIacCU(PUKAIIMU U3YYaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIU;

chOpMHPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI NIeprogudeckoro 3akona . U.
MenneneeBa U JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKT€pU30BaTh IEKTPOHHOE CTPOEHUE ATOMOB
YU MOHOB XMMHMYECKHX 3JIEMEHTOB MEPBOro—4eTBEPTOro nepuonos llepuoanueckoit
cucrembl J[.MI. MenneneeBa, HMCHONb3ys TOHATHUSA «IHEPrETUYECKUE YPOBHU»,
«IHEPreTUYEeCKHe TMOAYPOBHU», «S-, P-, d-aToMHBIE OpOWTaNm», «OCHOBHOE H
BO30Y)X/IEHHOE HSHEPreTUYECKUE COCTOSIHHS aTOMa»; OOBACHITh 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHYECKHX 3JIEMEHTOB M UX COCAMHEHUN [0 NEpUoJaM U
rpynnaM Ilepuonnueckon cucremsl [[. 1. MenzaeneeBa, BaJIeHTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

chOpMHPOBAHHOCTh ~ YMEHHUN:  XapakKTepus3oBaTh  (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, OATBEPKAATH CYLIECTBOBAHNE
TE€HETUYECKOM CBSI3M MEXAY HEOPTaHMYECKMMH BEILECTBAMU C IIOMOLIBIO YPAaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIINI;

cOPMHPOBAHHOCTh ~ YMEHUS  PACKphIBaTh  CYIIHOCTh:  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO OasiaHca
TUX pEakUMil; peakuuid HOHHOro OOMEeHa NYyTEM COCTaBJIEHUS HMX IOJHBIX U
COKpAILIEHHBIX VOHHBIX YPaBHEHHI; peakun TUAPOIN3a; peakuuin
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh yYMEHUS  OOBSCHATH 3aKOHOMEPHOCTH  IPOTEKaHUS
XUMUYECKUX PEaKUUd C YYETOM HX HHEPreTUYECKHUX XapAKTEPUCTHK, XapaKTep
WU3MEHEHUSI CKOPOCTM XUMHYECKOM pEaKkUMu B 3aBUCUMOCTH OT Pa3IU4HbIX
(bakTOpoB, a TaKkKe XapaKTep CMELICHHUs XMMHUYECKOIO PaBHOBECHUS O] BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUECKUE PEAKINH, JIeKAIIHIE
B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHs] CEPHOM KUCIIOTHI, aMMHaKa, OOlI1e HayyHbIe
OPUHIUMOBL ~ XUMUYECKUX  TMPOMU3BOJCTB;  LEJIECOOOPAa3HOCTh  MPUMEHEHHUS
HEOPTraHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTA M B OBITY C TOYKH 3pEHUSA
COOTHOILECHHUS PUCK-TIONb3A;

cOpPMHPOBAHHOCTh BIIAJIEHUS CHCTEMOW 3HAHMW O MeToJax HayyHOTO
NMO3HAHUA SBJICHUM TMpUPOAbl — HAOJIIOJEHUE, HU3MEpEHHe, MOJEIUPOBaHUE,
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AKCHEPUMEHT (pEeasIbHBIM M MBICICHHBIN), UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKax,
YMEHHUSI PUMEHSITh 3TU 3HAHUS NPU FIKCIEPUMEHTAIILHOM HCCIEOBAHUM BEIIECTB U
J1s1 OOBACHEHUSI XUMUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, TPAKTUUECCKON
NEATEIIbHOCTH YeJIOBEKa U B ITOBCEIHEBHOM KU3HU;

c(hOPMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XHUMHYECKUX 3HAHUHN C
MOHATUSIMU U TPEICTABICHUSMHU APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAaHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHS MPOBOJAUTH PACUETHI: C UCIIOJIB30BAHUEM MOHSATUI
«MaccoBas JOJiA BEUIECTBA B PAaCTBOPE» M «MOJIAPHAs KOHILICHTPALUS»; MAcCChl
BEIIECTBA WM 00bEMa raza Mo M3BECTHOMY KOJUYECTBY BEILECTBA, Macce WIH
00BEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIMIOBOTO A (eKTa peakiuu;
3HAQYEHUS BOJOPOJHOIO IOKA3aTeNsi pacTBOPOB KHUCIOT U IIEJIOYEN C H3BECTHOM
CTENEHBIO JuccoManuu; Macchl (00BEMa, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
pEeaKIuu, €CJIM OJHO U3 UCXOJIHBIX BEIIECTB JaHO B BUJE PacTBOpa C OMPEACIEHHOM
MacCOBOM J10Jiel pacTBOPEHHOIO BEIIECTBA WJIM JJAHO B M3OBITKE (MMEET MPUMECH);
JIOJTH BBIXOJIa TPOJIYKTa PEAKIIUU; OOBEMHBIX OTHOIIICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHUN: CaMOCTOSITEJIbHO IUIAHUPOBATh W MPOBOJUTH
XUMHUYECKUN SKCIIEPUMEHT (IIPOBEACHUE PEeaKIMii HOHHOTO 0OMEHa, MOITBEPKICHHUE
KaueCTBEHHOI'O0 COCTAaBa HEOPTraHWYECKUX BEIIECTB, ONMPEICICHUE CPEIbl PACTBOPOB
BEII[ECTB C TOMOIIBI0O MHAUKATOPOB, U3YUYCHUE BIUSHHS PA3IUMYHBIX (DaKTOPOB Ha
CKOPOCTh XMMHYECKON pPEaKlHH, PEIICHHE SKCIEPUMEHTAIbHBIX 3aady IO TeMaM
«Mertamnbsl» 1 «Hemeramib») ¢ coOI0IecHUEM MpaBUiI OE30MaCHOTO OOpaIICHUs C
BEIIECTBAaMU W JabopaTOpHbIM  00OpyJIOBaHuEeM,  (QOpPMYJIHpPOBATH  IIEJb
UCCJICIOBAHUSI, TPEACTABIATh B pPa3iaM4HON (opMe pe3yibTaThl SKCIEPUMEHTA,
aHaJM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOAATh MpaBUJia MOJIb30BAHUS XUMUUYECKOM
MOoCy/Iol U JTabOpaTOpHBIM 00OpyJOBaHUEM, OOpallleHUsI C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIMUSIMU TI0 BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHUYECKHUX
OMBITOB, JKOJIOTMYECKU II€JIECOOOPA3HOrO TMOBEACHUSI B OBITY U TPYIOBOU
JEATEIIbBHOCTH B IEJISIX COXPAHEHHS CBOETO 3J0POBbS, OKPYKAIOLIEH MPUPOTHOM
cpeabl W JIOCTKEHHMS €€ yCTOMYMBOTO pa3BUTHS, OCO3HaBaTh OMACHOCTH
TOKCUYECKOTO JEWCTBUS HA KUBbIC OPTraHU3Mbl OMNPECIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMasA cMbIci nokazarens [1K;

chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IICJICHANPABIECHHBIN TOWCK
XUMUYECKON MH(POPMAIUU B Pa3IUYHBIX MCTOYHUKAX (HAy4dHas M y4eOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBod mHpopmaruu, HTEpHET M ApyTrue), KpUTUUECKU
aHAM3UPOBATh XUMUYECKYI0 MH(POpPMAIHIO, TiepepadaThiBaTh €€ W MCIOIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a1aueii.
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4. TemaTu4eckoe NJIAHNPOBAHUE

10 KUIACC

KoaunuecTBO 4acoB

Ne HaunmenoBanue
n/ | PpasiesioB H TeM Bcer  KouTpoubHbI
n NPOrpamMMbl 0 e padoTsI

Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM

IIpakTHyeckn
e padoThbI

JIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTeJIbHbI
e pecypchbl

[Ipenmer
OPraHUuYeCKOu
xumuu. Teopus
11 CTpOECHUS 12 1
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

https://foxford.ru
https://infourok.ru
https://chem-
ege.sdamgia.ru

Htoro no pazneny 12

Pa3znea 2. YriieBoaopoabl

[IpenenwvHbIC
YIJIEBOAOPOIBI —
aJIKaHBbI,
IMUKJIOATKAHEI

2.1 11

HenpenensHueie
JI€BOJJOPO/IbL:
22 | YHUICBOAOPOA 24
QJIKCHBI, aJIKaINEHBI,
QJIKHUHBI

https://foxford.ru

https://infourok.ru

Apomaruyeckue
2.3 YTJIEBOJOPOIBI 20
(apensr)

https://chem-
ege.sdamgia.ru

IIpuponusie
UCTOYHUKU
YIIEBOIOPOAOB U UX
nepepaboTka

2.4

l'anorennpon3BoIHbIE
YIIEBOIOPOAOB

2.5 4 1

https://foxford.ru

https://infourok.ru

Hroro no paszneny 65

Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 Cnuptsl. @eHon 16

KapbonunsHbie

COCIMHEHUSI:

39 QJIBJETUBI U KETOHBI. 33
KapGonossie

KUCIOTHI. CIIOKHBIE

3¢upsl. XKupsl

https://foxford.ru
https://infourok.ru
https://chem-
ege.sdamgia.ru

3.3 VrieBobl 13 1

https://foxford.ru
https://infourok.ru
https://chem-
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ege.sdamgia.ru

HWroro no pazneny 62

Paznen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHUSA

https://foxford.ru

AMUHBL. o
4.1 AMHMHOKHCIIOTEL. 16 1 2 https://mfoumk'ru
https://chem-
benku .
ege.sdamgia.ru
Wroro no pazueny 16

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

BEICOKOMOJIEK VITSIPHBI
5.1 yp 6 1 1
€ COeIMHEHUS
Hroro mo pazueny 6

Pa3gen 6. Buojornyecku akTUBHBIE BellleCTBA

buonornuecku
aKTHUBHBIC BEIECTBA

Hroro no pazgeny 4

Paznen 7. XumMnueckuii NpakTHKYM

https://foxford.ru
https://infourok.ru
https://chem-
ege.sdamgia.ru

https://foxford.ru
https://infourok.ru
https://chem-
ege.sdamgia.ru

https://foxford.ru
. https://infourok.ru
XUMUYECKUHN
7.1 HpAKTHKYM 5 10 https://chem-
ege.sdamgia.ru
Hroro no paszneny 5
OBIIEE KOJIMYECTBO 170 5 16
YACOB I10 TTPOTPAMME
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11 KIIACC

KouunyecTBOo 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
n/m  PA3AeIoB HTeM Beero Konrpoabnbsie IIpakruuyeckue 06pA30BATEIBHBIE
NporpamMmsbl padoThI padoThI pecypes
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
CtpoeHue aToma.
Ilepuonnueckuii
3aKOH M https://foxford.ru
[lepuonnyeckas https://infourok.ru
11 12 1 )
cucreMa https://chem-
XUMHYCCKHX ege.sdamgia.ru
snemenToB . U.
Menneneena
Crpoenue https://foxford.ru
BEILECTBA.
12 MHuoroob6pasue 18 .
BEILECTB
13 XuMHUYECKHE 34 1 3 https://infourok.ru
peakuuu
Hroro o pasneny 64

Pa3nen 2. Heoprannueckasi Xumust

https://foxford.ru
https://infourok.ru
2.1 Hemerasr 44 1 3 https://chem-
ege.sdamgia.ru
https://foxford.ru
https://infourok.ru
2.2 Merannsl 41 1 2 https://chem-
ege.sdamgia.ru
Hroro no paszneny 85
Paznen 3. Xumus u )Ku3Hb
MGTOL[BI IIO3HAHUA
B XUMHUHU. XUMHUS U https://foxford.ru
31 KHU3Hb. 21 1 https://infourok.ru
' CucremMaruzanus https://chem-
u 00o0mIeHHEe ege.sdamgia.ru
3HAaHUH
Wroro no pazueny 21
OBIIEE KOJIMYECTBO
YACOB I10 170 6 8
ITPOT'PAMME
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5. IloypouHoe niaHMpoOBaHUE

10 KVTIACC

Ne
n/
n

2-3

Tema ypoka

[Ipenmer u 3HaueHUE
OPraHU4eCKOW XMMHH,
MIPEJICTABIICHUE O
MHOT000pa3uu
OpraHUYeCKUX
COCIUHCHHI

DNEKTPOHHOE CTPOEHUE
aToMa yriepoja
(ocHOBHOE U
BO30YKIEHHOE
cocrosiHus). BanenTtHsle
BO3MO>XHOCTH aTomMa
yriaepoaa

XuMuyeckas CBs3b B
OpraHHYeCKUX
COCTMHEHUSIX.
MexaHu3Mbl
o0pazoBaHus
KOBaJICHTHOM CBSI3U,
CrocoObl pa3pbiBa CBsI3eH

Teopus crpoeHus
OpraHMYECKHUX
coeqrueHui A. M.
byrneposa

KoanuecTBo 4acoB

KonTpoiibu

Bcero
ble padoThI

IIpakTHyeck
ue padboThbl

DJIeKTPOHHbIE

uugposbie
oOpa3oBaTeibH
ble pecypcsl

https://foxford.ru

https://infourok.ru

https://chem-
ege.sdamgia.ru

https://foxford.ru

Buner uzomepun:
CTPYKTypHas,
IIPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3D PeKThI
B MOJIEKYJIax
OPraHUYEeCKHUX
COE€IUHEHUI

https://infourok.ru

8-9

10-
11

12

[Ipencrasnenue o
KIacCU(pUKALUU U
CUCTeMaTHUYeCKast
Homenkiarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

Knaccudukanus
peakuuii B OpraHu4ecKou
XUMHUHI

Bxonnas KOHTpobHAA
pabota

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru
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13-
14

15-
17

18

AJNKaHBI:
TOMOJIOTUYECKUU P,
obmras popmyina,
HOMEHKJIaTypa 1
MU30MEpHs, FIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

dusnueckue n
XUMHUYECKHUE CBOMCTBA
aJIKaHOB

Haxoxnenne ajikaHoB B
npupoje. CriocoObl
MOJTyYeHUS U
IIPUMEHEHHE aJIKaHOB

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

19-
21

[lukoankansl: o0mas
dbopmysa, HOMEHKIATypa
U U30MEpHs,
0COOEHHOCTH CTPOEHHUS U
XMMHYECKUX CBOMCTB,
CIOCOOBI IOJyYEHUs U
IpUMEHEHHE

https://chem-
ege.sdamgia.ru

22-
23

24-
25

Penrenune pacu€tHbix
3a71a4 Ha ONPEICIICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OpPTraHUYECKOTO BEIIeCTBa
10 MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIIMX B €r0 COCTAaB.
Cucrematuzanuus u
0000111eHIE 3HAHUIT 110
TeMe

AJIKEHBI:
TOMOJIOTUYECKUU P,
obmas popmyina,
HOMEHKJIaTypa,
JJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CrtpyKTypHas U 1uc-
TpaHC-U30MEPHSI ATTKEHOB

https://foxford.ru

https://infourok.ru

26-
28

29

duznyeckue u
XHUMHYECKHE CBOMCTBA
ankeHoB. [Ipasuno
MapkOoBHHMKOBa

CrniocoOslI nosydeHus u
pUMEHEHHE AJIKEHOB

https://chem-
ege.sdamgia.ru

https://foxford.ru

30

[IpakTuueckas pabora Ne
1 mo Teme "llonyuenue
ATUJIEHA U U3YUYEHUE €T0

https://infourok.ru
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CBOMCTB"

31-
32

Pewenne pacu€THbIX
3ajlay Ha OIpeJieieHne
MOJICKYJISIPHON (HOPMYJIBI
OpPraHMYECKOI'0 BELECTBA

https://chem-
ege.sdamgia.ru

33-
34

35-
37

AJKaIueHbl:
COINPSKEHHBIE,
W30JIUPOBAHHbBIC,
KYMYJIMPOBaHHBIE.
OcobeHHoCcTH
AJIEKTPOHHOT'O CTPOCHUS

XUMHYECKUE CBOUCTBA
CONPSDKEHHBIX JTHUCHOB

https://foxford.ru

https://infourok.ru

38

39

40-
42

CriocoObI nostyueHust u
IPUMEHEHHE aJIKaJCHOB

AJIKVHBL:
TOMOJIOTUYECKUU P,
oOmras popmyina,
HOMEHKJIaTypa,
3NEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKY,
(uznyeckue cBoicTBa

XUMHYECKHE CBOUCTBA
AIIKUHOB

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

43

44

KauectBeHHbIE peakuun
Ha TPOUHYIO CBS3b

CrnocoOsl nonydeHus u
IpUMEHEHHE aJIKUHOB

https://chem-
ege.sdamgia.ru

https://foxford.ru

45-
46

47

Pemenue 3agau: pacu€Tsl
110 YPaBHEHHUIO
XUMUYECKON pPEeaKLnn

Cucrematuzanuus u
000011IeHEe 3HAHU 110
TEME

https://infourok.ru

https://chem-
ege.sdamgia.ru

48-
49

51

ApEHBI: TOMOJIOTHYECKUI
pan, obmras hopmyrna,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT
OeH30I1a U TOoJyoJa, UX
(bu3HUIEeCKHe CBONCTBA

XUMHYECKHE CBOWCTBA
apEeHOB: peaKIuu
3aMeEIICHAS

https://foxford.ru

https://infourok.ru
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52-
53

54-
56

S57-
59

XUMHYECKHE CBOMCTBA
ApEHOB: PEAKIIUH
MPUCOCIUHEHHUS],
OKHCJICHHE TOMOJIOTOB
OeH3011a

Ocobennoctu
XUMHUYECKUX CBOMCTB
CTUpOJIA

Pemenne pacu€THbIX
3ajja4y Ha OIpeJieieHne
MOJICKYJISIPHON (HOPMYJIBI
OpPraHUYECKOI0 BELECTBA

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

60

61-
64

67

68

CriocoObI nostyueHust u
IpUMEHEHHE apCHOB

I"'eneTnueckas CBA3b
MEXy pa3TUuIHBIMU
KJ1accamu
YTJIEBOJOPOIOB
Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIUH.
Cucremaruzanuus U
000011IeHrE 3HAHU 110
TeME

IIpuponuselii ras.
[ToryTHbIe HEDTAHBIE
rasel

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

https://chem-
ege.sdamgia.ru

69

KaMeHHBIi yrons u
MPOJYKTHI €T0
nepepadoTKU

https://foxford.ru

70

71-
73

74

75

Hed1b 1 ciocoOsl eé
nepepaboTKH.
[IpumeHeHne MPOyKTOB
nepepaboTku HepTH

I'eneTnueckas cBs3b
MCKAY pa3jIndHbIMU
KJIacCaMH
YIJI€BOIOPOOB
l'anorenonpons3BoIHbIE
YIJIIEBOIOPOAOB:
3JIEKTPOHHOE CTPOECHHUE;
peakimu 3aMenIeHUs
rajioreHa

JlewicTBue miemouei Ha
rajoreHIpou3BOAHbIE.
BzaumoneiicTrue
JIATAJIOT€HATIKAHOB C
MarHueM U IIHHKOM

https://infourok.ru

https://chem-

ege.sdamgia.ru

https://foxford.ru

https://infourok.ru
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76

Cucrematuzanms U
000011IeHrEe 3HAHU T10
pazzaeny
"YraeBogopobr"

https://chem-
ege.sdamgia.ru

77

78

79-
81

KonrtpomnbHas padora mo
teme "YriaeBogopoab”

[Ipenenbubie
OJIHOATOMHBIE CITUPTBHI:
TOMOJIOTUYECKUU P,
obmas popmyna,
CTPOCHHE MOJIEKYII,
u3oMepusl,
HOMEHKJIATypa,
Kiaccudukanus,
¢du3nveckre CBOMCTBA

XHUMHYECKHE CBOUCTBA
MPEAETbHBIX
OJTHOATOMHBIX CIIUPTOB

https://foxford.ru

https://infourok.ru

https://chem-
ege.sdamgia.ru

82

83-
84

85-
86

87

88

CriocoObI mosryueHust 1
HpUMEHEHHE
OJTHOATOMHBIX CITUPTOB

[IpocTeie a¢upsr:
HOMEHKJIaTypa U
U30MEpPHsI, 0COOCHHOCTH
(bU3UYECKUX U
XAMHYECKHX CBOMCTB

MHOroaroMHbIE CIIUPTHI:
STWJIECHIJIUKOJIb U
TJIMLEPUH, UX
¢dusnueckue u
XUMUYECKHE CBOWCTBA

CrnocoOsl nonydeHus u
IpUMEHEeHHe
MHOTOATOMHBIX CITUPTOB

DeHOoM: CTpOoEeHUE
MOJIEKYIbI, PU3NIECKUE
cBoiicTBa. TOKCHYHOCTH
denona

https://foxford.ru

https://infourok.ru

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

89-
90

XMUMHYECKHE CBOMCTBA
dbenona

https://chem-
ege.sdamgia.ru

91

92

CriocoObI nostyueHust u
npuMeHeHue (eHosa

[TpaxTnueckast paborta Ne
2. Pemenue
JKCIIEPUMEHTAIIbHBIX
3azna4 no teme "CrnupTsl
1 (heHobI"

https://foxford.ru

https://infourok.ru
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93

Cucremarusanus u
000011IeHrEe 3HAHU T10
TEME

https://chem-
ege.sdamgia.ru

94

AJBIIETU/IBI U KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHHUIILHOH TPYIIITHI;
TOMOJIOTHYECKHUE PSIJIBI,
obmas popmyna,
U30MepHUs U
HOMEHKJIaTypa

https://foxford.ru

97

ANBIETHIbl M KETOHBI:
¢u3nveckrue CBONCTBA,
pEaKIUK IPUCOSANHEHUS

https://infourok.ru

98-
99

100

101

Peaknuu okucieHus u
KaueCTBCHHBIC PEAKIIUH
AIbIETHIOB U KETOHOB

Crioco0b! nostyueHust
aJbJIETU/I0B U KETOHOB

OIHOOCHOBHEIE
npeeibHbIe KapOOHOBBIC
KHCJIOTBI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYIT

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

102-
103

104-
106

Nzomepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
(uznyeckue cBoicTBa

XUMHYeCKHe CBOMCTBA
MpeAeNIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://chem-
ege.sdamgia.ru

https://foxford.ru

107

108

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOM KHCIIOTBHI.
Mmuoroo6pasue
KapOOHOBBIX KUCIIOT

OcobeHHOCTH CBOMCTB:
HETpe/IeTbHBIX U
apOMaTHYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX
kucnot. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

https://infourok.ru

https://chem-
ege.sdamgia.ru

109

110

[TonsaTHe 0 TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

CrniocoOslI nosydeHus u
IpUMEHEHHE
KapOOHOBBIX KUCIIOT

https://foxford.ru

https://infourok.ru
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111

112

113

115

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKUU P,
obmras popmyina,
U30MEepHsl U
HOMEHKJIATypa

dusnueckue u
XUMHUYECKHE CBOMCTBA
3upoB

Pemenne pacu€THbIX
3a[a4: 110 YpaBHEHUIO
XUMUYECKON PEaKLUH, Ha
oIpezeiIeHUe
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHMYECKOI0 BEIECTBA

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

116

117

[TpakTuueckast pabota No
3. Pemienue
AKCIIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
"KapOoHOBBIE KHUCITOTHI.
Crnoxuble 3¢upsr”
JKupsr: ctpoenue,
buzndeckue u
XUMHYECKHUE CBOMCTBA
(rumposus)

https://chem-
ege.sdamgia.ru

https://foxford.ru

118

119

OCo0CHHOCTH CBOICTB
JKUPOB, COJEPIKALTUX
OCTaTKnu HereI[eJH)HI)IX
JKUPHBIX KUCTOT. JKupbl
B TIPHPOJIC

MI)IJ'Ia KaK COJIN BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIee ICUCTBUE.
ITonstue o
CUHTCTUYCCKUX MORIIINX
cpenctBax (CMC)

https://infourok.ru

https://chem-
ege.sdamgia.ru

120

122
123

125

126

127

['eneTnueckas cBs3b
YIJI€BOIOPOAOB U
KHCIIOPOJICOAECPHKAIINX
OpPTraHUYECKUX BEIIECTB

Pacuérsl o ypaBHEHUsIM
XUMUYECKHUX PeaKni

Cucremaruzanus u
000011IeHrEe 3HAHU T10
TeMe

OO61mas xapakTepuCcTHKa
YTJIEBOJOB U
Kiaccudukanms

https://foxford.ru

https://infourok.ru

https://chem-
ege.sdamgia.ru

https://foxford.ru
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YTJI€BOJOB (MOHO-, IU- U
MTOJICAXapHUIbI)

128

MoHocaxapusl:
dusznyecKue CBOWCTBA U
HaXO0JXKJICHHE B MPUPOJIC

https://infourok.ru

129

131

132

133

[IpuMeHeHue TITF0KO3bI,
¢€ 3HaucHUE B
JKU3HEAEATEILHOCTH
opraHusma

Jucaxapunpl: caxaposa,
MajbTO03a U JIAKTO3a.
Haxoxnenue B mpuponae
Y IPUMEHEHUE
JINCAXAPUJIOB

ITonmucaxapunpr:
CTpOCHHE
MaKpOMOJIEKYII,
buzndeckue u
XUMHYECKHE CBOMCTBA,
pUMEHEHUE

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

134

TTonsTue 00
UCKYCCTBEHHBIX
BOJIOKHAX

https://chem-
ege.sdamgia.ru

135

137

138

139

140

141

142
143

Pemenne pacueTHbIX
3a/1a4 Ha OMpe/eIeHUE
JIOJTU BBIXO/1a IPOJYKTA
peaKkIu ot
TEOPETUUECKHU
BO3MOXKHOTO

Cucrematuzanus u
000011IeHNE 3HAHU 10
pasneny

KonTponbHas pabora no
TeMe
"Kucnopoacoaepxarniue
OpraHHYecKue
coequHeHusa"

AMUHBL: KTacCUpHUKALHSL,
CTPOEHHE MOJIEKY,
oOmas popmyina,
U30MepHs,
HOMEHKJIaTypa
¢buznyeckue cBoiicTBa

XUMHYECKHE CBOWCTBA
amudaTUIeCcKuX aMHHOB

AHWIIUH: CTPOCHHUE
aHMIIMHA, OCOOCHHOCTH

https://foxford.ru

https://infourok.ru

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

https://chem-
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144

XUMHUYECKUX CBOWMCTB
aHWJINHA

ege.sdamgia.ru

145

CniocoOblI noy4eHus u
MIPUMEHEHUE
anudaTuyecKux aMHMHOB

https://foxford.ru

146

147

148

149

150

151

152

AMHWHOKHUCIOTHI:
HOMEHKJIaTypa U
n3oMepus, GU3NIECKre
cBoiicTtBa. OTAeIbHBIE
MIPEACTABUTENH O
aMUHOKHCJIOT

XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYeCKOE 3HAUCHUC
amMuHoKucior. CHHTE3 U
TUIPOJIN3 TICTITHIOB

benku kak npupoaHbIe
IIOJIUMEPBI; CTPYKTYPBI
0esKoB

XUMUUECKUE CBOMCTBA
0€eJIKOB

A3zoTtcoaepikaiue
TeTePOIUKITHYCCKIEC
COCMHEHUSI.
HykJieMHOBBIC KUCIIOTHI:
COCTaB, CTPOCHHE U
Ouosiornyeckas poJb

https://infourok.ru

https://chem-
ege.sdamgia.ru

https://foxford.ru

https://infourok.ru

https://chem-
ege.sdamgia.ru

153

[TpakTuaeckast pabota No
4. Pemenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 10 TEME
"A3oTcoaepkaiue
OpTaHHYECKUC
coeauHeHHS"

https://foxford.ru

154

[TpakTuaeckast pabota No
5. Pemenue
SKCHEPUMEHTAIBHBIX
3aJ1a4 10 TeME
"Pacno3HaBanue
OpTraHUYECKHUX
coeauHeHUI"

https://infourok.ru

155

156

KonTpomnpHas padora mo
teme "A3oTcoaepkalime
OpraHUYEeCKHe
coenuuenus"”

OCHOBHBIE TIOHATHSI
XUMHUU
BBICOKOMOJIEKYJISIPHBIX

https://chem-
ege.sdamgia.ru

https://foxford.ru
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COCIMHEHUN U METOIbI
UX CUHTE3a —
MOJIMMEpU3aLHUs U
MMOJIMKOHICH AL

157

IT;macTtMaccsl.
Yruimzauus u
nepepadoTKa IIacTuKa

https://infourok.ru

158

159

DJ1IaCTOMEDPBHI:
HaTypaJbHbII
CUHTETUYECKHE KayUyKHU.
Pe3una

Bouiokna: HarypanbHbIe,
HCKYCCTBEHHBbIE,
CHUHTETUYECKHUE.
[Tommepsnr
CIIEUAIILHOTO
Ha3HA4YCHUS

https://chem-
ege.sdamgia.ru

https://foxford.ru

160

161

162
163

164

[TpakTuueckas padora No
6. Pemrenue
AKCTICPUMECHTAIBHBIX
3aJ1a4 110 TeME
"Pacno3HaBanue
IJIaCTMACC ¥ BOJIOKOH"

[Ipomexyrounas
UTOTOBasi aTTECTALMS

Buramuuel
DepMEeHTHI

I'opmoHBI

https://infourok.ru

https://chem-
ege.sdamgia.ru

https://foxford.ru
https://infourok.ru
https://chem-
ege.sdamgia.ru

165

166

JlexapctBa

[IpakTnueckas pabora
Ne 7 «KauecTBEHHBIH
aQHAJIN3 OPTaHUICCKUX
COE€IUHEHUI.
[IpakTuueckas pabora
Ne 8 «YrneBogopoabi»

https://foxford.ru
https://infourok.ru

167

168

[pakTuueckas pabota
Ne 9 «Criuptel 1
(beHoTBI.
[TpakTnueckas pabota
Ne 10 «Anpnerunas! u
KETOHBI»

[TpakTnueckas pabota
Ne 11 «Kap6oHoBbIE
KHACIIOTBD».
[IpakTuueckas pabora

https://chem-
ege.sdamgia.ru

https://foxford.ru
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Ne 12 «Yriaesoabsn»

[IpakTuyeckas padora
Ne 13 «AmuHBI,
AMHHOKHUCIIOTHI, OCJIKI.
[TpakTudeckas padoTa
Ne 14 «nertudukanus
OpPTaHHYECKUX BEIIECTB)

169

https://infourok.ru

[TpakTuueckas padora No
15 «/leticTBHE
dbepMeHTOB Ha

170 pa3lInYHbIC BEIIECTBAY.
[TpakTrueckas padora No
16
«AHanmu3 JeKapCTBEHHBIX
MIpenapaToBy

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

175

16

https://chem-
ege.sdamgia.ru
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11 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOH
» . e
pakTuu = UuppoBbIe
E/ Tema ypoka Beero EZ]—;’Tapﬁ(:)J::I{ eCKHe oGpazoBar
padoThI eJIbHbIC
pecypcsl
Atom. CocTaB aTOMHBIX s7EP. https://foxfor

1-2 XUMHUYCCKUH IJICMEHT. 2 d.ru
N3otonbl
CTpoeHHe IIEKTPOHHBIX https://infour

3 000JI04€K aTOMOB, KBAHTOBBIE 1 ok.ru
quca
Knaccuduranus XuMHIECKUX https.//cher_n-

4 9JIEMEHTOB (S-, p-, d-, f- 1 ege.sdamgia.
7IEMEHTEHI ) u

5.6 Pacnpenencuue 371eKTPOHOB 2 https://foxfor
10 aTOMHBIM OpPOUTAIISIM d.ru
DJIEKTPOHHBIC KOH(PUTYpAIHH https://infour

7 aTOMOB JJIEMEHTOB B 1 ok.ru
OCHOBHOM H BO30Y)KIEHHOM
COCTOSTHHH

https://chem-
DJeKTpOHHBIE KOH(DUTYpaIuu .

8 HOHOB. 1 ege.sdamgia.
DJIEKTPOOTPHIIATETLHOCTE u
[Mepuoauueckuii 3aK0H https://foxfor
[eproanveckas cucrema d.ru

9.10  XWMHMYECKHX DJIEMEHTOB . N. 5
MeHeneeBa, CBA3b C
COBPEMEHHOM Teopuen
CTPOEHHSI aTOMOB
3aKOHOMEPHOCTH N3MEHECHHS https://infour
CBOMCTB XUMHUYECKUX ok.ru

11 3JIEMEHTOB U 00pa3yeMbIX 1
UMM TIPOCTBIX U CJIOKHBIX
BEIIECTB 110 TPYIIaM U
HeproaaM

https://chem-

12 BxonHast KOHTpOIbHAS 1 1 ege.sdamgia.
pabota ru
Buasl xuMHu4eckoi CBS3H. https://foxfor

13 MexaHI/I3MBIVO6pa30BaHI/I$I 1 d.ru
KOBAJICHTHOM CBSI3H.

Bonoponnas cBs3b.
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MeKMONeKyIIspHbIe
B3aUMOJICUCTBUA

BasnieHTHOCTE U BaJIEeHTHEBIE
BO3MOKHOCTHA aTOMOB. CBS3b

https://infour
ok.ru

ig_ AJNIEKTPOHHOU CTPYKTYPHI

MOJICKYJI C UX

T€OMETPHUYECKUM CTPOCHUEM

https://chem-

IIpencraBnenus o ;
16- . ege.sdamgia.
17 KOMIUICKCHBIX COSTMHCHUSX:

COCTaB M HOMEHKJIATypa ru

BeriectBa MOJIEKYIISIpHOTO U https://foxfor
18- HEMOJICKYJIIPHOTO CTPOCHHS. d.ru
19 Tunel KpUCTAITUYECKUX

PEIIETOK U CBOMCTBA BEIIIECTB

[ToHsATHE O AUCTIEPCHBIX https://infour
20 cuctemax. [Ipencrasienue o ok.ru

KOJUJIOUHBIX PacTBOpax

VcTHHHBIE PaCcTBOPBHI: https://chem-
21.- HaCBIIICHHBIC U egelsdamgia.
99 HCHACHIIICHHBIE, ru

PacTBOPUMOCT.

Kpucramioruaparsl
23- CriocoOb!I BRIPAKCHHS https://foxfor
24 KOHIICHTPAIlUH PacTBOPOB d.ru

Pemrenue 3anau ¢ https://infour
25, UCTIOJIb30BaHNEM TIOHSTHN ok.ru
27 "MaccoBas JOJId

pacTBOpEHHOTO BemecTa',

"MoJsipHasi KOHUEHTpaus'"

Knaccugukarus u https.//cher_n-
28 HOMEHKJIaTypa ege.sdamgia.

yp

HEOPraHUYECKHX BEIIECTB ru
29 CucreMaruzanus u https://foxfor

000011IeHNE 3HAHUH TT0 TeMe d.ru

KonTponbsHas padota 1o https://infour

temam "CTpoeHune aroma. ok.ru

[lepronnueckuii 3aKOH U
30 Ilepnonnueckas cucrema

XUMHYECKHX 31eMeHToB /1. M.

Menneneesa", "Ctpoenue

BemecTBa. MHorooOpasue

BeIeCTB"

Krnaccudukanus XuMu4eckux https://chem-
31 peaKIyii B HEOPraHMUECKOU U ege.sdamgia.

OpraHMYECKON XUMHUU. 3aKOH ru

COXpPAaHCHUA MAaCChl BEUICCTB,

45
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TemnoBbie 3¢ GexThI https://foxfor
30 XUMHAYECKHX PEaKIUiA. d.ru
TepMoxumMuueckue
ypaBHEHHS
BbrauciieHust mo ypaBHEHUSAM https://infour
33- XUMHUYECKHUX PeaKIuii u ok.ru
35 TEPMOXUMHYECCKUM
ypaBHEHHSIM
CKOpOCTh XUMHUYECKOU https://chem-
36- peakiuu, ¢ 3aBUCUMOCTh OT ege.sdamgia.
37 pa3M4yHbIX (HaKTOPOB. ru
Karanu3s u kaTanu3aTopbl
38 ['OMOreHHBIE U TeTEPOreHHBIC https://foxfor
peakuuu d.ru
[Mpaktuueckas padora Ne 1 https://infour
o Teme "BiusHue ok.ru
39 pa3nuyHbIX (HaKTOPOB HA
CKOpPOCTh XUMHUYECKOM
peakiuu"
OO6patumbie U HEOOpaTUMBbIE https.//chem-
40 €akIu. XUMUYECKOE ege.sdamgia.
peaxi
paBHOBECHE b
[pakTrueckas pabora Ne 2 https://foxfor
no Teme "Brusiaue d.ru
41 pa3IuYHbIX (PaKTOPOB HA
TIOJIOKCHUE XUMUYECKOTO
paBHOBecHs"
DJIEKTPOTUTHYECKAS https://infour
42- nucconuanysa. CUIbHBIE U ok.ru
43 CJ1a0blIe SJEKTPOITUTHI.
CreneHp JUCCOIHUAITIH
HoHHOE TpOU3BEICHUE BOJIBI. https://chem-
44 Cpenia BOJHBIX PaCTBOPOB. ege.sdamgia.
BopopoaHslii moka3aTeinb ru
(pH) pactBOpa
45- I'maponus coneit. Peakium, https://foxfor
16 MPOTEKAOIIUE B pacCTBOPax d.ru
3JIEKTPOJTUTOB
[MpakTrueckas padota Ne 3 https://infour
47 1o Teme "XuMHuueckue ok.ru
peaKIiy B pacTBOpax
IIEKTPOJIUTOB"
48- OKHCITUTEITEHO- https://chem-
50 BOCCTAaHOBUTEJIbHBIE
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[IprmeHeHne raloreHoB U ux
COeTMHEHNN

peakiu. Baxueime ege.sdamgia.
OKHCITUTEIH U ru
BOCCTAHOBUTEIIN
51- Meto 3IIeKTPOHHOTO https://foxfor
53 (371€KTOHHO-MOHHOT0) d.ru
Oaanca
54- DJIEKTPOJIU3 PaCTBOPOB U https://infour
56 pacriaBoB BEIIECTB ok.ru
https://chem-
57- Perenue 3ama4 pa3aMyHbIX ege.sdamgia.
59 TUIIOB ru
60- Perrenue 3ama4 pa3InaHbIX https://foxfor
62 THIIOB d.ru
CucreMaruzanus u https://infour
63 00001IeHIE 3HAHWH 110 TeMe ok.ru
"Xumuyeckue peakiuu"
https://chem-
64 KontposnbHast pabota mo Teme ege.sdamgia.
"Xumuueckue peakuuu” ru
[MonoxeHne HEeMETaIOB B https://foxfor
[Tepuomuyeckoii cucteme d.ru
65- XUMHUYECKUX 35iemeHToB J[. 1.
66 MemnneneeBa 1 0COOCHHOCTH
CTPOCHHUS UX aTOMOB.
PusnyecKue CBOKMCTBA
HEMETaJJIOB
67- AJTOTpOIHS HEMETA/LIOB (Ha https://infour
68 pUMepe KUCIIOPO/Ia, CepHl, ok.ru
dbocdopa u yriaeposa)
https://chem-
Bonopon: monyyenue, .
69 ¢du3nvecKkre 1 XUMHIECKHIE ege.sdamgia.
cBolicTBa. ['uapup! ru
["asoredsl: HAX0XICHHUE B https://foxfor
70- PUPOJIE, CIIOCOOBI d.ru
71 HOJy4YeHus1, pU3nUecKue u
XUMHYECKHUE CBOMCTBA
lamorenoBo10pOIBI. https://infour
79 Baxnetinme ok.ru
KHCJIOPOJICOICPIKAIINE
COEMHEHUS TaJIOr€HOB
JlaGopaTopHble U https://chem-
MPOMBIIIIJICHHBIE CTIOCOOBI ege.sdamgia.
73 MOJIyYEHUS TaJIOTEHOB. ru

47




Mynuyunanvnoe agmonomuoe ooueodpazoeamenvhoe yupeixcoenue 2opooa Kanununzpaoa cumnazun Ne 22

[IpaxkTuueckas padora Ne 4. https://foxfor
74 Pemenne d.ru

9KCIEPUMEHTAIBHBIX 33134

no Teme "["anorensr"

Kucnopon: mabopatopHbie u https://infour

MPOMBIILJICHHBIE CIIOCOOBI ok.ru
75 NOJTyYCHUs, PU3UIECKUE U

XUMHUYecKHe cBoiicTBa. O30H.

[TpumeHeHne KuCIOpoaa u

030Ha

https://chem-
76 OKcuIbl ¥ IEPOKCHIBI Sge.sdamgla.
u
77- Perenue 3a1a4 pa3inyHbIX https://foxfor
79 THIIOB d.ru

Cepa: HaxXOX/ICHHE B https://infour
80 HPUPOJIE, CIIOCOOBI ok.ru

NOJy4YeHUs1, PU3NIECKUE U

XUMHYECKHE CBOMCTBA

https://chem-
81 CepoBoaopon, cyabhuibl trege.sdamgla.
u

Kucnopoaconepkaiue https://foxfor
82- COCIMHEHUS CEpBHI. d.ru
83 Oco0eHHOCTH CBOMCTB

CEpPHOM KUCIIOTBI

[Mpaktuueckas padora Ne 5. https://infour

Pemienne ok.ru
84 9KCIEPUMEHTATBHBIX 33124

no teme "Cepa u eé

coenqnueHusa”

A3OT: HaX0X/JICHHE B https://chem-
g5. | TPHPOZE, crocobw! ege.sdamgia.
86 MIOJIy4EHMS, (1)1/131{%01(1/16 51 ru

XUMHYECKHE CBOMCTBA.

AMMUaK, HUTPUIbI

Kucnopozaconepsxarime https://foxfor
87- COEIUHEHUS a30Ta. d.ru
89 Oco0eHHOCTH CBOMCTB

A30THOM KHCIIOTHI

[Ipumenenue a3ota u ero https://infour
90 COeIUHEHUI. A30THBIE ok.ru

ynoOpeHus

docdop: HAXOKIACHUE B https://chem-
91 MPHUPOJIE, CIIOCOOBI ege.sdamgia.

MMOJIYy4YCHHA, (1)I/I3I/II-IGCKI/IC u
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XAMHUYECKHE CBOMCTBA. ru
®ochunst u hochun
Oxcunbl pocdopa, https://foxfor
docdopcoaepxkanire d.ru
92 .
kucyioTel. Comu ochopHoi
KUCIIOTBI
[Mpumenenue pocdopa u ero https://infour
93 coenuaeHuit. ®ochopHbie ok.ru
ynoopeHus
[paktuueckas padora Ne 6. https://chem-
Pemenne ege.sdamgia.
94 AKCIIEPUMEHTAJIbHBIX 3aa4 ru
o Teme "A3zot u pochop u
UX coeauHeHnsa"
VYriaepoa: HaXxoXK/IeHHE B https://foxfor
NPUPOJIC, AIUIOTPOITHBIC d.ru
95 Mo ubUKAIH; (PU3UIECKHE U
XUMHYECKHE CBOMCTBA,
NpUMEHCHHE
Oxcupn yriepona(ll), okenn https://infour
96 yraepona(lV), yronbuas ok.ru
KHCJIOTA U €€ COITn
https://chem-
97- Pernienue 3a1a4 pa3nuyHbIX ege.sdamgia.
99 THUIIOB ru
KpeMHwuii: Haxox/1eHHe B https://foxfor
pUpoJIe, CIOCOOBI d.ru
100
MOJIyueHus1, PU3NYECKUE U
XMMHYECKUE CBONCTBA
Oxcun kpemuus(1V), https://infour
101 = kpemHHeBas KHCIOTa, ok.ru
CHITUKATBI
https://chem-
[IprMeHeHne KpeMHUS U €T0 .
102 coequHenuii. CTekno, ero ege.sdamgia.
HOJTy4eHHE, BUIBI CTEKIIA ru
103-  Pemenue 3a1a4 pa3muyHBIX https://foxfor
105  Tunos d.ru
CucreMaruzanus u https://infour
106 000011IeHE 3HAHU 10 TEME ok.ru
"Hemeramibr"
https://chem-
107 KontponbsHast pabora mo Teme ege.sdamgia.
"Hemeramnsr" ru
108 = Amnanu3 pe3ysnbTaToB https://foxfor
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KOHTPOJILHOM paboThI,
KOPPEKIIHS OIMO0K

d.ru

[TonoxeHue MeTaIoB B
[Iepuoaunueckoii cucreme

https://infour
ok.ru

109- XMMHYECKUX DJIEMEHTOB.
110 = OcoOGeHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0UEK
aTOMOB METAJLIOB
O6uiue pusnyeckue CBONCTBA https.//chem-
111- ege.sdamgia.
112 MeTaioB. [IpumeHenue
METaJUIOB B OBITY U TEXHHUKE n
113 CruiaBel MetaiioB. Kopposus https://foxfor
METaJIOB d.ru
114-  PemieHue 3aa4 pa3indHbIX https://infour
116 = Tumnos ok.ru
DNEeKTPOXUMHUYECKHUN P https://chem-
117 HaINpsDKSHUH METaJUIOB. ege.sdamgia.
O61ue crocoOb! MOTyYeHUS ru
METaJlIOB
OO01mmast xapakTepUCTHKA https://foxfor
MeTauioB |A-Tpynms d.ru
[eproauyecKoii CHCTEMBI
11g.  XVIMHUECKHX IICMEHTOB.
1 19_ Hatpuii u xanuii: nonydyeHue,
(HU3HUIECKHE ¥ XUMHICCKHE
CBOICTBa, MPUMECHEHHE
IPOCTHIX BEIIECTB M UX
COCIMHEHUN
OOm1as XxapakTepucTUKa https://infour
metamuioB || A-rpymimbt ok.ru
[eproauyeckoii CHCTEMBI
120 ~ XHMHYECKHUX SIIEMEHTOB.
121 Marsuii u KaJbLuid:
noJjiyueHue, pusndeckue u
XMMHYECKUE CBOICTBA,
PUMEHEHHE TPOCTHIX
BEIIECTB U UX COSTUHECHHI
https://chem-
199 }ISéCTKOCTI) BOJIBI M CIIOCOOBI ege.sdamgia.
e€ yCTpaHeHus ru
123 AJTFOMUHHI: TIOJTyYCHHE, https://foxfor
124 (I)H3fl‘l€01<146 U XUMHUUYECKUEC d.ru
CBOICTBA, MPUMECHEHNE
195. AmdoTepHbIe CBONCTBA https://infour
1pg ~ OKCHIA M THIPOKCH/IA ok.ru

AITFOMHHUS,
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THJIPOKCOKOMITIICKCHI
QITIOMUHUS, UX IPAMEHEHHE
https://chem-
127-  PemieHue 3a1a4 pa3inyHbIX ege.sdamgia.
129 = tunos ru
[pakruueckas padora Ne 7. https://foxfor
Pemenne d.ru
130 AKCIIEPUMEHTATBHBIX 3314
1o TeMe "MeTaibl riaBHbIX
noarpynn"
OO1ast xapaKTepUCTHKA https://infour
131. Merauios OOOYHBIX ok.ru
132 noarpynn (b-rpynm)
[Tepuomuieckoii cucTembl
XUMHYCCKHX 3JICMEHTOB
https://chem-
duznueckue 1 XUMUYECKHE .
133- . ege.sdamgia.
134 ~ CBOFCTBA XpOMa M €ro o
COCJIMHEHUH, UX IPUMEHCHHE
Baxuelimme coequHEHAS https://foxfor
135-  wmapranna. [lepmanranar d.ru
136 Kajus, €ro OKUCIUTEILHBIE
CBOICTBA
dusnUecKrue ¥ XUMUYECKHE https://infour
137-  cBoiicTBa Xkene3a u ero ok.ru
138 coenuHenuil. [lonyuenue n
MIPUMEHEHUE CIUIaBOB XKelle3a
https://chem-
dusnuecKkre ¥ XUMUIECKHE .
139- . < ege.sdamgia.
140 ~ CBoWHCTBA MeMM 1 e& iy
COCJIMHEHUH, UX MPUMEHCHHE
dusznyueckre U XUMUYECKHE https://foxfor
141-  cBoiicTBa I[MHKA U €TO d.ru
142 COEIMHEHUH, NX TPUMEHEHUE.
' IpOKCOKOMIUIEKCHI IINHKA
[Mpaktuueckas padora Ne 8. https://infour
Pemienne ok.ru
143 AKCIEPUMEHTAIbHBIX 3a/1a4
o teme "MeTasibl
noOOYHBIX OArpymHn"
https://chem-
144-  Pemenwue 3a/1a4 pa3Iu4HbIX ege.sdamgia.
146 Tumos ru
O6006menue u https://foxfor
147 CHUCTEMaTH3alus U3y4eHHOT O d.ru

MaTcpHajia 1o TcMe
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"Merasuter"

KonTtponbHas pabora o Teme

https://infour

148 "Metasuibr" 1 ok.ru
https://chem-
AHaim3 pe3ynbTaToB .
149 = KOHTpOJIbHOW PaOOTHI, 1 ege.sdamgia.
KOPPEKIIHSI OIMNO0K ru
Posib xuMuu B 0OecrieueHUM https://foxfor
YCTOWMYUBOTO PA3BUTHS d.ru
150 = yenoseuectBa. [lonsTHE O 1
HAYYHBIX METO/Iax
UCCIICIOBaHMS BEIIECTB
Hay4Hble mprUHIUTIBI https://infour
OpraHu3aIlui XUMHYECKOTO ok.ru
151  [POM3BOICTBA. 1
[TpomblITLIeHHBIE CLIOCOOBI
MOJTYYEHHS BAKHEUIITNX
BEIIIECTB
https://chem-
XUMHUYECKOE 3arpsi3HEHUE .
152 OKpYKaroIlen CpeJibl U ero 1 ege.sdamgia.
HOCJICICTBHSI ru
XUMHUS 1 30POBbE Y€IOBEKA. https://foxfor
153 1
JlexkapcTBEHHBIE CpEACTBA d.ru
Xumust nunm. Pojab Xumun B https://infour
154 o0ecrieueHuy MUIEBOI 1 ok.ru
0€30MacHOCTH
https://chem-
Kocmernueckue n .
155 = mapdromepHble cpencTBa. 1 ege.sdamgia.
BriToBas xumus ru
XUMUS B CTPOUTEIIHCTBE. https://foxfor
156 Baxwuelimme cTpouTenbHbIE U 1 d.ru
KOHCTPYKIIMOHHBIE
MaTepHAITBI
XUMHUS B CEITBCKOM https://infour
157 | xoszsiictBe. Opranudeckue u 1 ok.ru
MUHEpPAJIbHBIE YI0OpEHUS
158 HTorosast KOHTpOIbHAS 1
pabora
https://chem-
159-  Cucremaruzauus u 12 ege.sdamgia.
170 000011IeHre 3HAHUI ru
OBIEE KOJIMYECTBO YACOB 170

[10 ITPOT'PAMME
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6. YueOHO-MeTOqMYeCKOE 00eceyeHre 00pa30BaTeIbLHOIO Mpouecca

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1.

Xumust, 10 kmace/ Epemun B.B., Ky3smenko H.E., Tepeaun B.U., [Ipo3nos
A.A., Jlyaun B.B.; non penakuumeii Jlynnna B.B., O0mecTBo ¢ orpaHnYeHHOM
OTBETCTBEHHOCTHI0 «J[PODAY»; AxkiumonepHoe o6mecTBo «M3maTenscTBO
«IIpoceernienue.

Xumus, 11 xnace/ IN'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH
A.H., Akiinonepnoe obmectBo «M3narensctBo «IIpocBerieHue.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.

2.

3.

Ky3emenko H.E., Epemun B.B. Hawama xumun. VYue6. mocobue s
CTapIlIEKJIACCHUKOB M MOCTynaroumx B By3sl. — M.: JIpoda, 2001. — 324 c.

Kum E.I1. Xumus. 10-11 knaccel. [Ipaktuueckue pabotsl. — Caparos: Jlureid,
2006

Xumus 11 kmacc: KOHTPOJIbHBIE W IMPOBEPOYHBIE PAOOTHI K YYEOHHKY.
O.C.I'abpuensHa, I'TJIeicoBoit  «Xumua.ll»  /  O.C.I'abpuensH,
[1.H.Bepeskun, A.A.YuakoBa u ap. — M.: [Ipoda, 2005. -176 c.

Opranuyeckass XUMHsl B TecTaxX, 3ajadax, ynpaxkHeHusix. 11 kmacc: yueO.
nocobue qnsa odmeoOpazoBar. yupexaenuit / O.C Tabpuensn, W.T.
Octpoymos, A.I'. Beenenckas. - M.: [Ipoda, 2003.

Papenkuit A.M., TopmkoBa B.II., Kpyrmukosa JI.H. Jlugaktuyeckuii
matepuan mo xumuu s 10-11 kmaccoB: mocobue i yuutens. — M.:
[Ipocsemenne, 2004. — 79 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.
2.

https://foxford.ru/
www.eljur.ru

3. https://infourok.ru/
4. https://chem-ege.sdamgia.ru/
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