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IlosicHuTeILHAS 3alIHCKA

HopmaTuBHas 6a3a npenogaBaHus npeamera:

Hannast paboyast mporpamma pa3zpaboTaHa B COOTBETCTBUU CO CIIECIYIOIIMMHA HOPMATUBHBIMU U PACTIOPSAUTEILHBIMU JOKYMEHTAMHU:
- ®enepanphbiii 3akoH «O06 o6pazoBanuu B Poccuiickoit deneparun» ot 29.12.2012r. No273 ©3; ®I'OC COO

- @enepanbHBIA TEPEYCHb YYCOHWKOB, PECKOMEHJIOBAHHBIX (JIONMYIICHHBIX) K HCIOJB30BAaHHUIO B O0Pa30BATEIBLHOM IPOIECCE B
00pa30BaTeNbHBIX YUPESIKICHUSAX, PEATM3YIONUX MPOorpamMMbl 00mero odpaszoBanus (1.23, 4.2, cr.32, 3akoHa P® «O6 obOpa3oBaHUMN»);
[Tpuxaz Ne249 ot 18.05.2019rox

- OOIT COO MBOY «Ywmérckas arpounxenepHas mkoina » [IPUKA3 Ne 10-O/] (1.6, 4.2, c1.32, 3akoHa PO «O6 ob6pa3oBanumny);

B nporpammy BHeceHsI cienyromue u3Menenus i 10 kiacca:
VYBEJIMYEHO YUCIIO YaCOB HA U3YUYEHHUE TEM:

- Ne 2 «¥YrneBogopo/ibl ¥ UX NPUPOAHBIE UCTOYHUKU» 10 10 yacoB BMecTO 8§;

- Ne 3 «Kucnopoaconepxamue COEIMHEHUS M UX HAXOXKIEHHE B KMBOW mpupone» A0 11 ugacoB Bmecto 10, Tak Kak 3TH TeMBbl SABISAIOTCS
HauboJsee Ba)KHBIMU B KYpCe OPraHU4eCKOW XUMHH.

YMEHBIIIEHO YNCII0 YaCOB HA U3YUYEHUE TEM:

- Ne 4 «Asorconepxaliue OpraHMYeCKHe COCAMHEHUS M MX HAXOXJIEHUE B >KMBOM IPHUPOJE» 0 5 BMECTO 6 4acoB 3a CYET MCKIIIOUCHHS
pa3nena «HykjIeHMHOBBIE KHCIOTBI», TaK Kak 3TOT pa3fen OTCyTcTByeT B OO0s3aTebHOM MHUHUMYME COJAEP)KaHUS OCHOBHBIX 0Opa30BaTeNbHBIX
IIpOrpaMM;

- No 5 «buonornyecku akTHBHbIE OpraHMYECKHE COEIMHEHMs» 10 2 4acoB BMecTO 4, Tak Kak 3Ta Tema B OO0s3aTelbHOM MHHHUMYME COJIEpKaHHs
MPOIKCaHa KypCUBOM, a 3HAYUT, HE BHECeHa B TpeOoBaHuUs K YPOBHIO IOJITOTOBKH BBIITYCKHUKOB.

- Ne 6 «MckyccTBeHHBIE M CHHTETHYECKME OpraHMYECKHE COeIMHEHHMs» ¢ 3 yacoB A0 2 3a cueT uckioueHus IIpakruyeckoit pabotsr Ne 2
«Pacnio3HaBaHue mIacTMacc U BOJIOKOH», TaK KaK 4acTh JAaHHOH paOoThl, a MMEHHO «OTHOIIEHHE IUIACTMACC M BOJIOKOH K TOPEHHIO» MOJKET OBITh
BBINOJIHEHA KaK JIOMAIIHIS TpakTHYecKas padora.

W3 aBTOpCKOI MPOrpaMMbl UCKITIOYEHBI HEKOTOPBIE IEMOHCTPAI[MOHHbIE U J1a00paTOPHBIE OMBITHI M3-3a HEJIOCTATKa BPEMEHU Ha MX BBIOJIHEHUE MIPH
1 yace B HeJeNt0, TaKk KaK aBTOPCKask IporpaMMa IpeyCMaTpuBaeT 1 4dac B HEZAEIIO.

B nporpamMmy BHeceHBI cienyromue n3menenus i 11 knacca:

Tema 1. Ctpoenne atoma u nnepuoauyeckuii 3akon .M. Menneneena.
- UCKTIIOYEHO:

- TIOJIO’KEHHE BOJIOPOJIa B IEPUOIUUECKON CUCTEME;

- 1abopaTopHBIi onbIT 1.

Tema 2. CTpoeHue BelecTBa.



Vmenvuieno KoIM4eCTBO YaCOB HA 2 yaca, TaK KaK UCKIIOYCHBI TEMBbI:

- «[Tonmumeps», (Tema nmoapodHo u3yyanach B 10 kiiacce)

- JI0JIs1 BBIXO/a MIPOJYKTa Peakluu OT TEOPETUUECKH BO3MOKHOIO (HET B MUHUMYME CO/IEP KaHMS)

Hckniouenvl:

- 1abopaToOpHBIC OMBITHI 3, 4,6.

Tema 3. XuMuueckue peakium.

Yeenuueno xonuuecTBO yacoB Ha | yac Tak Kak B 3Ty TeMY BKIIFOUEHBI BOIIPOCHI, KOTOPBIE HE U3YUATNCh B KypCe XUMUU OCHOBHOM LIKOJIBI.
HUcknrouenol:

- POJIb BOJIBI B XUMHUYECKOW PEaKIUH, PACTBOPUMOCTD U KJIaCCHU(PHUKAIUS BEIIECTB MO MPU3HAKY PaCTBOPUMOCTH (HET B 0053aT€IbHOM MUHUMYME
CoJIepKaHus)

- XUMUYECKHE CBOMCTBA BOJIbI (TEMa U3y4yanach B OCHOBHOH IIKOJIE);

- OMOJIOTHYECKasi POJIb THAPOJIN3A B IIACTHYECKOM H SHEPTreTUIECKOM OOMEHE BEIIECTB U DHEPTHH B KJIETKE (HET B MUHUMYME COJICPIKAHWS);
- SJIEKTPOJIMTUYECKOE MOIYYCHHUE ATIOMUHUS (HET B 0053aTeJIbHOM MUHUMYME COACPIKAHMS);

- nabopartopHbie onbITHL: 7,10.

Tewma 4. BemectBa 1 ux CBOMCTBA.

Veenuueno xonuuecTBo 4acoB Ha 1 yac Tak Kak JaHHas TeMa SBJSETCS KIIOUYEBOU B Kypce XUMHUU CPETHEH IIKOJIBI.

Hcxnrouenwr:

- B3aUMOJICHCTBUE HATPUS C ITAHOJIOM M (eHoJIOM (Tema u3ydanack B 10 kiacce)

- 0COOEHHBIE CBOICTBA a30THOM M KOHIIEHTPUPOBAHHON CEPHOU KUCIOTHI; (HET B TPEOOBaHUIX K YPOBHIO MOATOTOBKH BBHIITYCKHHKOB)

- maboparopHbie ONbITHL: 17,18 (€cTh aHATOTUYHBIE IEMOHCTPALIIH).

Hannast paGodas mporpaMma MOXET ObITh peajn3oBaHa IMpU UCHOJIb30BAaHUHM TPAIUIIMOHHOW TEXHOJIOTMHU OOy4YeHUS, a TaKXKe IJIEMEHTOB JIPYruX
COBPEMEHHBIX 00pa3oBaTeIbHBIX TEXHOJOTHH, MepeloBbIX (opM M MeToJ0B OOyueHHs, TakuX Kak pa3BUBarollee OOydyeHUE, KOMIIbIOTEpHbIE
TEXHOJIOTUM, TECTOBBIM KOHTPOJb 3HAHUW M Jp. B 3aBHCUMOCTH OT CKJIOHHOCTEH, MOTPeOHOCTEH, BO3MOXKHOCTEH M CHOCOOHOCTEH KakIoro

KOHKPETHOTO KJIacca.

N3yuenne xumun Ha 6a30BOM YPOBHE CpeTHETO (ITOTHOTO) 00IIero 00pa30BaHUs HAMPABIECHO HA TIOCTHKEHUE CIICTIYIONTUX Yeell:

e OCBOEHHE 3HAHMM O XMMHYCCKOU COCTaBJ'ISIIOHICI\/'I eCTeCTBeHHOHaYQHOﬁ KapTUHBI MHpa, BaAXHENIINX XUMHUYSCKUX IIOHATUAX, 3aKOHaxX H

TEOPUSIX;

e OBJAACHUEC YMCHUSAMMU ITPUMCHSATH IMOJTYYCHHBIC 3HAHUA JIA 00BICHEHUS p33H006p33HBIX XHUMHYCCKHX SIBJICHUH M CBOICTB BCIIECTB, OLICHKHU

POJin XMUMHUHU B pa3BUTUHU COBPCMCHHBIX TEXHOJIOTUMN 1 MOJIYYCHHUHN HOBLIX MAaTCPUAJIOB,



PAa3BUTHE IT0O3HABATCIIbHBIX HMHTCPECOB M HHTCIJICKTYaJIbHBIX CIIOCOOHOCTEH B mponecce CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH XUMHWYCCKHUX
3HAHUH C MCIIOJIHh30BaHUEM Pa3InYHbIX UCTOYHUKOB I/IH(i)OpMaL[I/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

BOCIIHTAHNE YOCKJICHHOCTH B TIO3MUTUBHOW POJIM XMMHHU B JXH3HH COBPEMEHHOTO OOINECTBA, HEOOXOAMMOCTH XUMHYECKH TI'PaMOTHOTO
OTHOIIICHHSI K CBOEMY 3I0POBBIO U OKPYKAIOILEH cpeie;

NpUMeHeHHEe MOJyYeHHbIX 3HAHUNA M YMeHM# [1J1s1 6€30MacHOr0 MCIOIb30BaHMS BEIIECTB U MAaTEPUATIOB B OBITY, CEJTbCKOM XO34MCTBE U Ha
MIPOU3BOJICTBE, PEUICHHS MPAKTUYECKUX 3a7a4 B MOBCEAHEBHON KU3HU, MPEAYIPEKICHUS SBICHUM, HAHOCSIIUX Bpell 3[I0POBBIO YEIOBEKA U
OKpY>Karollen cpenie.

Oouwaa xapakmepucmuka opzanu3ayuu yueonozo npovyecca

[Iporpamma mo xumuu st 10—11 kmaccoB 001eo0pa3oBaTeNbHBIX YUPESKICHUN SBISETCS JOTHUYECKUM IPOJOJDKEHUEM aBTOPCKOTO Kypca
JUIs. OCHOBHOM 11KO0JbI. ITo3TOMY OHa pa3paboraHa ¢ onopoil Ha Kypc xumun 8—9 kiaccoB. Pe3yiabpTaToM 3TOro sSIBUJIOCH TO, YTO HEKOTOPBIE,
MIPEUMYIIIECTBEHHO TEOPETUUECKNE TEMBI Kypca XMMUU OCHOBHOM IIKOJIbI PACCMaTPUBAIOTCSI CHOBA, HO Y€ Ha 00Jiee BHICOKOM, PACLINPEHHOM
U yri1yOJeHHOM YpOBHE. DTO CIOCOOCTBYET (POPMHUPOBAHHUIO LIEIOCTHON XUMHUECKONW KapTHHBI MHpa, 00€CIICUEHUI0 IPEEMCTBEHHOCTH MEXTY
OCHOBHOI U cTapieil cTyneHsMu 00y4deHus B 00111e00pa30BaTEeNIbHBIX YUPEKICHUX.

Kypc yeTko nenuTcst Ha ABe 4aCTH COOTBETCTBEHHO IojilaM 00ydeHusi: opranndeckyro (10 kmacc) u oburyro xumuto (11 kmacc). Opranndeckas
XUMHs paccMmarpuBaeTcst B 10 kiiacce U CTPOUTCA C y4€TOM 3HAHUM, MOJYYEHHBIX y4alllUMHUCS B OCHOBHOHM mikone. [losTomy ee u3yueHue
HA4YMHAETCS C IOBTOPEHHUS BAXXHEMINX MMOHATUI OPraHNYeCKOW XMMHH, PACCMOTPEHHBIX B OCHOBHOMH IIKOJIE.

[Tocne nmoBTOpeHUs: Ba)KHEHIINX MOHATHI pacCMaTPUBAETCSI CTPOCHHE U KJIACCU(UKALIUS OPTaHUYECKUX COECUHEHHH, TEOPETUYECKYIO OCHOBY
KOTOpPOM COCTaBJISIET COBPEMEHHAs TEOPUS XUMHUYECKOIO CTPOEHHUS C HEKOTOPBIMHM DJIEMEHTAaMH JJIEKTPOHHOM TEOPUM M CTEPEOXUMUM.
JlorndyeckuM NpOAOHKEHHEM BEAYIIEH HAEeU O B3aWMOCBSI3UM (COCTaB — CTPOEHUE — CBOMCTBA) BEILECTB SIBISIETC TeMa «XHMHUYECKHE
peaKIMy B OPraHUYECKOM XUMHUI», KOTOpasi 3HAKOMHUT YJalIUXcs ¢ Kiaccuukanueil peakiuii B OpraHu4eckoil XMMUHU U JaeT MpeJICTaBlIeHUe
0 HEKOTOPBIX MEXaHMU3MaX UX MPOTEKAHUS.

[Tonmy4yeHHbIe B MEPBBIX TeMaxX TEOPETUUECKUE 3HAHMS y4allUXcs 3aTeM 3aKpEIUIIOTCS M Pa3BUBAIOTCA Ha Ooratom (hakTHYeCKOM MaTepuale
XUMHH KJIAaCCOB OPTaHUYECKUX COEAMHEHUU, KOTOpbIE PacCMaTpHUBAIOTCS B MOPSAAKE YCIOXKHEHUS OT Oojiee MPOCTHIX (YTiIeBOAOPOAOB) IO
Haunboee cIoXHbIX (OnomnonumMepoB). Takoe MOCTpOEHHE Kypca MO3BOJSET YCUIIUTh JeTyKTUBHBIHM MOJIX0/ K U3YUYEHUIO OPraHMYECKOW XUMUH.
Kypc ob6meit xumun uzydaercs B 11 kimacce v cTaBUT CBOEH 3ajjauell MHTErpalyio 3HAHUNA Y4alUuXcsl MO HEOPTraHMYECKOH M OpraHuYecKou
XUMUU C 1eNbl0 (OPMHUPOBAaHUS y HUX €IMHOW XMMHMYECKOW KapTHHbI MMpa. Benymas uaes Kypca — €IMHCTBO HEOPraHUYECKOH M
OpPraHMYECKON XMMHUHM Ha OCHOBE OOLIHOCTH MX IOHSATUH, 3aKOHOB M TEOpPHUH, a TakkKe Ha OCHOBE OOMIMX MOJXOAOB K KiaccH(pUKaIu
OpPraHMYECKUX M HEOPraHMYECKUX BELIECTB M 3aKOHOMEPHOCTSM MPOTEKAaHUs XMMHYECKHX PEaKIUi Mexay HuMu. Takoe IocTpoeHHue Kypca
o0miell XMMHM TO3BOJIAET MOJABECTH y4yallluXcs K MOHMMAHUI0 MaTepUaJbHOCTH M MO3HABAEMOCTH €AMHOTO MHpa BELIECTB, NMPUYUH €ro
KpPaco4HOT0 MHOT000pa3usi, BCeoOIIel CBA3U SBICHUN.



B cBoto ouepesb, 3TO 1aeT BO3MOXKHOCTh YYalllUMCSL HE TOJBKO JIYYIlle YCBOUTh XMMHUECKOE COJIEpKaHUE, HO U TIOHATh POJIb U MECTO XUMHH B
cHCTEeME HayK O mpupoje. Takoe MmocTpoeHre Kypca MO3BOJSET B MOJHONW Mepe HCIOJIb30BaTh B OOYYEHUU OIEPAllMU MBIIUICHUS: aHAJIH3 |
CUHTE3, CPAaBHEHUE U aHAJIOTHIO, CHCTEMAaTH3alUI0 U 0000IIeHHE.
BonpmmHcTBO TecToBBIX 3amanuil EI'D (Gonee 90%) cBsizaHbI ¢ OOIICl M HEOPraHMYECKOW XHMHEH, a moToMy B 11, BBITYCKHOM Kjacce
JIOTUYHEE U3Y4aTh UMEHHO 3TH pa3Jieibl XMMHUU, YTOObI MAaKCUMAJIBHO TIOMOYb BBITYCKHUKY IPEOI0JIETh 3TO CEPbE3HOE UCTIBITAHUE.
OcobeHHOCTH coNiepKaHusd OOy4YeHUs] XMMUU B CpPeIHEH (ITOJTHOW) IIKOJIEe 0OYCIIOBIICHBI CHEMU(PUKON XMMUU KaK HAYKH M MOCTaBICHHBIMHU
3amadyamMu. OCHOBHBIMH TPOOJIEMaMU XUMHUH SIBJISIOTCS HM3Y4YEHHE COCTaBa U CTPOCHHUS BEILECTB, 3aBUCHMOCTH HMX CBOWCTB OT CTPOCHHS,
IIOJIyYEHHUE BELIECTB C 33JaHHBIMU CBOWCTBAMM, MCCIIEIOBAHUE 3aKOHOMEPHOCTEW XMMHUYECKUX PEAKUMN M IIyTEH YIPABJICHUS UMH B LEIAX
MOJIyUYEHHUsl BEIECTB, MaTepuanoB, 3Hepruu. [losTomy B paboueil mporpamMme MO XMMHU HalUId OTPaKEHHUE OCHOBHBIE COJZIEp)KaTelbHbIC
JIMHUU:
BEIIECTBO — 3HAHUA O COCTaBE U CTPOCHUU BEIIECTB, UX BAKHEHIINX (PU3NYECKUX U XUMHUECKUX CBOWCTBAX, OMOIOTUYECKOM JICHCTBUM;
XUMHUYECKas PpeaklMsi — 3HaHUusA 00 YCIOBHUSX, B KOTOPBIX IMPOSIBIAIOTCS XMMHUYECKHE CBOMCTBA BELIECTB, O CHOCO0ax yIpaBiICHUS
XUMHYECKUMH MPOLIECCaMU;
IPUMEHEHHUE BEIIECTB — 3HAHUS U OMNbIT NPAKTUYECKOM MAEATEIbHOCTH C BEIIECTBAMU, KOTOpble Hanbojiee 4YacTo YHNOTpeOJstoTCsS B
IIOBCETHEBHOM JKM3HU, IIMPOKO MCIIOJIB3YIOTCS B IPOMBIIIJIEHHOCTH, CEJILCKOM XO0341CTBE, HA TPAHCIIOPTE;
SI3BIK XUMUU — CHCTEMa BaKHEUIINX MOHATUI XUMUHU U TEPMUHOB, KOTOPBIE UX 0003HAUaIOT, HOMEHKJIaTypa HEOPraHUYECKUX BEUIECTB, T. €.
UX Ha3BaHUs (B TOM YMCJIE TPUBUANBHBIC), XUMHUECKUE (POPMYJIIBI M YPaBHEHUS, a TAK)Ke MPaBUia MepeBoia MHPOPMaIUN ¢ €CTECTBEHHOTO
s3bIKa Ha A3bIK XUMHUH U 00paTHO.
Pabouas nporpamma no kypcy «Xumus. 10 - 11 kimaceb» npeaycmarpuBaeT (GOpMUpOBaHHE y ydaluxcs oOieyueOHbIX YMEHUI U HaBBIKOB,
YHHUBEPCAJIbHBIX CIIOCOO0B AESATEILHOCTH U KIIOUYEBBIX KOMIIETEHIIMI. B 3TOM HanpaBieHuH NpUOPUTETaMU JJi yUeOHOT0 MpeaMeTa « X UMUs»
Ha CTYINEHU CPEIHEro o01ero oopa3oBaHus ABISIOTCS: UCIOIb30BAHNE /ISl TO3HAHUS OKPYKAIOIIET0 MUPA pa3IuUUHbIX Memooos (CII0BECHbIE,
HarJsiqHble, IPaKTUYECKUE); MPOBEACHNE MPAKTUUECKUX U JJAOOPATOPHBIX paboT, SKCKYPCHil, HECIOXKHBIX SKCIIEPUMEHTOB U OMHCAHNE UX
Pe3yabTaTOB; UCIIOIB30BaHME JJISl PEIICHNUS MTO3HABATEIbHBIX 3a/1a4 PA3IUYHBIX UCTOYHUKOS UHGOpMayuu (TATEPaTypy, UHTEPHET — PECYPCHI,
nucku, DOP, LIOP); cobrooenue nopm u npasun noseaeHns B KaOMHETE XUMHH, B OKPYXKAIOIIEH cpelie, a TaKKe PpaBuIl 3J0pOBOTO oOpaza
KU3HU.
Peanu3zanuu 3agau paboueit mporpaMMsl [0 XUMUH CIIOCOOCTBYET MHTErpalus pe3yabTaTOB nPOEKMHO - UCCLe008amenbCKOU pabomul,
COOTBETCTBYIOIIEH IPeAMETHON 00acT 3HaHUSI ¢ 00yUEHHUEM, a TaK)Ke UCIIOJIb30BaHUE B ME€1arOrMuecKoi AeaTeIbHOCTH
AJIEMEHTOB MEXHON02UU KPUMUYECKO20 MbIULEHUS U MOOYIbHO20 00VYeHUs.

Dopmbl KOHMPOIA 32 YCBOCHHEM 3HAHUM yYalMXcsl.
Buabl KOHTPOJIsi: TEKYIIMH (TIOYPOYHBIi), MPOMEXYTOUYHBIH (10 pa3zieny), UTOTOBBIH (3a Kypc).
®opMbI IPOBEPKHU 3HAHUI, YMEHHIi, HABBIKOB: TECTOBbIE KOHTPOIMPYIOIINE 33aJaHUs, KOHTPOJIbHAS paboTa, MpakTUyecKas u JjabopaTopHas
paboTa, MPOEKT, IKCIIEPUMEHT.




KoHTpoJb 32 ycBoeHHeM 3HAHUIT BO BpeMsl 3aHATHII: CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. BHEypoUHbIe cIOCOOBI OLIEHKH 3HAHUN y4YaIIUXCS:
OJIMMIIMA/IbI, TOKJIa/Ibl, y4aCTUE B KOHKYpPCAX U MEPONPUITHUSIX IPEIMETHON HENEIN (BUKTOPUHBI, UHTEJUIEKTYaJIbHBIE UT'PBI).

CpeacTBa KOHTPOJISI: TECThI, KOHTPOJIbHBIE pa0OThI; OyMakHbIC (YyUeOHUKH, COOPHUKH, UIAKTUICCKUNA MaTepra, METOJUIECKHE TTOCOOHS);
AJIEKTPOHHBIE (AIEKTPOHHBIE TOCOOHS 10 Kypcy xumun 10-11 kinaccoB, MyabTUMEAMIHBIE TPUIOKEHUS, HHTEPAKTUBHBIC 3aaHU).

Yueonan npozpamma peanuzyemcsa no paznvim mooenam:

Kypc xumuu cpennero (momHoro) obmiero oopazosanus no xumuu 10—11 knacco. ba3oserii yposens. [IporpamMma paccunrtana Ha 1 gac
KJIACCHBIX 3aHATUI B HEJIENIO MPU U3yUeHUH npeameTa B Tedenue aByx jet (10 u 11 kimaccer), Bcero 69 yac (35 gaca B 10 knacce, 34 yaca B 11
KJiacce).

JlanHas paboyasi nporpaMma MoXeT ObITh peali30BaHa IPU UCIOJIb30BaHUH TPATULIMOHHON TEXHOJIOTUN O0Y4EHUs, a TAKXKE HJIEMEHTOB JIPYIHX
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, IEPEIOBBIX (POPM U METOIOB 0OYUEHUS TAKHX, KaK pa3BHBaoIIee 00yueHHe, KOMITbIOTEPHBIE
TEXHOJIOTUH, TECTOBBIA KOHTPOJIb 3HAHUH U Jp., B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTpeOHOCTEH, BO3MOXKHOCTEH U CIIOCOOHOCTEN KaX10ro
KOHKPETHOTO KJIacca.

OCOBEHHOCTH U3YYEHUA XUMHNHU HA BA30BOM YPOBHE
MeTto0510rn4ecKoif OCHOBOM MOCTPOEHUSI YYEOHOIO COJIEpKaHUsl XUMHHM JUIsl CPeIHEN MIKOJIbI 6a30BOr0 YPOBHS SIBUJIACH UOes UHMeZPUPOBAHHO20
Kypca, HO HE €CTECTBO3HAHMsI, @ XMMHUU. Takoro Kypca, KOTOpPbIM OJM30K M MOHATEH ThICSIYaM POCCUNCKUX YUUTEIEH XUMUU U TIOCTYIIEH U UHTEPECEH
COTHSIM TBICSY POCCUICKUX CTapIIEKIaCCHUKOB.
CtpykTypa mpeuiaraeMoro Kypca pemaer e npodaeMbl MHTErpaliuy B 00y4eHUN XUMUH.

[lepBas — 310 6Hympunpeomemnasn unmezpayus yieOHOW NUCHUILTUHBI «XUMUS». Mnest Takol MHTErpaluu AUKTYET CIAEAYIOLIYI0 04epeAHOCTh
M3YYEHHUs pa3/ie]oB XUMHUU: BHaydaje, B 10 kiacce, u3yyaercst opraHnyeckas XuMmus, a 3ateM, B 11 kiacce — obmas xumus. Takoe CTpyKTypUpOBaHHE
MO3BOJISIET C(HOPMUPOBATH Yy BBITYCKHUKOB CPEJHEW LIKOJbI MPEJCTAaBICHHE O XMMHMU KaK O IEJIOCTHOM HayKe, MOKa3aTh €IWHCTBO €€ MOHSATHH,
3aKOHOB U TEOPHI, YHUBEPCAIBHOCTh U IPUMEHUMOCTD UX KakK AJI1 HEOPraHUYECKOM, TaK U AJI1 OPTaHUUYECKON XUMUMU.

Bropas — ato mesxcnpeomemnas unmezpayus, No3BOJSAIONIAs HA XMMHYECKON 0a3e oObeAMHUTH 3HaHUS MO (uU3MKe, Ouoyoruu, reorpaduu,
SKOJIOTMU B €IMHOE MOHMMAaHUE MPUPOJIbI, TO €CTh CPOPMHUPOBATH LEIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY)KAIOIIEro MUpa. DTO MO3BOJIUT
CTapILEKJIACCHUKAaM OCO3HaTh TO, YTO 0e3 3HAaHUIl MO XUMHM BOCHPHUSATHE OKPYXKAIOIIEro Mupa OyJeT HEMOJHBIM, a JIIOJH, HE MOJYyYUBIINE TAaKUX
3HaHUI, MOTYT CTaTh HEOCO3HAHHO OINACHBIMHU JJIS 3TOTO MHUpA, TaK KaK XMMHUYECKH HErpaMOTHOE OOpallleHHe C BEIIeCTBAMH, MaTepualaMu U
IporeccaMy rpo3uT HEMAJIBIMU OelaMH.

KpoMe »THX JByX BeAyllMX HHTEIPUPYIOIIMX HJAEH, B Kypce OblIa pealn3oBaHa M €LIE OJHA - UHmMe2payus XUMUYECKUX 3HAHUU C
SYMAHUMAPHBIMY OUCYUNTUHAMUY. UCTOPUEH, JIUTEPATypOl, MUPOBOU XYyJI0KECTBEHHON KyJIbTYpOl. DTO, B CBOIO OYepe/lb, MO3BOJSET CPEICTBAMU
y4eOHOTo IMpeaMeTa MOKa3aTh pojb XMMUU U B COLUAIBHOW cdepe YeToBEYeCKON NeATETbHOCTH, TO €CTh MOJHOCTHIO COOTBETCTBOBATH HJEAM
T'YMaHHU3alluyd B O0yYEHUH.
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OnHOuYacoBO# Kypc XMMUHU pacCUnTaH Ha JiBa roAa oOydeHus 1o 1 4 B HeJelto.

B crpykrypupoBaHMM Kypca OpPraHMYeCKOM XMMHUHU aBTOPbl MCXOIMWIM U3 MJIEH PA3BUTUSA YYaLIMXCS HENPOPHUIBHBIX KJIACCOB CPEACTBAMHU
yuebHoro npeamera. C LeNbl0 yCHJICHUS POJHM JACAYKUUMU B OOYYEHHWM XMMHU BHaJajle JAIOTCS KPAaTKUE TEOPETUYECKHE CBEACHUS O CTPOCHUH,
KJaccu(UKaluy, HOMEHKIIAType OPraHMUECKUX BEIIECTB, OCOOCHHOCTAX PEaKIUil ¢ MX y4aCTHUEM.

CdopmupoBaHHble TaKUM 00pa30M TEOPETUUECKHUE 3HAHUS 3aTEM Pa3BUBAIOTCS Ha (PAKTOJOTMYECKOM MaTepuase IpHU PpacCMOTPEHHUU KIIacCOB
OpraHUYeCcKUX CoeAMHEHHH. B cBoro ouepenpb, Takoil MOAXO[ MO3BOJIAET U ITy0)Ke M3YUUTh CaMH KJIAacChl OPraHUYECKUX coeArHeHUH. OCHOBHBIM
KpuTepreM oTtOopa (haKTHYEeCKOro Marepuana Kypca OpraHMYeCKOW XWMHUM SBIISICTCS WAEs IeNIenojiaraHus, TO €CThb OTBETAa Ha PE30HHBIH BOIPOC
YUEHHUKa: «A 3a4€M MHE, He XUMUKY, 3TO HYKHO?». Ta ke uzaes o Beaylled poju TEOPETHUECKUX 3HAHUU B MPOIECCE MMO3HAHUS MUpa BEIIECTB U
peakiMii ctana OCHOBHOM Il KOHCTPYMPOBaHUs Kypca oOuiel xumun. Ha ocHOBE eIMHBIX NOHATHH, 3aKOHOB ¥ TEOPUH XMMUHU Y CTApILEKIACCH MKOB
(dopmupyeTcs LIeJ0CTHOE MPEACTaBIEHUE O XUMUYECKOM HayKe, O ee BKJIaJIe B €IMHYIO €CTECTBEHHOHAYYHYIO0 KapTUHY MUDA.

[Iporpamma mpenycmarpuBaeT (HOpPMUPOBAHHE y YYaIIMXCS OOMICY4eOHBIX YMEHHH M HABBIKOB, YHUBEPCAIBHBIX CHOCOOOB NEATEIHHOCTH U
KJIFOUEBBIX KOMIIETEHIMI: yYMEHHE CaMOCTOSITEIbHO U MOTHBMPOBAHHO OPraHM30BBIBaTh CBOIO IIO3HABATENBbHYIO JAESTEIBbHOCTH; HCIIOIb30BaHHE
3JIEMEHTOB MPUYMHHO-CJIEJICTBEHHOTO M CTPYKTYpPHO-()YHKIIMOHAJIBHOTO aHAJIM3a; ONpe/eTeHNEe CYIIHOCTHBIX XapaKTEepPUCTHK M3y4aeMOro 0O0beKTa;
YMEHHUE pa3BepHYTO 00OCHOBBIBATH CYX/IEHUS, 1aBaTh ONPEEICHUs, IPUBOJUTH JOKA3aTeIbCTBA; OLIEHUBAHUE U KOPPEKTHUPOBKA CBOETO MOBE/ICHNUS B
OKpY’KaloIleM MHpe.

TpeboBaHue K ypOBHIO MOATOTOBKH 00YYarOIIMXCsl BKJIIOYAIOT B ce0s Kak TpeOOBaHMS, OCHOBaHHbIE HA YCBOGHUH U BOCIIPOM3BE/IEHUN YIEOHOTO
MaTepuaia, MOHUMAaHHE CMbBICIIAa XUMHUYECKUX TMOHATUN M SBJICHUH, TaK U OCHOBAaHHbIE Ha OoJyiee CIOXKHBIX BHUJAX JEATEIBHOCTH: OOBSCHEHHE
¢u3NYeCKUX U XUMHUYECKUX SBJICHWH, MPUBEIECHUE MPUMEPOB MPAKTUYECKOTO MHCIOJIb30BaHMUSA H3Yy4aeMbIX XMMUYECKHMX SIBICHHM U 3aKOHOB.
TpebGoBaHue HampaBiIeHbl Ha peaU3alMio JesITeNbHOCTHOTO, IPAaKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO-OPUEHTUPOBAHHBIX IMOAXO0J/I0B, OBJIAJICHUE
YUaLUMHUCS CIIOCO0aMH MHTEJIEKTYabHOM U NMPaKTUYECKON JEATEeIbHOCTH, OBJa/IeHUE 3HAHUSIMU U YMEHUSIMH, BOCTPEOOBAHHBIMH B TIOBCEIHEBH O
KHU3HH, TIO3BOJISIFOIIMMHI OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUMMBIMHU Il COXPAaHEHHS OKpY KaloIlel cpebl U COOCTBEHHOTO 3/10POBbSI.

JMYHOCTHBIE, METAIIPEJIMETHBIE U IPEJMETHBIE PE3YJIbTATHI
OCBOEHUs COAEPKAHUSA KYPCA 10-11 KJTIACCA

Pesynomamut uzyuenus npeomema:
JleaTenbHOCTh YYUTENs B 00yUeHUN XUMHUHU B CpeiHeH (TTOJIHOM) IIKOJIE T0JKHA OBITh HallpaBlieHa Ha JIOCTHKEHHE 00yJaroIUMHUCS
CIIEIYIOLTHX JIUYHOCIHBIX Pe3)/IbMaAmog:
B YEHHOCMHO-0OPUEHMAYUOHHOU C(hepe — TyBCTBO TOPIOCTH 38 POCCUHCKYIO0 XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOLIICHUE K TPYY,
LEJICYCTPEMIICHHOCTb;
B mMpy0086oli cghepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasbHEHIIeH 00pa3oBaTeIbHON 1 MPOHECCHOHATIBHON TPACKTOPUH;
B NO3HABAMENbHOU {KOZHUMUBHOU, UHMELIeKMYalbHOlL) cghepe — yMEHHE YIPABIIATH CBOCH MTO3HABATEIILHOMN IESATEIBHOCTBIO.



»

Memanpeomemnuvimu pe3yibmamamu siBISIOTCA:

HCIOJIb30BAaHNE YMEHUN U HaBBIKOB Pa3IMYHBIX BUOB IIO3HABATEIILHON J€ATEIbHOCTH, IPUMEHEHUN OCHOBHBIX METOJI0OB [T03HAHUS (CHUCTEMHO-
MH(GOPMALMOHHBIA aHAIIN3, MOJCTUPOBAHNE) JUISI U3YUEHUS Pa3IMYHBIX CTOPOH OKPYXKArOIIEH 1eHCTBUTENbHOCTH;

MCIOJIb30BAaHNE OCHOBHBIX MHTEIJICKTYAJIbHBIX ONepaluii: GopMyarupoBaHue THIIOTE3, aHAJIU3 U CUHTE3, CPaBHEHUE, 00001IeHNE, CHCTeMaTH3aIus,
BBISIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBA3EH, IOUCK aHAJIOTOB;

yYMEHHUE FeHepUpOBaTh UAEH U OIPEIEIATh CPEeJICTBA, HEOOXOAUMBIE JJIs UX pealn3aluy;

YMEHHE ONPEENIATh LEIN U 3a/1a4M JIeATEIbHOCTH, BBIOMPATh: CPEJICTBA PEeATU3aLUU LIEJIU U IPUMEHATh UX Ha MPAKTUKE;

WCTIOJIb30BAHUE PA3TMYHBIX UCTOYHUKOB JJIS TIOTyYEHHS] XUMHUECKOW MHPOPMALINH, TOHUMaHUE 3aBUCUMOCTH CO/ICpPKaHus U (DOPMBI IPEICTABICHU S
uHoOpMalLKU OT LieJel KOMMYHUKAIMK U ajipecaTta.

B oGnactu npeomemmnuix pezynromamoe u3yueHne XuMuM MpeJoCTaBIsIeT YYCHUKY BO3MOXKHOCTb Ha CTYIEHHU CpPeIHEero (II0JHOro) 001ero
00pa3oBaHMs HAYYUTHCSI HA 0230BOM YPOBHe

a) 1aBaTh OIPEAEICHUS U3yUYECHHBIM IIOHSTUSIM;

0) ONUCHIBATh JIEMOHCTPAILIMOHHBIE M CAMOCTOSATEIBHO MPOBEJCHHBIE IKCIIEPUMEHTBI, UCTIONbB3YS JIJIsl 9TOTO €CTECTBEHHBIN (PYCCKUM, pOJTHOMN) S3BIK U
A3BIK XUMUH;

B) OOBSICHATH CTPOCHHE U CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX U OPTaHUYECKUX COETMHEHUN;

I') KJIacCCU(UIUPOBATh N3yUYE€HHBbIE OOBEKTHI U ABJICHUS;

1) HaOJIr01aTh IEMOHCTPUPYEMBIE U CAMOCTOSATENBHO TPOBOIUMBIE OTBITHI, XUMUYECKHE PEAKIIUH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

€) UcclieIoBaTh CBOMCTBA HEOPraHMUECKUX U OPraHMYECKUX BEIECTB, ONPEAEIATh X MPUHAIEKHOCTh K OCHOBHBIM KJIaccaM COEMHEHUH;

) 0000111aTh 3HAaHUS U JIeJaTh 000CHOBaHHbBIE BBIBOJIbI O 3aKOHOMEPHOCTSX U3MEHEHHS CBOMCTB BELIECTB;

3) CTPYKTYpUpPOBaTh yueOHYI0 HH(pOpMaIHio;

1) UHTEPIPETUPOBATh HHPOPMALINIO, TIOTYYEHHYIO U3 JPYTUX UCTOYHUKOB, OLICHUBATh €€ HAYYHYIO J1I0CTOBEPHOCTS;

K) OOBSCHATH 3aKOHOMEPHOCTH NMPOTEKAHHSI XUMUYECKHX PeaKIuii, TPOrHO3UPOBATh BO3MOXKHOCTh UX MPOTEKAHUS HA OCHOBE 3HAHUH O CTPOCHUU
BELIECTBA U 3aKOHOB TEPMOANHAMHUKHY;

J71) 0OBACHATH CTPOEHUE aTOMOB 3JI€MEHTOB 1—4-T0 NEpHOA0B € UCHOIB30BAHUEM JIEKTPOHHBIX KOHPUTYpalluii aTOMOB;

M) MOJEJINPOBATH CTPOEHUE MPOCTEUILINX MOJIEKYJI HEOPTaHMYECKUX U OPraHNYECKUX BELECTB, KPUCTAIIIOB;

H) MPOBOJIUTH PAacUeThl 0 XUMUYECKUM (OPMYJIaM U YpaBHEHUIM;

0) XapaKTepH30BaTh U3yYEHHbIE TEOPHH;

1) CAMOCTOATENBHO JOOBIBATh HOBOE IS Ce0s1 XMMUYECKOE 3HAHUE, UCIIONb3Ys U1 3TOTO JOCTYNHbIE HCTOYHUKHA HH(POPMALIUY;

B UEHHOCMHO-0PUEeHMAYUOHHOU cghepe — TIPOTHO3UPOBATH, AHAIM3UPOBATH M OLICHUBATH ITOCIEACTBUS ISl OKPYKAIOLIeH cpebl OBITOBOM 1
MIPOU3BOJICTBEHHOMH JIEATETLHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKON BEIECTB;
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B mpy008oli chepe — CaMOCTOSITEIBHO ITAHUPOBATH U IIPOBOJIUTH XUMHYECKUI IKCIIEPUMEHT, COOJIIO1ast IpaBuiia 6e30MmacHoi paboThI ¢
BEIECTBAMU U JIA0OPATOPHBIM 000PYIOBAaHHUEM;

B chepe usuueckoll Kyibmypsl — OKa3bIBaTh MEPBYIO MOMOIIb ITPH OTPABJICHUSIX, 0KOTaX M APYTHX TPaBMaxX, CBSI3aHHBIX C BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM.

B crangapre npoduiibHOro ypoBHs CHCTEMa 3HAHUH O XMMHYECKUX 3JIEMEHTaX U CBOWCTBAX MX COCIAMHEHHI PACIIUPSETCS U YIIIyOIseTcsi Ha OCHOBE
HPEJICTABICHUI O CTPOCHUH BEILIECTBA, XUMUYECKOI CBSI3M U 3aKOHOMEPHOCTSIX IPOTEKAHHS XUMUYECKHX PEAKIMi, PACCMATPUBACMBIX C TOUYKH
3pCHHUA XUMHYECKON KHHETHKH U XUMHUYECKOMN TCPMOANHAMHKHU. Tem caMbIM oO€ecIieunBaeTCs MMOATOTOBKA BBIITYCKHHKOB IIKOJIBI K ITPOAOJIZKCHUIO
00pa3oBaHMs B CPETHHUX CIIEHUAIBHBIX U BBICHINX Y4EOHBIX 3aBEICHUSX, MPO(UIH KOTOPBIX MPEyCMaTPUBACT U3YYCHUE XUMHH, U ITOCIEAYIOIIEH
npo(heCCUOHATBHOM eI TeIbHOCTH.

COJAEPKAHUE TEM YYEBHOI'O KYPCA «XUMMUHL. 10-11 KJIIACCBI»
BA30BbI YPOBEHD

10 knacc. Oprannyeckasi XuMHms.
Beenenue — 1 yac
IIpenmer oprannueckoit xumuu. CpaBHEHHE OPraHMYECKUX COSIUHEHUM ¢ HEOpraHNnYeCKUMU. [IpupoHbIe, HICKYCCTBEHHBIE U CHHTETHUECKHE
OpraHUYECKHE COCTUHEHUS.
Tema 1. Teopusi cTpoeHUsI OPraHUYECKUX COEAMHEHMI -2 yaca
BanenTtHocTh. X¥MHUECKOE CTPOCHUE KaK MOPSIIOK COETMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJleHTHOCTH. OCHOBHBIE MIOJIOKEHUS TEOPUHU
XUMHUYECKOT'O CTPOEHHS OpraHMYecKuX coeAnHeHu. [lonsaTie o roMmoorun u romosorax, U30MepUU U U3o0Mepax. XuMuueckue GopMysl U MOAEIH
MOJIEKYJT B OPraHUYECKON XUMUU.
Te M a 2. YriieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH — 10 yacoB
[Ipupoansbiii ra3. Ankansl. [IpupoaHblil ra3 kak Tormso. [IpenmyniecTsa mpupogHOTo ra3a nepex ApyrumMu BugaMu Tormsa. CocTaB IPUPOIHOTO
rasa.
AJKaHBI: TOMOJIOTUYECKHUH P, I30MEPHS 1 HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHUE CBOWCTBA aJIKAaHOB (HA MMPUMEPE METaHa M 3TaHa): TOPEHHUE,
3aMeIleHNE, Pa3IoKEHUE U IeruapupoBanue. [Ipumenenue ankaHoB Ha OCHOBE CBOWCTB.
ATNKeHbBI. DTUJIEH, €r0 TOJyYeHHE (IErHAPUPOBAHUEM dTaHA U JIETUIpaTAIlei 3TaHOa). XUMHYECKUE CBOMCTBA ATHJICHA: TOPEHHE, KAYECTBEHHBIC
peakimu (oOecuBeurBaHne OPOMHOMN BOJIBI M pacCTBOpa NMEpMaHraHaTa Kajus), TuapaTanus, noauMepusanus. [lonustunen, ero cBoiictsa u
npuMmeHenue. [I[pumenenne 3TriieHa Ha OCHOBE CBOMCTB.
AnkanveHsl M K ay 9y K U. [loHsTHe 00 askagueHax Kak yrieBoJopoJax ¢ IByMs JBOWHBIMU CBSI3IMHU. XUMHUYECKUE CBOMCTBA OyTanueHa-1,3 u
u30MpeHa: odbeclBeynBaHue OPOMHOM BOJIBI U MTOJIMMEpH3AIUs B Kayuyyku. Pe3una.



ANKUHBI. ALIETUIIEH, €r0 MOJIy4YeHHEe MUPOJIN30M MeTaHa U KapOuAHBIM cliocoO00oM. XMMHUUYECKHE CBOMCTBA alleTUIIEHA: TOpeHHe, 00ecliBeUMBaHHUE
OpOMHOI1 BO/IbI, IPUCOECTMHEHUE XIOPOBOIOpOIa U TuapaTanus. [lpuMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. Peakuus nonuMepusanuu
BUHUIXJIOpUAA. [I0JIMBUHUIXTIOPUA U €r0 IPUMEHEHUE.

benzoun. [lonydyenue GeH3ona U3 rekcana u aneTuieHa. XMMHUECKUE CBOICTBAa OEH30I1a: TOPEeHUE, raIoTeHUPOBaHUE, HUTpoBaHue. [Ipumenenue
O€H30I1a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CocraB u nepepadorka Hedtu. Hedrenpoaykrel. bensun u monsitue 06 OKTaHOBOM YHCIIE.

Tema 3. Kucjiopoacoaep:kaiue opraHuvdeckue coeJMHEeHNsI M UX MPUPOAHbIE HCTOYHUKH — 11 yacoB

EnuHCTBO XMMUYECKOM OPraHU3alMU KUBBIX OPraHU3MOB. XUMUYECKUNA COCTAB KUBBIX OPTaHU3MOB.

Cnuprsl. [lonydyenue sTaHona Opo’KeHUEM IUIFOKO3bI U THApaTalueit sTuieHa. ['uapokcuibHas rpynna kak gyHkuuoHanbsHast. [Ipencrainenue o
BOJIOPOJTHOM CBSI3U. XMMHUYECKHE CBOWCTBA STAHOJA: TOPEHUE, B3aMMO/ICHCTBHE C HATPHEM, 00pa30BaHKE MPOCTHIX M CIOXKHBIX d(HPOB, OKHCICHUE B
anpreru. llpuMeHnenune 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOIOJIM3M, €T0 MOCJIEICTBUSA U NPEAYIIPEKICHUE.

[TonsiTHE 0 MpeaebHBIX MHOTOATOMHBIX CIMpTaX. [ TMIIEpHH KaK MpeAcTaBUTEIb MHOIOATOMHBIX CIUPTOB, KauecTBeHHas peakius Ha MHOIOATOMHBbIE
cinupthl. [Ipumenenne rmnepusa.

Kamennsiit yrons. @enoin. Kokcoxumuueckoe mpou3BOJACTBO U ero npoaykuus. [lonyuenue gpeHona kokcoBaHMEM KaMEHHOro yris. Bzaumuoe
BJIMSIHME aTOMOB B MOJIeKyJIe (peHoJIa: B3aUMOAEHCTBUE ¢ THPOKCHIOM HAaTpUsl U a30THOM

kucinotoil. [lomukonaencamus peromna ¢ popmanpaerugaoM B peHomobopmanbaeruanyto cmomy. [I[pumenenne ¢peHosa Ha OCHOBE CBOMCTB.
Ansneruasl. [lonydeHue anpaeruoB OKACICHUEM COOTBETCTBYIOIIUX CIIMPTOB. XUMHUYECKUE CBOWCTBA AJIbJIETUIOB: OKUCIIEHHE B COOTBETCTBYIOILYIO
KHCIIOTY U BOCCTAHOBJIEHUE B COOTBETCTBYIOLINI cniupT. [Ipumenenune Gpopmanpaernja v aleranbIeriia Ha OCHOBE CBONCTB.

KapOonoBsie kucioTsl. [TonyueHne kapOOHOBBIX KUCIOT OKUCIEHUEM allbJIETUI0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: 00IIMe CBOWCTBA €
HEOpPraHMYECKUMHU KHUCIIOTaMU U peakuus dtepudukanuu. [IpumMeHeHrne ykCycHOM KMCIIOTHI HA OCHOBE CBOMCTB. Bricine kxupHbIe KUCIOTHI Ha
IIpUMepe NAIBMUTUHOBOW U CTEAPUHOBOM.

Crnoxubie 3¢upsl U xkupbl. [lomyuenue cnoxHbix 23¢upoB peakueil arepudukanuu. CioxHble 3QUpsl B IpUpoje, ux 3HaueHue. [Ipumenenue
CJIO’KHBIX 3()UPOB HA OCHOBE CBOICTB.

XKupsl kak cinoxHbie 3¢upbl. XUMHUECKHUE CBOICTBA KUPOB: TUAPOIIN3 (OMBUICHHE) U TUAPUPOBAHUE )KUJIKUX KUPOB. [I[puMeHeHre )KupoB Ha OCHOBE
CBOMCTB.

VYrneBoabl. YrieBosl, X KiacCUpUKaLKs: MOHOCaXxapuabl (TII0K03a), TMcaxapuabl (caxapos3a) U rmoiucaxapu/sl (KpaxMai U LesUiio103a). 3HaueHue
YTJIEBOJIOB B )KMBOW MPHUPOJIE U B )KU3HH UEIOBEKA.

I'moko3a — BelecTBO ¢ ABOWCTBEHHON (PYHKIMEH — allbJeTHA0CIUPT. XUMUUYECKUE CBOMCTBA TIIIOKO3bl: OKUCIEHHE B TIIIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COpPOUT, OpokeHHe (MOJIOUHOKUCIIOE U CIUPTOBOE). [IpuMeHeHue r1toko3bl HA OCHOBE CBOMCTB.

Jucaxapupl U nonucaxapuabl. [IoHATHE 0 peakUsaX MOJMKOHACHCALUN U THAPOIN3a Ha IPUMEPE B3aUMOIIPEBPAILICHUI: TIII0K03a <> [IOJIMCaXapu.
T e m a 4 A3oTconep:kaniue coeJMHEHNs] M UX HAXO0KIEHUE B "KUBOW Npupoae — S yacoB



Awmumnsl. [Tonstue 06 amunax. [lonydyenune apomaTHueckoro aMuHa — aHWJIMHA — U3 HUTPOOEH30/1a. AHWIMH KaK OpraHn4eckoe OCHOBaHUE.
B3aumHoOe BIMsSHUE aTOMOB B MOJICKYJIE aHHJIMHA: O0CIa0JIeHIEe OCHOBHBIX CBOMCTB U B3auMOJIelicTBHE ¢ OpoMHOI Bosoi. [IprMeHeHre aHWIMHA Ha
OCHOBE CBOWCTB.

AmuHOKHCTOTHL. [ToydeHre aMUHOKHCIIOT U3 KapOOHOBBIX KUCIOT U TUAPOIM30M OCJIKOB. XUMUYECKHE CBOMCTBA AMHHOKHCIIOT KaK aM(OTEPHBIX
OpPraHMYECKUX COSAMHEHUI: B3aMOJICIICTBHE CO MIEI0YaMH, KUCIOTAMU U APYT C IpyroM (peakius noiaukonaeHcanun). [lentunnas cBs3p u
nonunentuabl. [[puyMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. [Tonyuenue 6eIKoB peakiueil MOJIMKOHACHCAIUA aMUHOKHUCIIOT. [lepBuuHas, BropuyHasi U TpETUYHAS! CTPYKTYpbI O€IKOB. XUMHUUYECKHE
CBOWCTBA OCIIKOB: TOpEHUE, ICHATYPAIHs, TUAPOIIN3 U IIBETHBIC peakiuu. bruoxumudeckne GyHKIIUU OCITKOB.

['eneTnueckas CBA3b MEXKIYy KJIIACCAMH OPTAHMYECKUX COCIUHEHUM.

Hyxnennosbie kucnotsl. CUHTE3 HYKJIEHMHOBBIX KUCIOT B KJIETKE U3 HYKJICOTHA0B. OOl 11aH cTpoeHus HykieoTuaa. CpaBHEHUE CTPOCHUS U
¢byukuit PHK u JIHK. Ponb HyKI€MHOBBIX KHCIIOT B XpaHEHUU U Mepeaaye HacaeAcTBeHHON nHdopmaruu. [ToHsTiHe 0 OMOTEeXHOIOTUN U TeHHOM
WH)KCHEPUHU.

T em a 5. Buosoruyeckn aKkTHBHbIE OPraHMYeCKUe COeTHHEHHUs -2 yaca

®epmenThl. DepMeHTHI Kak OMOJIOTHUECKUE KaTaau3aTopbl 0enkoBoi mpupoasl. OcoO0eHHOCTH (PyHKIIMOHUpOBaHUS (hepMeHTOB. Poib pepMeHTOB B
KHU3HENIEATSILHOCTH KUBBIX OPTaHU3MOB ¥ HAPOIAHOM XO3SIHCTBE.

Burtamunsl. [Tonarue o Butamunax. Hapymienusi, cBsg3aHHble ¢ BATAMUHAMM: aBUTAMUHO3bI, THIIOBUTAMUHO3bI M THIIEpBUTaMUHO3bI. Butamun C kak
MIPEJICTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK IPEJICTABUTENb KHPOPACTBOPUMBIX BUTAMUHOB.

I'opmons!. [ToHATHE O TOPMOHAX KaK T'yMOPAIbHBIX PETYIATOPaX KU3HEAEATEIbHOCTH KUBBIX OpraHU3MoB. IHCYIIMH U aJipeHalnH Kak
Ipe/icTaBUTeNN ropMoHOB. [IpodunakTrka caxapHoro auadera.

JlexapcTBa. JlekapcTBeHHass XUMUS: OT HATPOXUMUH J10 XUMHOTepanuu. AciupuH. AHTUOMOTHKH U AucOakTepros. HapkoTuueckue BemiecTsa.
Hapxomanus, 60opr6a ¢ Hell ¥ npoduiiakTrKa.

T e m a 6. UckyccTBeHHbIE M CHHTETHYECKHE IOJIMMepbI — 4 yaca

HckyccTBennslie monmMepsl. [lomydeHrne nCKyCcCTBEHHBIX TOJTMMEPOB, Kak IPOJIYKTOB XUMUYECKONH MOAM(DHUKAIINN TIPUPOTHOTO MTOTUMEPHOTO CHIPHSI.
HckyccTBeHHBIE BOJIOKHA (AIIETaTHBIN IIEJK, BUCKO3a), UX CBOWCTBA U MIPUMEHEHHE.

CunTernyeckue noaumepsl. [lorydeHne CHHTETHYIECKUX IMOJIMMEPOB PEAKITHSIMH TIOJTMMEPH3AIAN U MTOJIMKOHIeHcanni. CTPYKTypa IOJTHMMEPOB:
JTMHEWHAas, pa3BeTBICHHAs U IPOCTpaHCTBEeHHAs. [IpeacTaBuTeNn CHHTETHYECKHX TUIACTMACC: TIOIMATHIIEH HU3KOTO M BRICOKOTO JIaBJICHUS,
MOJIUIPOTNUJIEH U MONMBUHIWIXJIOpUA. CHHTETHYEeCKHE BOJIOKHA: JJaBCaH, HUTPOH M KaIlpOH.

11 kaacc. Oo0mas xumus

Tema 1. CTpoenne atoma n nepuoanyeckuii 3axkon JI. U. MenneneeBa - 3 yaca



OcCHOBHBIE CBEICHUS O CTPOCHUH aToMa. S apo: MPOTOHBI K HEUTPOHBI. M30TOMBI. DJIEKTPOHBI. DJIEKTPOHHAS 000JI0YKA. DHEPTeTUUCCKUN YPOBEHbD.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MeproAoB nepuoaunueckoit cucremsl 1. M. MenneneeBa (mepexoIHbIX
anemeHTOB). [ToHsaTHE 00 opOuTANIAX. (S M P —opOUTaANIH). DIEKTPOHHBIE KOHPUTYpPAIIUA ATOMOB XMMHYECKUX JIEMEHTOB.

Ilepuoanueckuii 3axon /1. . MenneneeBa B cBete yueHus o crpoeHnn aroma. Otkpsitue . 1. MeneneeBbM IepuoIn4eckoro 3aKoHa.
[lepuoanueckas cucrtema xumudeckux nemMenToB J[. . MenneneeBa — rpaduueckoe oToOpaskeHre NepuoANYEcKoro 3akoHa. Gu3nyeckuit CMbICIT
MIOPSAIKOBOTO HOMEpa 3JIEMEHTa, HOMepa Ieprojia 1 HoMepa rpynibl. BaneHTHble 31eKTpoHbl. [IpruunHbl H3MEHEHUs CBOMCTB 3JIEMEHTOB B IIEpHOaX U
rpynnax (TJaBHBIX HOATPYIINAXx).

[TonoxeHnne BOOOpOAA B IEPUOJUIECKON CUCTEME.

3HaueHue NepruoINYECKOro 3aKOHa U MEePUOANUECKON CUCTeMbl XUMUdecKux aiaemeHToB Jl. V. MeneneeBa uist pa3BUTHUS HAyKU M IOHUMaHUS
XUMHUYECKON KapTUHBI MUPA.

T e m a 2. Ctpoenne BemecTBa - 11 yacon

Honnas xumuaeckas cBsi3b. Katrnons! 1 anuonsl. Kimaccudukamnus nonos. MoHHble KpucTaummyeckue penieTkn. CBOMCTBA BEMIECTB C ’THUM THIIOM
KPUCTATIMYECKHUX PELIETOK.

KoBanentHas xumuueckast cBsi3b. DJIEKTpOOTpULIATENbHOCTD. [TonsipHast u HenossipHasi KoBaJieHTHbIE CBsA3H. Jlunoms. [lonsipHOCTb CBSI3U U
MOJIAPHOCTH MOJIeKYNbl. OOMEHHBIH U JOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHON CBsI3H. MONEKYISIpHbIE U ATOMHbBIE
KpUCTaJIIM4eckue pemieTku. CBOHCTBA BEIIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

MeTtannndeckast xumudeckas cBsizb. OCOOEHHOCTH CTPOSHHS aTOMOB METaJNIOB. MeTayinyeckas XUMUUYECKasi CBSI3b U MeTaJLTHYecKas
KpUcTaJIMueckast pemerka. CBOHCTBa BEIIECTB C ’TUM THUIIOM CBSI3H.

Bonopoanas xumudeckas cBsizb. MeXMOJEKYIIpHAs U BHYTPUMOJIEKYJISIpHAsE BOJOPOAHAs CBA3b. 3HAUEHHUE BOJOPOAHON CBSI3U ISl OpraHU3aluu
CTPYKTYp OMONOJIMMEPOB.

[Tonumepsl. [lnacTMacchl: TEPMOIIACTHI U PE-aKTOIJIACTHI, UX MPEICTABUTENN U MPUMEHEeHHe. BonokHa: mpupoaHble (PaCTUTENbHBIE U )KHUBOTHBIC) U
XUMHUYECKHE (MCKYCCTBEHHBIE U CUHTETHUECKUE), UX TPEICTAaBUTENN U IPUMEHEHHE.

["a3000pa3Hoe cocTosiHUE Bellee T-B a. TpH arperaTHbIX COCTOSIHUA BO/Ibl. OCOOEHHOCTH CTpOeHUs ra3oB. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.
[Ipumepsl ra3000pa3HbIX NPUPOJHBIX CMECEN: BO3IyX, MPUPOJHBIN ra3. 3arpsisHeHrne aTMocheps! (KUCIOTHBIE JOXKIH, MTapHUKOBBIN 3¢ deKkT) u 0opbda
C HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO/, KUCIOPO, YIIIEKUCIbIN ra3, aMMuak, aTuiieH. MIx noiay4yenue, coOupaHue U pacrio3HaBaHUeE.
Kunkoe cocrostaue BemecTBa. Boga. [Torpebiienne Bobl B OBITY M Ha MPOU3BOJICTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

MunepanbHbIe BOJIBI, KX HUCTIOJIH30BAHUE B CTOJIOBBIX U JICYCOHBIX IEISIX.

Kunkue KpuCTaJTbl U UX TPUMEHEHHE.

TBepnoe cocrosiHue BemecTBa. AMOp(HBIE TBEP/IbIE BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKA, MX 3HAUE€HUE U IpuMeHeHue. Kpucramimdeckoe
CTpOCHHE BEIECTBA.

JHucnepcuble cuctemsl. [lonsTHE 0 qucTepcHbIX cucTeMax. JucnepcHas ¢aza u qucnepcruoHHas cpena. Knaccuukaius 1ucnepcHbIX CUCTEM B
3aBHCHUMOCTH OT arperaTHOro COCTOSIHUSI TUCTIEPCHOM Cpesibl U TUCTIEPCUOHHOMN (ha3bl.



I'pyboaucniepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3HH, a3PO30JIH.

ToHKOgUCTIEPCHBIE CUCTEMBI: T€IIU U 30JIU.

CocraB BelecTBa U cMeceil. BeriecTBa MoJIEKy IS pPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTAaBAa BEILECTB.

[TonsTHE «710J151» U €€ Pa3HOBUAHOCTHU: MaccoBas (10151 3JIEMEHTOB B COEJMHEHHUH, J10JI1 KOMIIOHEHTA B CMECH — J10JIs IPUMECEH, A0S
PacTBOPEHHOI0 BEIECTBA B pacTBOpe) U o0beMHas1. J{oi1s1 BBIXOJa MPOAYKTA peaki OT TEOPETUYECKH BO3MOKHOTO.

Tema 3. Xumnueckue peakuuu — 9 4acon

Peakium, naymue 6e3 n3MEHEHHsI COCTaBa BEIECTB. AJUIOTPOIUS U aNIOTPOIIHBIE BUIOM3MEeHEHUs . [IpuunHbl aJuloTponuu Ha IpuMepe
MoauduKanuii Kuciopoaa, yriepoaa u pocdopa. O30H, ero OuoorHIecKas pob.

W3omepsl U u30Mepus.

Peakium, naymue ¢ ©3MEHEHHEM COCTaBa BEIIECTB. Peakiiuu coeuHeHNs, pa3IoKeHHs, 3aMeIeHHIs 1 OOMEeHa B HEOPTaHMYECKONH M OPraHMYEeCKON
xuMuu. Peakunu 3k30- ¥ spA0TepMUdecKue. TemnoBoi 3ppekT XMMUYeCKOl peakiui 1 TEpMOXMMHUYECKHE ypaBHEHU. Peakiiuy ropenus, Kaxk
YaCTHBIN CIIydald 9K30TEPMHUYECKUX PEaKIIMi.

CkopocTb XuMHU4YecKoi peakiiui. CKOpOCTh XUMUUYECKON peakluu. 3aBUCUMOCTb CKOPOCTH XUMHUECKONW PEakLMU OT IMPUPO/Ibl pearupyromux
BEIIECTB, KOHLEHTPALIUH, TEMIIEPATYpPhl, IUIOIIA 11 TOBEPXHOCTH COIIPUKOCHOBEHUS U KaTain3aropa. Peakunu romo- u rereporenssie. [lonsitue o
KaTaJln3e U Kataau3aTopax. @epMeHThI Kak OMOJIOTHUECKUE KaTaau3aTopbl, 0COOEHHOCTH X (PYHKIIMOHUPOBAHMSL.

ObpatumocTth xuMHUecKUX peakuuii. HeoOpatumble u oOpaTumble XumMuueckre peakiuu. CoCcTOsIHME XMMHUYECKOT0 PaBHOBECHS I 0OpaTUMBIX
XUMHUYECKHUX peakiuil. CriocoObl cMeIIeHUs] XUMHUUECKOTr0 paBHOBECHS Ha IpUMepe CUHTe3a aMMHuaka. [IoHsATHe 00 OCHOBHBIX HaYYHBIX MPUHIIUIIAX
IIPOM3BOJICTBA Ha IPUMEPE CUHTE3a aMMHAaKa UJIU CEPHOU KUCIIOTHI.

Posnb Bosbl B XuMuueckoil peakiuu. Mctunable pacTBOpbl. PacTBOpUMOCTS M Kilaccu(UKaIus BEIIECTB [0 3TOMY IIPU3HAKY: PACTBOPUMBIE,
MajopacTBOPUMbIE U HEPACTBOPUMBIE BELIECTBA.

DNEKTPOIUTHI U HEINEKTPOJIUTHI. DIIEKTPOIUTHYECKAsd qucconuanusa. KucioTel, OCHOBaHUS U COJM C TOYKU 3PEHUS TEOPUH IEKTPOIUTUYECKON
JUCCOLIUAIUH.

XUMHUYECKHEe CBOMCTBA BO/IBI: B3aUMOACHCTBUE C METaNIaMH, OCHOBHBIMHU U KHCJIOTHBIMU OKCHJIAMH, pa3jokKeHne 1 00pa3oBaHue
KpUcTaJmoruapaToB. Peakiuu ruapaTaii B OpraHu4ecKoi XUMHH.

I'uaposn3 opraHnvyeckux U HeopraHudeckux coequHeHnit. HeoOpatumsiit ruaponu3. OOpaTuMblil THAPOIU3 COJIEH.

['uponu3 opraHMYecKUX COEAMHEHUN U ero MPaKTUYeCKoe 3HaUeHUe JJIs OJydeHUs TUIPOIU3HOTO CIIMPTa U Mbli1a. bruonorundeckas poJsib ruaposn3a
B IUTACTUYECKOM U SHEPTreTHYECKOM OOMEHE BEIIECTB U DHEPTHH B KIIETKE.

OKuCINTENbHO-BOCCTAaHOBUTENIbHBIE peakiinu. CTeneHb okucienus. OnpeneneHie CTeneHn oKucaeHus no popmyse coequaenus. Ilonstie 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiusax. OKUCIeHNE U BOCCTAaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DREeKTPoan3. JNEKTPOJIN3 KaK OKUCINTEIbHO-BOCCTAHOBUTEINIBHBIN MpoLiecC. DNEKTPOJIN3 PaCIUIaBOB U PACTBOPOB Ha MPUMEPE XJIOPHIa HATPUS.
[TpakTHyeckoe NPUMEHEHUE IEKTPOIIN3a. DICKTPOIUTHUECKOE MOTYyICHNUE ATFOMUHMSL.

T e m a 4. BemiecTBa 1 ux cBoiictBa - 11 yacos



Mertaibl. BzanmoeiicTBue MeTamioB ¢ HeMeTalaMu (XJIOpOM, Cepoi ¥ KUCI0poAoM). B3anMoielicTBre MIE€T0YHbIX U IIEI0YHO3EMEIbHBIX
METAJIJIOB C BOAON. DINEKTPOXUMHUUECKUN Psii HAPSKEHU N

MeTauI0B. B3aumozelicTBue METalIIOB C pacTBOPaMH KUCIIOT U coslel. AnmoMuHOTepMus. B3aumopaelicTBre HaTpuUs C 3TAaHOJIOM U (PEHOJIOM.
Koppo3sus metamnos. [ToHsTHE 0 XUMHUYECKOH U AIIEKTPOXUMHUYECKOH KOPpo3uH MeTa/ioB. CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Hemerannbl. CpaBHUTENIbHAS XapaKTEPUCTUKA TaJOI€HOB KaK HauboJsee TUIMYHBIX IIPeCcTaBUTeNIel HeMeTaloB. OKHCIUTEIbHbIE CBOMCTBA
HEMETaJIJIOB (B3aMMOJEMCTBHIE ¢ MeTaJlJIaMU U BOZOPOJI0M). BoccTaHOBUTENbHBIE CBOWCTBA HEMETAILIIOB (B3aUMO/ECTBHE ¢ OoJiee
3JIEKTPOOTPHLIATEIbHBIMUA HEMETAIIJIAMU U CIIOKHBIMHU BELIECTBAMU-OKUCIUTEISIMHU).

Kucnorsl Heopraumueckue u opranndeckue. Kinaccudukanus kucior. XuMA4ecKre CBOWCTBA KUCIIOT: B3aUMOJICHCTBHE C METAJIIAMHU, OKCHUIAMHU
METaJUIOB, TUIPOKCUAMU METAJUIOB, COJISIMU, CUpTamMu (peakuus stepudukanuu). OcoOble CBONCTBA a30THOM M KOHIIEHTPUPOBAHHON CEepHON
KHCJIOTBI.

OcHoBaHMsI HeopraHudeckue 1 opranuyeckre. OCHOBaHMs, UX Kiaccuukanus. XMMUYECKHE CBOMCTBA OCHOBAaHMN: B3aUMOJICIICTBHE C KHCIOTaMH,
KHMCJIOTHBIMHU OKCUJAMH U COJSIMU. Pa3ioxkenne HepacTBOPUMBIX OCHOBAaHHM.

Conu. Knaccuduxanus cosneii: cpejHue, KUCIIble U OCHOBHbIE. XMMHUYECKHE CBOWCTBA COJIEH: B3aUMOJICHCTBUE C KUCIOTaMH, I1€104aMH, METAIlJIaMU U
consimu. [IpeacraBurenu cosneil v ux 3HaueHue. XJIOopu HaTpHs, KapOoHAT Kaiublus, pocdar Kaabus (CpeHHUE COJN); THAPOKApOOHATH HATPUS U
aMMOHMSI (KHCIIbIE COJN); THpokcokapOoHaT Meau (II) — manaxut (OCHOBHAs CoJb).

KauecTBeHHBIE peakIK Ha XJIOpUI-, Cylb(dat-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTHoHbI xkenesa (II) u (I1I).

I'enernueckas CBA3b MEXKAY KJaCCaMHM HEOPraHMYECKUX U OPraHUYECKUX cOeMHEHUN. [IoHATHE O TEeHETHYECKOM CBSI3U M T€HETUUECKUX pALaX.
I'enernueckuii pan metamia. ['enetndeckuil psaa Hemeramia. OCOOEHHOCTH T€HETUYECKOTO Psiia B OpraHM4eCKON XUMHUU.



Yue6Ho-TemaTH4eckoe MJIaHupoBaHue 10 kinace

N3 Hux
Ne Bcero
TIPaKT. KOHTD.
o\ HaumeHnoBaHue TeMbI qac. P P [Jara
paboTEI paboThI
1 Bgenenune 1 - -
2 | Tema 1. Teopus CTpOCHHUS OPTAHUICCKUX 2 - -
COEUHEHUI
3 | Tema 2. YrieBogopoOIbl M HX MPHUPOIHBIC HCTOYHUKH 10 - K.p.Nel
4 | Tema 3. Kuciopoacoaepskaiiue OpraHndeckme 11 - K.p.-Ne2
COCAMHEHMS M UX HAXOXKIICHUE B KHBOH MpHUpoIe
5 | Tema 4. A3oTconepxaliye OpraHuIecKue 5 Ip.p.Nel
COCIMHEHMS M UX HAXOXKIICHUE B KUBOH MpHUpoIe
6 | Tema S. buonornuecku akTUBHBIE OPraHUYECKUE 2 - -
COCIMHECHUS
7 | Tema 6. VckycCTBEHHBIC M CHHTETHYECKUE 4 IIp.p.Ne2 -
OpraHNYEeCKHe COSANHEHUS
Hroro 35 2 2




YueGHo-TemMaTH4ecKoe MJIaHNpoBaHue 11 kiace

U3 mux
e HaumeHnoBanue Tembl Beero Hara
/1 4acoB IlpakTueckue KoHTposbHbIE
paBoTLI paboThI
1. | Crpoenue atroma u 3 - -
nepuoguyeckuii 3akox .M.
MenneneeBa
2. | CtpoeHue BemniecTBa 11 IIp. p. Nel «Ilonydenue, K. p. Nel
coOupaHue U pacro3HaBaHHe
ra3oB»
3. | XuMHueckue peaxium 9 - K. p. Ne2
4. | BemecTBa U X CBOMCTBa 11 IIp. p. No2 «Pemenue K.p. Ne3
AKCIEPUMEHTAIBHBIX. 3a7a4
Ha UJIeHTU(DUKAIINIO
HEOPraHn4CCKUX
COETMHEHAW»
Hroro 34 2 3




B pe3yabTare n3ydyeHusi y4eOHOro npeaMera « XuMus» Ha ypOBHe CpeHero oouero oopasoBaHus:
BrinyckHuK Ha 6230BOM YPOBHE HAYYUTCSH:

— packpblBaTh Ha MPUMEPAxX pPOJib XUMUU B (OPMUPOBAHUU COBPEMEHHOIN HAy4yHOW KapTHHBI MUpa U B MPAKTUYECKOM AESITETHbHOCTU UYElIOBEKa; —
JEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBSI3b MEXKIY XUMUEH U APYTUMH €CTECTBEHHBIMH HayKaMu;
— PAacKpbIBaTh HA PUMEPAX MOJ0KEHHS TEOPUU XUMUYeCKoro ctpoenus A.M. byrneposa;
— moHuMaTh Qu3ndeckuii cmeicn [lepuoamueckoro 3akona /.M. MeHneneeBa U Ha €ro OCHOBE OOBSCHSATh 3aBUCHMOCTh CBOHCTB XHMHYECKUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT IEKTPOHHOTO CTPOEHUS aTOMOB;
— 00BSACHATH MPUYUHBI MHOTOOOPAa3Hs BEIIECTB HA OCHOBE OOLINX MPEACTABICHU 00 X COCTAaBE M CTPOCHUU;
— IPUMEHATDH MPaBUJIa CUCTEMATHUYECKON MEXIyHapOJAHONH HOMEHKJIATyphl KaK CpPE/ICTBA Pa3iHueHUs U UIACHTU(HUKAIIMKN BEIIECTB MO MX COCTaBY U
CTPOEHHIO;
— COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYPHBIE (JOPMYIIBI OPraHUYECKUX BEIIECTB KaK HOcUTENe HH(OPMALIUKA O CTPOCHHUHU BEIIECTBA, €T0 CBOWCTBAX U
MIPUHAJIEKHOCTH K OIIPEJICIIEHHOMY KJIaCcCy COEIMHEHUM;
- XapakTepu30BaThb OPraHMYECKUE BEUIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIIMBATh NPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXK]y JTaHHBIMU
XapaKTEePUCTHUKAMHU BEIIECTBA;
— IPUBOAUTH MPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX XapaKTePHbIE CBOMCTBA TUTUYHBIX MIPEICTABUTENIEH KIACCOB OPIrAaHMYECKUX BEIIECTB C
LETBI0 UX UACHTU(UKAIIIN U O0BSICHEHUS 00JIaCTH IPUMEHEHHUS;
— MPOTHO3UPOBATH BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKUX PEAKIMI Ha OCHOBE 3HAHMM O THUNAX XMMHUYECKOH CBSI3U B MOJIEKYJIAX PEAareHTOB U HMX
PEaKIMOHHON CITOCOOHOCTH;
— UCTIOJIB30BaTh 3HAHUS O COCTaBe, CTPOCHUH U XUMHUYECKUX CBOMCTBAX BEIIECTB /JIsi O€30MacCHOT0 MPUMEHEHUS B IPAKTHUUECKOM JIeATEIbHOCTH ;
— TPUBOJAUTH MPUMEPHI MPAKTUYECKOTO HCIOJIIH30BAHUS MPOAYKTOB MepepaboTKH HEPTH M MPUPOJHOTO Taza, BHICOKOMOJICKYJISPHBIX COEIUHEHUN
(monuATUIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);
— MPOBOJWTH OMBITHI MO PACMO3HABAHUIO OPTaHUYECKUX BEIECTB: TJWIIEPUHA, YKCYCHOW KHCJIOTHI, HEMPEICIbHBIX JKUPOB, TIIFOKO3BI, KpaxMmala,
0enKoB
— B COCTaBE MUIIEBBIX MPOTYKTOB U KOCMETUUYECKHUX CPE/ICTB;
— BJIQJIETh MPaBUTIAMH U TIpHEeMaMH 0€30MacHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH U JaOOPaTOPHBIM 000Dy I0BAHHEM;
— YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMU U CMEMICHUS XUMHUYECKOTO PABHOBECHUS OT Pa3IMYHBIX (DAKTOPOB C IIEIBIO
ompe/ielIeHUs] ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TIPOIIECCOB;
— IPUBOJAUTH MPUMEPHI TUAPOIU3A COJIEH B MOBCEHEBHOM KU3HU YETIOBEKA,
— MPUBOJUTH MPUMEPHI OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA B MPUPO/JIC, MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATCILHOCTH OPTaHU3MOB;
— MPUBOAUTH MPUMEPHI XUMUYECKUX PEAKITUI, PACKPBIBAIOIINX OOIIME XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB — METAJIIOB U HEMETAILJIOB;
— MPOBOJUTH PacyeThl Ha HAXOXJACHUE MOJEKYIAPHON (POpMynbl YriieBoAopoJa MO MPOAYKTaM CTOpPAaHUS U MO €ro OTHOCUTEIbHOW IUIOTHOCTH H
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB;



— BJIaJIeTh IpaBUJIaMU 0€30MacHOr0 OOpalIeHHs C €KUMHU, TOPIOYMMU U TOKCUYHBIMH BEIIECTBaMU, CPEICTBAMH OBITOBOM XWMHUU; — OCYIIECTBISATH
MOVCK XUMUYECKOW MH(OPMAIINY TI0 HA3BaHUIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMYyJiaM BEIICCTB;

— KPUTHYECKH OLEHUBATh U HHTEPIPETUPOBATH XUMHUYECKYI0O HMH(OPMAINIO, COJACPXKAIIYIOCS B COOOLICHUSX CPEACTB MacCOBOM HH(popMaIu,
pecypcax HHTepHETa, HAy4YHO-TIOMYISPHBIX CTaThAX C TOYKH 3PCHHS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEJISAX BBISBICHHS OIIMOOYHBIX
CyXJAeHUI U (OpMUPOBAHUS COOCTBEHHOM MO3UIINY;

— NPEICTABIIATH IYTU PEILIEHUs ITI00aIbHBIX NPOOJIEM, CTOSIINX IEPE]] YEI0BEUECTBOM: IKOJIOIMUECKHUX, SJHEPTE€TUYECKUX, CBIPBEBBIX, U POJIb XMMUU B
pEIIeHUH ATUX MPoOIIEM.

BbinyckHHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYUUThCSH:

— WUTIOCTPUPOBATH HA MIPUMEPAX CTAHOBJICHUE U DBOJIIOIIUIO0 OPraHUYECKON XMMUHU KaK HAyKH Ha Pa3JIMYHBIX UCTOPUYECKUX ITAIaxX €€ Pa3BUTHUS,

— UCTOJb30BaTh METOAbI HAYYHOT'O MTO3HAHUS MPHU BHIMOJIHEHUH MTPOEKTOB U y4eOHO-UCCIIEIOBATEIBCKUX 3aa4 0 U3YYEHHUIO CBOMCTB, CIIOCO00B
MOJTYYEHUS U PACTIO3HABAHUSI OPTAHMYECKUX BEIIECTB;

— OOBSICHATH IPUPOAY U CIIOCOOBI 00pa30BaHUsI XMMUUECKOM CBSI3U: KOBAJICHTHOH (IIOJIAPHOI, HEMONISIPHOI ), HOHHOM, METAIITNYECKON, BOJIOPOIHOMN

— C IIEJIBIO OTIPEICTICHUSI XUMHUYECKOW aKTHBHOCTH BEIIIECTB;

— yCTaHaBNUBATh T€HETHMUYECKYIO CBSI3b MEXAY KJIaCCaMH OPTaHMYECKUX BEIIECTB JJisi 0OOCHOBAHHS MPUHIMUIHATHHOW BO3MOXHOCTH IOJYYEHUS
OpPraHMYECKUX COEAMHEHUH 3aJJaHHOTO COCTaBa U CTPOCHMUS;

— yCTaHaBIMBAaTh B3aUMOCBSI3M MeXAy (akTamMu U Teopueil, MpUYMHOW M CIEACTBHEM IMpPU aHaIu3e MPOOJEMHBIX CHUTYyalluii W OOOCHOBAHHH
MIPUHUMAEMBIX PEIICHUN HA OCHOBE XUMUYECKUX 3HAHUM



INEPEYEHBb OBBEKTOB U CPEJACTB MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUS, HEOBXOAUMBIX J1JI5A
PEAJIM3ALIUU ITPOI'PAMMBI:
IleyaTHble mocoOust
Cepust Ta0OIHII 10 OPTAaHUIECKONM U HEOPTAHUYECKON XUMUH.
PykoBojcTBa /151 1a00paTOPHBIX OMBITOB M MPAKTUYCCKUX 3aHATHH 110 XuMuH (10-11 i)
COOpHUMKM TECTOBBIX 3alaHUM I TEMAaTUYECKOTO U UTOIOBOTO KOHTPOJIS.
Y4e6Ho-1200paTOpHOE 000PYI0BaAHME
HaGop ans MogenupoBaHus CTPOCHUSI HEOPTaHMYECKUX BEIIECTB.
Komnexnuu: «BonokHay, «[lnactmaccsy, «MeTtamib»
HaGop ans MogenupoBaHMs CTPOSHUSI OPIraHUYECKUX BELIECTB.
Komnexun: «BonokHay, «KaMeHHBIH yrois U MPOAYKTHI ero nepepadotkm», «Kayuyk», «HedTs u BaxxHEHIIE IPOIYKTHI €€ IepepadOTKI»,
«Ilimactmacch».
3. Y4eOHO-paKTH4YeCKOe 000py10BaHHe
3.1. Mukposaboparopust JUIsi XMMUUYECKOT'0 SKCIIEPUMEHTA.
3.2. Ha6op Nel OC «Kucnotem»
3.3. Habop Ne3 OC «I'unpoxcuab»
3.4. HabGop Ne5 OC «MeTanbl» Malblii
3.5. HabGop Nel2 BC «Heopranuyeckue BelecTBa»
3.6. Habop Ne 19 OC «YrneBomopoas».
3.7. Habop Ne 20 OC «Kucnopoacoaepxalire OpraHuuecKue BEIIeCTBay.
3.8. Habop Ne 21 OC «KucnoTsl opraHHueCcKue».
3.9. Habop Ne 22 OC «YrneBoibl. AMUHBI.
3.10. HaGop mocyabl ¥ MpUHAIISKHOCTEH TSl yIEHHYECKOTO IKCIIEPUMEHTA.
4. UndopMaMOHHO-KOMMYHMKATHBHbIE CPeACTBA
4.1. MynbTUMenuitHBIE IPOrPaMMBI K TeME: «BHOJIOrNYECKN aKTUBHBIE BELLIECTBAY.
4.2. KomnproTep U MyJabTUMEIUWHBIN IPOEKTOP.

PwbdPEDMDODPRE

Hcnoasdyemsbrii YMK:
1. Tabpuensn O. C. Xumus. 10 knacc. ba3zoBsiii ypoBeHb: YueOHUK A1 0011e00pa3oBaTeIbHbIX yupexkaeHui. - M.: [Ipoda, 2019.
2. Tabpuensan O.C. Ilporpamma kypca xumuu 1i1st 8 — 11 kitaccoB o01eo0pa3oBaTeNnbHbIX YupexaeHuid, - M.: [Ipoda, -2010 r. ctp.27;
3. MHenuncona B. I'. Xumus 10 knacc: [Toypounsie miiansl. - Boarorpana: Yuurens, 2018 r. -151 c.
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AcradpneB C.B. Ypoku xumuu ¢ mpuMeHeHneM HH)opMarmoHHbIX TexHoaorui 10-11 Kaccel, ¢ 2JIEKTPOHHBIM MPHIIOKEHUEM, - M.: «['modycy, 2009.
bormganosa H.H., BactokoBa E.}O. CO0pHHK TECTOBBIX 3aJJaHUM ISl TEMATHYECKOTO M HTOTOBOTO KOHTpOoJist, Xumus 10-11 kmaccel, - M.: «HTEIEKT-
LenTp», 2019.

Tambypyesa T./]. Pabouune nporpamma k YMK I'abpuensn O. C. Xumus 10-11 xnacco. M.: [Ipoda, 2019.

Tabpuensn O. C. Xumus. 11 knacc. ba3oBbeiii ypoBeHb: YUeOHHK /11 00111€00pa3oBaTeNIbHBIX yupexkaeHuit. - M.: Ilpoda, 2019.

Tabpuenan O.C. Ilporpamma kypca xumuu ais 8 — 11 kiaccoB 001eo0pazoBaTenbHbIX YupexaeHui, - M.: [Ipoda, -2018 r. ctp.27;

Pabouue npoepammer k YMK O.C. T'abpuensaa. Xumus 10-11 kmaccsl: yaeoHO-MeTomudeckoe mocodbue/ coct. T.J1. 'amOypueBa. — M.: JIpoda, 2019 —

187 c.

I[OHOJIHI/ITGJILHaH Jurepartrypa AJd yIuTeas
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Bbynkyc I1.®. Knura quist uteHus no opranuyeckoil xumuu — M.: Ilpocsemenue, 2012

Kupsikos B.I'. Oprannueckas xumus. — M.: [Ipocsenienue, 2012

Jlunuu P.A., Sxumona E.E., BoporaukoBa H.A. Xumus. Metonuaeckne matepuainsl 10-11 kmaccsl. - M.:lpoda, 2013

Hazaposa I'.C., JlaBposa B.H. Mcnons3oBanue yue6HOro o00py1oBaHUS Ha MPAKTUYECKUX 3aHATHUSIX 10 Xumun. —M., 2012

Jlugua P.A u np. Xumus. 10-11 knaccel. Jlunaktudeckue matepuaisl (Pemenue 3amau). — M.: JIpoda,2012

JIupun P.A., Maprynuc B.b. Xumus. 10-11 knacesl. Jlugaktuyeckue matepuainsl. (TecTsl 1 mpoBepouHnsle 3aaanus). — M.: Ipoda, 2014
Aptemenko A.U. Oprannueckas xumusi: Homenknarypa. M3omepus. Dnekrponnsie 3¢ dextsr. — M.: Ipoda, 2012

Cyposuesa P.I1. u n1p. Xumus. 10-11 xnaccsl. Hoele Tectsl. — M.: [lpoda, 2005.

Panenkuit A.M. KonTponbasle padotel no xumuu B 10-11 knaccax: nocodue ais yuutens. — M.: I[Ipocsemenue, 2015

Jlomo/JIHUTeIbHAS JIUTEPATYPa A5 YYeHUKA
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Mansiukuna B. 3anumarensaas xumus. Heckyunsiii yaeOnuk. — Cankt-Ilerepoypr: Tpuon, 2012

Aptemenko AWM. Y iuBUTENbHBIA MUp opranudeckoit xumuu. — M.: Ilpoda, 2012

Amuk6epona JL.IO., Pykk H.C.. [Tone3nas xumus: 3agaun u ucropus. — M.: Jlpocda, 2013.

Crenun b.J1., Anuk6epoBall.1O.. 3anumarenbHble 3a1aHus U 3PPEKTUBHBIE ONBITHI 10 XUMUK. — M.: JIpoda, 2014

Aptemenko A.U. Ilpumenenue opranndeckux coenunenuii. — M.: JIpoda, 2014

Kapnosa A.A., Jleskun A.H. Oprannueckas Xumusi: wiunoctpupoBannslil kKype: 10(11) knace: mocobue ans yqammxcs. — M.: IIpocsemienue,
2015.

Ymkanosa B.H., Moannauc H.B. Xumus: KonkypcHble 3a1anus 1 0TBETHI: mocobue ais nocrynaromux B BY3s1. — M.: [Ipocsemenue, 2015.

HNuTepHeT—pecypesl 1 uudpoBbie o0pazoBartebHbie pecypcbl (LIOPbI)
1. http://www.edu.ru — IlenTpanbHbIii 00pa30BaTEIbHBIN MOPTAJ, COACPKUT HOPMATUBHBIC JOKYMEHTHI MUHHUCTEPCTBA, CTAHIAPTHI, HHPOPMAIIHIO O

MPOBEJICHUE IKCTIEPUMEHTA, cepBep WHGOPMAIMOHHON OIIEPKKU EAMHOTO TOCy1apCTBEHHOTO dK3aMeHa.


http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru

2. http://www.fipi.ru — mopran naGOpMAIMOHHON TOAACPIKKH €AMHOTO TOCYIapCTBEHHOTO 9K3aMEHa.

3. http://www.chemnet.ru — snekTpoHHas OMOIHOTEKA IO XHMHH.

MaTtepuajibHO-TEXHHYECKOE o0ecneveHue:

1. Harnsimabie mocoOust: cepuu TabJIMIl 0 XMMUH, KOJUICKLIUH, MOJICTH MOJICKYJI, HAOOpBI MOJIEJIel aTOMOB JUIsi COCTABJICHUS MOJICIICH MOJIEKYII
KOMILJIEKT KPUCTAJUTHYECKUX PEIIETOK.

2. TIpubopsl, HAOOPBI TIOCY IbI, JTAOOPATOPHBIX MPUHAICKHOCTEH IT XUMHYECKOTO IKCIIEPUMEHTa, HAaOOphI peakTHBOB. Hanuuue 1abopaTopHoro
000pyI0BaHUs M PEAKTUBOB MO3BOJISIET (POPMHUPOBATH KYIbTYPY 0€30MaCHOT0 0OpaICHHS C BEIIECTBAMHU, BBITOIHATH SKCIIEPUMEHT 110
pacro3HaBaHUIO BAKHEHUIIIMX OPTaHHYECKUX BEIIECTB, MPOBOJAUTH SKCIIEPUMEHTAIbHBIC pa0OTHI UCCIICIOBATEIHCKOTO XapaKTepa.

3. Hanunvue koMmbroTepa B KJ1acce, JOCTyIa B KabuHeTe K pecypcam MHTepHET, HATMYHe KOMIUIEKTa KOMITAKT-MCKOB 110 MIPEAMETY MMO3BOJISIET
CO3/1aBaTh MYJbTUMEIUIHOE COMTPOBOXKICHUE YPOKOB XUMHH, IIPOBOIUTH YYAIIMMHUCS CAMOCTOSITEIIbHBIN MTOMCK XUMUUECKON HHPOPMAIUH,
MCIIO0JIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH [T 00paOOTKH M Mepeaun XUMUUECKOH nHpopMaIni, e€ IpeACTaBICHUS B Pa3IHYHBIX opMax.



http://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.chemnet.ru



https://videouroki.net/catalog/view/ethimia11/?utm_source=multiurok&utm_medium=banner&utm_campaign=mblockbottom&utm_content=himiya&utm_term=ethimia11
https://videouroki.net/catalog/view/ethimia11/?utm_source=multiurok&utm_medium=banner&utm_campaign=mblockbottom&utm_content=himiya&utm_term=ethimia11

