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HosicHuTebHASA 3aNMCKA
1. Padouasi yueOHasi mporpamma mo xumuu JJjs 11 kiacca pa3padoraHa Ha OCHOBe NPUMEPHOW MPOrpaMMbl, yTBep:KIeHHOIi MUHHCTEpPCTBOM
o0pasoBanusi 1 Hayku P®, nox penakumeit arop O. C. I'abpueasin — M: [Ipoda, 2015. Ilporpamma cooTrBeTcTBYeT yueOHUKY «Xumus 11
kiacey», aBropel O.C. INabpuensta — M: lpoda, 2010, KOTOpBI COOTBETCTBYET 003aTEILHOMY MUHUMYMY COJEPKaHUS CpEeAHEro oOpa3oBaHUs MO
xumun, OeepanbHOMY KOMIIOHEHTY TOCYJapCTBEHHOIO CTaHIapTa U y4eOHOMY IJIaHy HIKOJIBI.
2.1eab 1 3a1auM U3yYeHHS NPeaMeTa
Cpennee (monHoe) ob1Iee 00pa3zoBaHUE — TPEThs, 3aKIIOYUTENbHAS CTYIICHb 0011ero oopasoBanus. Coaepkanue cpeaHero (oaHoro) oomero oopazoBanus
HAINpaBJICHO HA PEIICHUE IBYX 3a/1a4:
1) 3aBepieHue 00IIE00Pa30BATEIBLHOM MOATOTOBKH B COOTBETCTBUHU ¢ 3aKOHOM 00 00pa30BaHKH;
2) peanuzais OpeaArnpopecCHOHATBLHOr0 00IIero o0pa3oBaHUsA, KOTOPOE MO3BOJSIET OOECIEYUTh MPEEMCTBEHHOCTh OOIIEro M MpodheCcCHOHATBLHOTO
o0OpazoBaHusl.
OpHOMl W3 BaXHEHIIMX 3a7ad dSTOrO HdTama SBJSIETCS IOATOTOBKAa OOYYAIONIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO W
npodeccuonansHoro mytd. OOyyarommecs AOMKHBI HAYYHTHCS CAMOCTOSTENBHO CTaBUTh LEAH U ONPEAENATh MYTH HMX JOCTH)KEHHUS, HCIOJIb30BaTh
nprOOPETEHHBIN B IIKOJIE OMBIT AEATEIBHOCTU B pealibHOM KHU3HM, 32 paMKaMH y4eOHOTro mpoliecca.
I nasnvie yenu cpeoneco (nonHo2o) obwe2o 0opaz06anus COCmMosm.
B ()OPMHUPOBAHUH IIETTOCTHOTO TPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHUSAX, YMEHUSIX U CIIOC00aX ACATEITbHOCTH;
B IpUOOPETEHUH OMbITa PA3HOOOPA3HOH e TENTbHOCTH, ONBITA O3HAHUS U CAMOIIO3HAHHUS;
B IIOJITOTOBKE K OCYILIECTBJICHHIO OCO3HAHHOTO BbIOOpA MHIMBUAYAIbHON 00pa3oBaTeIbHON WU NMPO(EeCCHOHAIbHOW TPaeKTOPHUH.
Bonbmioit BkIax B 1OCTHKEHUE TIIaBHBIX 1eJIel cpelHero (IOJIHOro) 001ero oopa3oBaHus BHOCUT U3y4€HHUE XUMHUH, KOTOPOE MPU3BAHO 00ECTIEUHTh:
e (QopMHpPOBaHUE CUCTEMbI XUMHUECKUX 3HAHUI KaK KOMIIOHEHTa €CTEeCTBEHHO-HAYYHOI KapTHHBI MUPA;
® pa3BUTHE JMYHOCTH OOYYAIOIIUXCS, HUX HUHTEJUIEKTyaJbHOE W HPABCTBEHHOE COBEPLICHCTBOBaHME, (OPMUPOBAHHE Y HUX T'YMaHHCTHYECKUX
OTHOILIEHUH U 3KOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHHUS B OBITY U TPYIOBOU JAEATENbHOCTH;
e BBIPAOOTKY MOHMMAHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHHM XHMHH, a Takke (OPMHUPOBAHUE OTHOIIEHHS K XUMHHM KaK BO3MOXKHOM 00JacTH

Oyayiiei mpakTUYECKOU e TENbHOCTH;



e (hopMUpOBaHHE YMEHHS 0€30MaCHOTO 0OpaIlleHus C BEIIeCTBAMHU, UCTIONb3YEMBbIMU B TTIOBCETHEBHOM JKHU3HH.

3. O0mas XapakTepucTUKa y4eOHOro mpeaMera
OcobeHHoCTH conepkaHusl O0ydeHHMs XHUMHUHM B cpeqHed (mosiHoM) mikose oOycioBieHa crnenu(pUKOM XMMHUM Kak HAyKH W IIOCTAaBICHHBIMM 3a/ladaMu.
OCHOBHBIMU TIPOOJIEMAMH XMMHHU SIBISIOTCSI M3YyYEHHE COCTAaBAa M CTPOCHUS BEIIECTB, 3aBUCHMOCTH HMX CBOWCTB, IOJYYCHHE BEUIECTB C 3aJaHHBIMH
CBOWCTBaMHM, MCCIICIOBAaHUE 3aKOHOMEPHOCTEH XMMHMYECKHX PEaKUUi M MyTeHd yNpaBlIeHUS UMH B LENIAX MOJTY4YEHUS HEOOXOIUMBIX UEIIOBEKY BEIIECTB,
MaTepHuajoB, sHepruu. IloaTomy B pabodel mporpaMme o XMMHUM HAlUIM OTPaXXEHWE OCHOBHBIE CTEPXKHEBBIC JIMHUU: «BEIIECTBOY», «XUMHUUYECKasl PEaKLUsi»,
«IIPUMEHEHHE BEIIECTBY, «I3bIK XUMUN.
®enepanbHblii 0a3UCHBI y4eOHBIH NIJIaH AJs o0pa3oBaTebHbIX Yyupe:kaenuii P® npenycmarpuBaer o0si3aTenbHOE H3ydeHHE XUMUHU (0a30BbIi

ypoBeHb) B 11 kiracce 1 4ac B HEJIENIO, YTO COCTABIISICT 35 4acOB B TO/.

4. MecTo y4yeOHOTr0 NpeMeTa B Y4eOHOM IJIaHe.

Kypc xumun paccunran Ha 35 yacos (0a30Bblii ypoBeHb). B 11 kitacce Ha u3ydyenue kypca oTBoauTcs 1 yac B Henento, 35 yueOHbIX HeNleb.

S. IleHHOCTHBIC OPHEHTHPBI COACPKAHUA YIeOHOI0 peIMeTa.

LleHHOCTHBIE OPUEHTUPBI COAEPIKAHUS Kypca B CpPEHEN IIKOJIe He 3aBUCHUT OT YPOBHS U3YyUEHMS U OINPEeIIAtoTCs crienupuKoi XuMun Kak Hayku. [Tonsitue
«IIE€HHOCTB» BKIIIOYACT € AUHCTBO 00BEKTUBHOTO U C}’6”I)CKTI/IBHOFO, IMMO3TOMY B KaUC€CTBC HEHHOCTHBIX OPHUCHTHPOB XUMHYCCKOI'O O6p330BaHI/I$I BBICTYIIAIOT
00BEKTHI, U3y4aeMble B Kypce XHUMHUHU, K KOTOPBIM y ydaiuxcs (popMupyeTcs HeHHOCTHOE OoTHoleHHe. [Ipu 3ToM Benyliyto posib UTparoT 0O3HABATENbHbIE
[IEHHOCTH, TaK KaK JIaHHbII y4eOHBIH MpeIMeT BXOIUT B IPYIITY IPEIMETOB II03HABATEILHOTO IIUKIIA, T1aBHAS 1Ie]Ib KOTOPBIX 3aKII0YaeTcsl B U3y4eHUN
IIPUPOJBI.
OCHOBy IIO3HABAaTCJIbHBIX HeHHOCTefI COCTAaBJIAIOT HAYYHBIC 3HAHUSA, HAYUYHBIC METOJbI ITO3HAHNUSA, a ICHHOCTHBIC OpUCHTAllNH, @OpMpreMBIe Y ydalmuxcs B
mponecce N3y4€HUd XUMHHU, IIPOABIIAIOTCA:

® B IIpU3HAHWH HECHHOCTHW HAYYHOI'O 3HAHUA, €Tro HpaKTI/IV—IeCKOI\/II S3HAYUMOCTH, TOCTOBCPHOCTH;

® B IIEHHOCTH XMMHYECKHX METOJAOB HCCICAOBAHMS )KUBOM U HEXKUBOM IIpUpoOabl;



® B IIOHMMAaHUU CJI0XXHOCTH U IPOTUBOPEUNH CAMOI'0 IIPOLIEcca MMO3HAHNS KaK U3BEYHOI'O CTPEMIIEHUS K UCTHHE.
B kauecTBe 00BEKTOB IIECHHOCTEH TPy U OBITa BHICTYIAIOT TBOPYECKAsl CO3UAATENIbHAS IS TENbHOCTD, 3I0POBBII 00pa3 )KMU3HHU, a IEHHOCTHbIE OPUEHTALIUN
CoJlepKaHusl Kypca XMMHH MOTYT pacCMaTpUBaThcs Kak (OpMUPOBAHUE:

® YBAXKUTEIBHOI'O OTHOLIEHUS K CO3UJATENBHOM, TBOPUECKOM 1EATENBHOCTH;

¢ [OHMMAaHUHU HEOOXOIMMOCTH 3J0OPOBOTO 00pa3a KU3HU;

e MOTpeOHOCTH B OE3YCIIOBHOM BBIITOJHEHUH MIPABUII O€30M1aCHOTO MCIIOJIb30BAaHMsI BEIECTB B TIOBCEAHEBHOM KU3HH;

® CO3HATENBHOTro BhIOOpa Oynyiiei mpodeccnoHanbHOM 1eATeNbHOCTH.
Kypc xumuu 0651a1aeT BO3SMOXKHOCTSAMU /17151 POPMUPOBAHUSI KOMMYHUKATUBHBIX IEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIOT MPOIECC OOIIEHUS M TPaMOTHAsI
peub.
[{leHHOCTHBIE OPUEHTAIIUH Kypca HAMpaBJICHbl Ha BOCIIUTAHUE Y O0yUYaIOLIUXCS:

® [IPAaBWJIBHOT'O UCIIOJIb30BAHUS XUMUYECKON TEPMUHOJIOTUN U CUMBOJIUKU;

® TMOTPEeOHOCTH BECTH JMAJIOT, BEICIYIINBATh U ApTYMEHTUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PCHHUS.

6. Pe3yabTaThl M3y4YeHHUs Kypca

[Tporpamma oGecrieurBaeT JOCTHKEHHE BBIMTYCKHUKAMHU CJIEYIOIUX JUYHOCTHBIX, METa MPEAMETHBIX U IPEIMETHBIX Pe3yJIbTaToB.

JInuHOCTHBIE pe3yJIbTaThl
1. Pa3BuTHe mo3HaBaTENbHBIX MHTEPECOB M MHTEIJIEKTYaJbHBIX CHOCOOHOCTEM B IMPOLECCE CaMOCTOSATEIbHOIO MPUOOPETEHUS! XUMUYECKUX 3HAHUH C
UCIIOJIb30BaHUEM Pa3IMYHbIX UCTOYHUKOB MH(OPMAINK, B TOM YHCIIE€ KOMIbIOTEPHBIX.
2. Bocnuranue yOex/1eHHOCTH B MO3UTUBHOW POJIM XUMHUH B KH3HH COBPEMEHHOI'O OOIIECTBA, HEOOXOIUMOCTH XMMHUYECKH I'PAaMOTHOTO OTHOILIEHHS K

CBOEMY 3/I0POBBIO U OKpY’Karolleit cpeie.

3. Bocnuranne uyyBCTBa rOpZOCTH 3a pOCCUHCKYIO XUMHUYECKYIO HAYKy, TYMaHU3M, OTHOLLIEHHE K TPYIY, LEJIECYCTPEMIEHHOCTh

4 ®opmMupoBaHUE LIEITOCTHOT0, COLIMATBHO OPUEHTHPOBAHHOTO B3TJIs1/1a HA MUP B €r0 OPraHMYHOM €IMHCTBE U Pa3HOOOpa3uu MPUPOIBI.

S. @opMHUpOBaHUE YBAXKUTEIBHOIO OTHOLIECHUS K UHOMY MHEHHUIO.

6 OBnazneHue HaBbIKAMH aJJalTallii B TUHAMUYHO U3MEHSIOIEMCS M pa3BUBAIOIIEMCS MHUPE.

7 [IpunsTHE N OCBOEHHNE COLUATBHON POIH 00Y4aIOIIErocs, pa3BUTHE MOTUBOB YUEOHOH 1€ATEeIbHOCTH U (POPMUPOBAHUE JINYHOCTHOTO CMbICIIA YUEHHUS.



8. PazButne caMOCTOATEILHOCTH U JIMYHOCTHOM OTBETCTBEHHOCTH 3a CBOH IMOCTYIIKH, B TOM YMCJIC U HH(bOpMaHHOHHOﬁ JACATCIbHOCTH, Ha OCHOBEC

HpeI[CTaBJICHI/Iﬁ O HpaBCTBCHHBIX HOPMaX, COITMAJIbHOM CIIpaBCAJIMBOCTH U CBO6OI[C.

9. ®opMUpOBaHUE ICTETUYECKUX MMOTPEOHOCTEN, LIEGHHOCTEH U UyBCTB.

10.  Pa3BuTHE SCTETHYECKHX YYBCTB, JOOPOXKEIATEIHHOCTH M SMOLMOHAJIHHO-HPABCTBEHHOH OT3BIBUMBOCTH, TIOHUMAHUS U COIEPEKHBAHUS UyBCTBAM
JIPYTUX JIIOJICH.

11.  Pa3BuTHe HABBIKOB COTPYAHHUYECTBA CO B3POCIBIMH U CBEPCTHUKAMM B Pa3jIMYHBIX COLMAJIBHBIX CUTYallUsX, YMEHUS HE CO3[aBaTb KOH(IJIMKTOB U

HAXOJUTh BBIXOJ] M3 CTIOPHBIX CUTYAIIHA.
12. dopMupoBaHUE YCTAHOBKHM Ha O€30MacHBIN, 3J0pOBBIM 00pa3 >KU3HMW, MOTHBAIIMM K TBOPYECKOMY TPYAy, K paboTe Ha pe3yiabTaT, OepeKHOMY

OTHOIICHHUIO K MATCPUAJIbHBIM U JYXOBHBIM HCHHOCTSM.

MeTanpez[MeTm,le pe3yJabTaThbl

1. [IpumeHeHne MOJIyYeHHBIX 3HAHUN M YMEHMH JUisi 0€30IacCHOr0 MCIOJIBb30BaHUS BEUIECTB U MAaTEpUaloB B OBITY, CEIbCKOM XO3SHCTBE M Ha IpO-
U3BOJICTBE.

2. Pelrenre nmpakTuueckux 3a1ad B IOBCEJHEBHOM KU3HHU, IPEAYIPEKIACHNS SBICHUN, HAHOCSIIMX Bpel] 310POBBIO YEIIOBEKA U OKPYKAIOLICH cpele.

3. OBnazneHne cnocoOHOCTHIO MPUHUMATh M COXPAHATh LENIN U 33/1a4u Y4eOHOH 1eATeNbHOCTH, IOUCKA CPEJCTB €€ OCYILECTBICHHUS.

4. dopmupoBaHUE YMEHHS MJIAaHUPOBATh, KOHTPOJIMPOBATh U OLIEHUBATh Y4eOHbIE JEHCTBHS B COOTBETCTBUH C IMOCTaBJICHHOM 3a/layeil U YCIOBUSIMU €€

peam3anuun, OonpeaAcisATb HanOoJee 3(1)(1)CKTI/IBHLIC CITOCOOBI AOCTHUIKCHUS PE3yJibTaTa.

5. Hcnonb30BaHne 3HaKOBO-CUMBOJIUYECKHUX CPEJCTB MPEACTaBICHUS HH(OPMAIIUH.

6. AKTHBHOE UCIIOJIb30BAHUE PEUEBBIX CPEJICTB U CPEACTB JJIs PEIICHUS] KOMMYHUKATUBHBIX U NTO3HABATEIBHBIX 3a/a4.

7. Hcnonp3oBanne pa3nuyHbIX CITOCOOOB MOUCKA (B CITPAaBOYHBIX UCTOYHHKAX ), cOOpa, 00pabOTKH, aHaIu3a, OpraHru3aIiy 1 repeaadn HHGOpMaIiiu.

8. OBnazieHue HaBBIKAMHU CMBICIIOBOTO YTEHHS TEKCTOB B COOTBETCTBHHM C IEJISIMH W 3aJa4aMH: OCO3HAHHO CTPOUTH PEUEBOE BHICKA3bIBAaHUE B

COOTBCTCTBUH C 3ala4aM KOMMYHUKAIIUU U COCTABJIATH TCKCTHI B YCTHOﬁ U IHCbMEHHOMU (I)OpMaX.
9. OBJ'IaIlCHI/IC JIOTUYECKUMHU ASUCTBUSIMU CpaBHCHU, aHalIn3a, CHHTC34, 0606H_[CHI/I}I, I(J'IaCCI/I(bI/IKaI_[I/II/I 10 POAOBLIM ITPpU3HAKAM, YCTAHOBJICHU aHaAJIOTHH

W IPUYNHHO-CJICACTBCHHBIX CBﬂSGﬁ, IIOCTPOCHUMA paCCY)K)IeHI/II\/’I, OTHECEHUS K N3BECTHBIM ITOHATHUSIM.



10.  T'oroBHOCTH ciymare coOeceHUKa U BECTH JUAJIOr, MPHU3HABATH BO3MOXHOCTh CYLIECTBOBAHMs Pa3IMYHBIX TOYEK 3PEHUS M IIpaBa UMETh CBOIO,
u3jaraTb CBO€ MHEHHME U apryMEHTUPOBATh CBOIO TOUKY 3PEHUS U OLICHKHU COOBITHI.
11. Omnpenenenue oOmIeH 1enn U MyTed ee JOCTH)KEHUS; YMEHHUs JIOTOBAPUBATHCSA O paclpeneleHnd (YHKIHMA U poJiell B COBMECTHOM JIEATEIbHOCTH;
OCYILECTBIISATH B3aUMHBII KOHTPOJIb B COBMECTHOM JEATEIHHOCTH; aJI€KBAaTHO OL[CHUBATh COOCTBEHHOE MIOBEJACHUE U MOBEIEHNEO OKPYKAIOIIUX.
12. T'0OTOBHOCTh KOHCTPYKTMBHO pa3pelaTb KOH(IMKTHI IOCPEACTBAM YUeTa HHTEPECOB CTOPOH U COTPYIHUYECTBA.
13. OBnazieHHe CBEAEHUSAMH O CYLUIHOCTH M OCOOEHHOCTAX OOBEKTOB, IMPOLIECCOB U SIBICHUH B COOTBETCTBUU C COZAEP)KAHUEM Y4eOHOIO IpeaMmera «
XuMua».
14. Onnagenne 0a30BBIMH MPEIMETHBIMA M MEXIPEIMETHBIMUA TOHSATHIMHU, OTPAKAIOIIUMH CYIIECTBEHHBIC CBS3H M OTHOIICHHS MEXIY OOBEKTaMH U
IIPOLIECCAMH.
IIpenmeTrHbie pe3yJibTaThl

1. ®opmupoBaHue 3HAHUN OCHOB XMMHYECKOM HayKu: BaXHEHIINMX (PAKTOPOB, MOHITUM, XUMUYECKUX 3aKOHOB U TEOPHM, f3bIKa HAyKH, JOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa.
VYcBoeHue ydaluMucs BaKHEHIINX 3HaHUI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHM, XUMUYECKON CUMBOJIUKE.
Pa3putue ymenuii Habar01aTh M OOBSCHATh XMMUYECKUE SIBICHUS, POUCXOAAIINE B IPUPO/IE, Ta0OpaTOpuH, B MOBCETHEBHOM JKU3HU.

OBJ'I&Z[GHI/IG ydqaluMucCs YMEHUSAMU IMTPOU3BOJUTL PACUCTEI HA OCHOBE XMMHUYCCKHUX q)OpMyJ'I BCUICCTB U ypaBHeHHi/JI XUMHNYCCKUX pCaKHMﬁ;

a > w DN

@dopmMupoBaHuE CHENHATBHBIX YMEHUH: oOpaliaTbCsi C BEIIECTBAMHU, BBIMOJIHATH HECIOXKHBIE SKCIIEPUMEHTHI, COOJIIo/as MpaBWila TEXHUKH

0€30MaCHOCTH; PaMOTHO PUMEHATh XUMUUYECKHE 3HaHUS B OOLIEHUH C PUPOIOH U B TIOBCETHEBHON KHU3HH.

6. PackpbITHe r'yMaHHUCTUYECKON HalpaBIIEHHOCTH XUMHHM, €€ BO3pPACTAIOLIEH pOJM B PEIIEHUH TJIaBHBIX MPOOJEM, CTOALIMX MEepes YeIOBEUECTBOM, U
BKJIaJ]a B HAYYHYIO KapTUHY MUDA.

7. Pa3BuTue JMYHOCTH OOYyYalOUIMXCA: MX HMHTEJUIEKTYalbHOE M HPABCTBEHHOE COBEPILIEHCTBOBaHUE, (OPMUPOBAHHE Y HUX TI'yMaHUCTHYECKHUX
OTHOUICHU U IKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEIEHUS B OBITY U B IIPOIIECCE TPYIOBON AESITEIbHOCTH.

8. pa3BuTHE NO3HABATEJIBHBIX HMHTEPECOB W MHTEIJIEKTYAJIbHBIX CIIOCOOHOCTEH Y4YalIMXCs B IpoLecce MPOBENCHHS XHUMHUYECKOTOo HSKCHEPUMEHTa

CaMOCTOSITENIbHOTO PUOOPETEHNsT 3HAHUHM B COOTBETCTBUU C BO3HUKAIOIIMMU )KU3HEHHBIMHU MOTPEOHOCTAMU;

9. Bocnuranue OTHOIIEHUS K XUMHH KaK K OTHOMY U3 (DyHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS H DJIEMEHTY OOIIeUeI0BEYeCKOI KYIbTYPHI,



10. [IpumeHeHue yyariMMHCs MOJTYYEHHBIX 3HAaHUN M YMEHMH i1 O€30MacCHOTO MCIIOJIb30BaHMSI BELIECTB U MaTEpUaIOB B OBITY, CEIbCKOM XO3SMCTBE U
Ha MPOU3BOJICTBE, PELICHUS MPAKTUYECKHUX 3a/lad B MOBCEJAHEBHOW JKU3HU, MPEAYNPEKIACHUS SIBICHUN, HAHOCSIIUX Bpel 3JA0POBbIO YellOBEKa U
OKpY>Karolleu cpezie (pa3BUTHE IKOJOTUYECKON KYIbTYPhl YUaIIUXCH).

B cooTBercTBUU C (eiepaIbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM, a TaK ke ¢ yaeToM [IpuMepHoi mporpamMmBl.

7. ConeprxaHue TeM y4eOHOIro Kypca
OcHosHoe codepaicanue Kypca NpedCmasieHo CledyioWumMu pa30enamu:
Ctpoenne atoma (6 yacoB)
SAnpo u >neKTpoHHAs 000JI0YKa. DJEKTPOHBI, NMPOTOHBI U HEUTpPOHBI. MukpoMup M Makpomup. Jlyaausm yacTul MUKpomHpa. BajeHTHbIE 3JI€KTPOHBI.
BaneHntHple BO3MOXKHOCTH aTOMOB XHMHYECKUX 3JIEMEHTOB, OOYCJIOBJICHHbIE YMCIOM HECHAPEHHBIX IEKTPOHOB. CpaBHEHHE MOHATUH «BaJICHTHOCTH» U
«CTETEHb OKHUCIICHHS. DHEpreTuveckre ypoBHH, opOutamu (S, p,d, ). DHeprernyeckue ypoBHM M MOIYpPOBHH. DJICKTPOHHBIC KOH(MUIypalud aToOMOB
3JIEMEHTOB. DIIEKTPOHHO-Tpaduueckue (OpMyIbl aTOMOB 3JIEMEHTOB. DJICKTPOHHAs KiacCH(pUKAIHUs dJIEMEHTOB: S-,p-,d-, f- cemeiictBa. Ilepuoanyueckuii
3aKOH U cTpoeHue atoMa. M3oronsl. CoBpemeHHas ero omnpeneneHue. PU3nueckuil CMbICI HOPSIKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB I'PYIIBI U MEpPHOJa.
[Tpnunnsl u3MeHeHns ME u HeME CBOWCTB 3JIEMEHTOB B IPYIIIAX U NEPUOJAX.
Crtpoenune BemecTBa (8 yacon)
HonHas xuMudeckass CBsS3b M HWOHHBIC KPUCTAJUIMYECKHEe pemeTkd. KoBaJeHTHas XMMHYECKas CBS3b M €€ KIACCH(HKAIMS: 10 MeXaHU3My 0Opa3oBaHUs
(0OMeHHBIN U TOHOPHO-aKIENTOPHBII), MO IEKTPOOTPHLIATEIBHOCTH (IIOJSIPHAsE U HEMOJISIPHAsT), 10 CIOCO0Y MepeKphIBaHUS IEKTPOHHBIX opOuTanei (¢ um),
10 KpaTHOCTH (OJMHApHas, JBOMHas, TpoiiHas, W moiytopHas). IlodaspHOCTH CBA3M M TMOJSAPHOCTH MOJEKYyNbl. Kpucraqumyeckue pemeTkd BelecTB C
KOBAJICHTHOM CBSI3bIO: aTOMHBIE U MOJIEKYJIApHbIE. MeTajuinueckass XUMHUECKasi CBSI3b M METaJUIMYECKHE KPUCTAJUIMYECKHe pelleTkd. BogopoaHas cBs3b
MEKMOJIEKYIISIPHAsE ¥ BHYTPUMOJIEKyIsipHast. Enunas mpupoaa XuMIUYecKrx cBsizedl. IoHHAs mprpoia XUMHUYIECKHX CBsI3ei. [ eoMeTpust MOJIEKyT OpraHuIecKuX
U Heopranmdeckux. BemecTs. [TorsTre o qucnepcHbIX cucremax. JlucnepcnonHas cpeia u qucrepcHast (aza. J[eBaTh THIIOB CHCTEM M MX 3HAY€HHUE B TIPUPOJIC
U KM3HU yenoBeka. Komtonnuele nctunuele pactBopbl. OcHoBHble nonoxkenus TCh. Buasl uzomepun. OcHoBHbIe HampasieHus pa3Butus TCh: uzyuenue
3aBHCUMOCTH CBOWCTB BEILIECTB HE TOJBKO OT XMMHYECKOT0, HO M OT 3JIEKTPOHHOT'O M MPOCTPAHCTBEHHOTO CTpoeHus. MoHHas XUMHUYEcKasi CBSI3b U MOHHbBIE

KPUCTATNIMYCCKUEC PCHICTKH. KoBanieHTHAsI XIMHUYECKasI CBSI3b U €€ KJ'IaCCI/ICbI/IKaHI/ISI



Xumuyeckue peakuuu (9 yacon)

Knaccugukarus XUMHYECKIX PEAKLU: 110 YUCIY U COCTABY pPEarupyrolx BEIIECTB, 10 N3MEHEHUIO CTENIEHH OKUCIICHHUS 3JIEMEHTOB, 00pa3yIoliX BEIECTBa,
1o terioBomMy 3¢ ¢dekty, no (HazoBoMy COCTaBy PEarupyrolluX BEIIECTB, [0 yYaCTHIO KaTalu3aTropa, MO HampasieHuio. [IoHATHE O XMMHYECKOH peakuuu.
CKOpOCTh TOMO- UTE€TEPOTeHHOW peakuuid. PakTophl BIMSIONIME HA CKOPOCTh XMMHUYECKOM peakuuu . IIpupona pearupyromux BemiecTB. Temmeparypa.
Konnenrpanus. @epmenTsl. 110BEpXHOCTD CONPUKOCHOBEHUS Pearupyroniux BemecTs. [IoHATHE 0 XMMUYECKOM paBHOBECHHU. /IMHAMUYHOCTH XMMHUYECKOTO
paBHOBecHsa. (DakTOpbI, BIMAIONIME HA CMEIIEHUE PaBHOBECHSA: KOHLEHTpauus, AasieHue, temmneparypa. [Ipunnun Jle — Ilarense. OnexkTposmTsl U
HE3JIEKTpoauThl. D/[. MexaHnu3M auccouuaniy BELECTB ¢ Pa3IMUHBIM TUIIOM cBA3M. Katnonel u annonsl. CBolicTBa MOHOB. KUCIIOTBI, CONM U OCHOBaHUS B
cBete npexacrasiaeHuii 00 /1. CreneHb AMEKTPOIUTUYECKON JUCCOLMALMU U €€ 3aBUCHUMOCTb OT IPHUPOJBI 3JIEKTPOJIIMTA U €ro KOoHUeHTpauuu. CBoiicTBa
pacTBOpPOB 3JeKTposnToB. Bomopoanslii mokazarens - pH. Cpeabl BOIHBIX pacTBOPOB 3MIEKTPOIUTOB. BrusuHue pH Ha xumuyeckue u OMOJIOrMYEcKHe
npoueccel. [lonsaTue «ruaponus». ['Maponus opraHndeckuX BEIIECTB (TAJOr€HAJIKAHOB, CIOXKHBIX 3(UpPOB, yriaeBoaoB, OenkoB, AT®D) u ero 3HayeHue.
I'unpomnus coneit (3 cimyyqast). [Ipaktudeckoe npumenenue ruapoinsa. Crenens okucienus. Kinaccudukamnus peakiuii B cBeTe 3J1eKTpOHHOM Teopur. OnopHbIe
nonartus Teopur OBP. Metoas! cocraBnenust ypaBHeHuit OBP: metoz anexkrponnoro 6ananca. OBP B opranndeckoit Xumuu.

BemecTBa u ux cBoiicTBa (8 yacon)

Knaccudukanys opraHMYecKHX M HEOPraHMYECKHMX OCHOBaHHMH.  AMQOTEpHOCTh OKCHJIOB M THUIPOKCHIOB MNEPEXOAHBIX METAJUIOB M aTIOMHUHMSA:
B3aMMOJIEMCTBHE C KHUCIOTaMHU U IeroyamMu. AM(OTEPHOCTb aMUHOKHCIIOT: B3aUMOJEHCTBUE AMHUHOKHUCIOT CO IIe0YaMH, KMCIOTaMH, CIIUPTaMH, JPYT C
IpyroM. YTIeBOAOPOAbl, WX KJAacCU(pUKALMS B 3aBUCHUMOCTH OT CTPOEHMs YIJIEPOAHOM menu (anudaruyeckue W LUKINYECKHE) M OT KPaTHOCTU CBsi3eil
(mpenenbHble M HempenaenbHble). ['omonornyeckuit psn. [Ipou3BOACTBEHHBIE YITIEBOJOPOAOB: TaIOr€HAIKAHbl, CHUPTHI, (PEHOJBI, aIbIETHIbl U KETOHBI,
HUTPOCOEIVUHEHMS, AMHUHBI, aMUHOKHUCIOTHL. Ilosnokenne mertannos B Ilepuonnueckoil cucremMe M CcTpoeHHE uMX aroMoB. [IpocTeie BelecTBa - METaJIBIL:
METaJUIn4YecKas CBsI3b M CTPOECHUE KPUCTAILIOB. Amorponus. Obue ¢pusndeckue cBoiicTBa MetamioB. OOIe XUMUYECKHE CBOMCTBA METaNIOB. 3HAUEHU e
METAJIJIOB, B TOM YHKCJIE B IPUPOJIE U KU3HU opraHu3MoB. [lonstue «xopposus». CrnocoOsl 3alMThl METAIJIOB OT Koppo3uu. MeTaiisl B ipupoae. [lonoxenue
HeMeTauioB B [lepuoandeckoit cucreme, crpoenre ux atoMoB. J0O. MHepTHbIE ra3bl. /[BOMCTBEHHOE MOJIOKEHHE Bojopona B Ilepronnueckoilt cucreme.
Hemerambl - nmpocTele BelecTBa, UX aTOMHOE M MOJIEKYJISIDHOE CTpoeHME. AsuioTponus. XMMUYECKHE CBOMCTBA HeMETauloB. BomopoaHble coenquHeHUs

HEMETAJIJIOB. OCHOBHEIX CBOMCTB B nepuoaax M rpyurax. HCCOHCO6p33y10HII/IC n coneoGpasonume OKCHHEI. KHCHOTOCOI[Cp)KaH_II/Ie KHUCJIOTHI. HpOCTBIC u



cioxHble BemecTBa.Okcuapl, ux kinaccupukanus. ['mapoxeuasl ( ocHoBaHus, Kucnoponoconepkammue KUCIOThI, aM(pOTEpHble THAPOKCHbI). KucaoTsl, ux
knaccugukanus. OcHoBaHus, UxX kiaccudukanusa. Comu cpeHue, KUCIble, OCHOBHBIE.
XuMHYecKH NPaKTHKYM ( 4 yaca)

1.  Tlomyuenwue, coOupaHue U pacriO3HaBaHUE ra30B U U3yYCHUE UX CBOUCTB

2 Pemienue 3a1a4 1o HEOPraHUYECKON XUMHUU.
3. Pemenue 3aa4 1o OpraHu4eCcKON XUMHH.
4

Pemenue 3axa4 1 ynpaxHeHU 10 HEOPTraHUYECKON XUMHUH.



8. KAJIEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE no xumnu 11 kiaace

Ne Tema ypoka Conep:xkanne ypoka XapakTepucTHKA 1eATEJbHOCTH YYAIUXCS Jara

ypo Ilo Ilo

Ka naauny | paxkmy
Tema 1. Ilepuoanueckuii 3aK0H M CTpoeHHe aToMa (6 yacos)

1 Snpo u snekTpoHHas 000I0YKa. 3HaTh: COBpEMEHHBIE IIPE/ICTABICHHUS O
BBoaubIi nHCTpYKTaXK. ATOM - DNEKTPOHBL, IPOTOHBI U HEUTPOHBI. CTPOEHUE aTOMOB; CYIIIHOCTb TIOHATHS
CJIO’KHAsI YaCTHIIA Muxkpomup u Mmakpomup. yanusm «QNEKTPOHHAs opoUTaiby, GopMbl OpOUTANIEH,

4acTUIl MUKPOMHUPA B3aUMOCBSI3b HOMEPA YPOBHS U SHEPTUU
AIIEKTPOHA.
YMeTh: COCTaBIATH 3JEKTPOHHBIE (HOPMYJIIbI
aTOMOB.

2 | CocTosiHHE JJIEKTPOHOB B aTOME. DHepreTuuecKre ypoBHU, OpOuTaiH (S, 3HaTh: COBPEMEHHBIE IIPEICTABJICHHS O
DNeKTPOHHBIE KOH(MUTYpaIHH p,d, f). DHepreTnyeckue ypoBHH U CTPOEHHE aTOMOB; CYIIIHOCTb MOHATHUS
aTOMOB XHMHUYECKHX AJIEMEHTOB. MOAYPOBHU. DJIECKTPOHHBIC (QJIEKTPOHHAs OPOUTAIIBY, (POPMBI OpOUTANICH,

KOH(UTYpaIii aTOMOB 3JIEMEHTOB. B3aUMOCBSI3b HOMEPA YPOBHS U SHEPT U
DnexTpoHHO-Tpaduueckue GopMyIbl AJIEKTPOHA.

aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs YMeTh: COCTaBIISTh SIEKTPOHHBIE (HOPMYIIbI
KinaccuuKanus 3JeMeHToB: S-,p-,d-, f- ATOMOB.

CEeMENCTBa

3 | BajeHTHBIC BO3MOXKHOCTH aTOMOB | BasieHTHBIE 371eKTpOHBL. BasieHTHBIE 3HaTh: OMpe/ie/ieHne BAIGHTHOCTH U CTETICHU

XUMHUYECKHUX IJIEMEHTOB BO3MOKHOCTH aTOMOB XUMHUYECKHUX OKHCIICHUS.
3JIEMEHTOB, O0YCIIOBJICHHBIE YUCIIOM YMeTh: onpeaenaTh BAJIGHTHOCTD C CTENEHb
HECIapEHHBIX ATEKTPOHOB. CpaBHEHHE OKHCIIEHUS JIEMEHTOB.
MIOHSTUN «BAJICHTHOCThY U «CTETICHb
OKHCJICHUSD

4 | lepuoauueckuii 3aKOH [lepunonnueckuii 3aKOH U CTPOCHUE 3HaTtb: cMbica 1 3HaueHue lleproanueckoro
[lepuonnueckas cucrema atoma. M3oronsl. CoBpeMeHHas ero 3aKO0HA, TOPU30HTAIBHBIC U BEPTUKAIbHbBIC
XUMHUYECKUX emeHToB .M. onpenenenue. U3NUEeCKUil CMBICIT 3aKOHOMEPHOCTHU U UX MPUUYUHBI.

MeHeneeBa B CBETE€ YUCHUS O MOPSIIKOBOTO HOMEpPA 3JIEMEHTOB, YMeTh: 1aBaTh XapaKTEPUCTUKY JIEMEHTA Ha
CTPOEHHUH aTOMa HOMEPOB I'PYIIIHI 1 Tiepuoa. [IpruanHb OCHOBaHUU ero nosoxenus B [1C
n3menennss ME u nHeME cBolicTB
9JIEMEHTOB B TPyNNaxX M Mepruoaax.
5 O06001eHre 1 TOBTOPEHHE [ToBTOpEHHE OCHOBHBIX BOIPOCOB 00I1eli | 3HATBL: cMbIc U 3HadeHue [leproauueckoro

TEMBI 1, TOATOTOBKA K
KOHTpPOJILHOH paboTe

XUMHUHN

3aKOHa, TOPU30HTAJIbHBIC U BEPTUKAJILHLIC
3aKOHOMCPHOCTHU U UX NNPUYHHBI. CTpOCHI/Ie
aTroma.

YMmerh: JaBaThb XapaKTCPHUCTHUKY DJICMCHTA HA




OCHOBaHUM ero nouoxenus B [1C

6 | KourpoabHas pa6ora Nel.
«CtpoeHue aToMa»
Pasnen 2. CtpoeHue BemecTna.

7 Xumundeckas cBs3b. oHHas cBs3b, | MloHHas xuMuueckas CBSI3b U HOHHBIE 3HaTh: KIacCU(PHUKAIUIO TUIOB XUMHYECKON

KOBQJICHTHAS CBSI3b. KPUCTAJTMYECKHE PEIIETKH. CBSI3HM U XapaKTEPUCTUKHU KaXI0T0 U3 HUX.
KoBanenTHast Xumu4eckast CBSI3b U €€ YMeThb: XapakTepu30BaTh CBOMCTBA BEIIECTBA
KJIaCCU(PUKAIHS: TIO MEXaHU3MY M0 TUITY XUMUYECKOW CBA3H.
o0pazoBanus (0OMEHHBIHN U JTOHOPHO-
aKLENTOPHBIN), TIO
ANIEKTPOOTPULIATETIHHOCTH (TIOJIIPHAS U
HEMNOJsIpHAs), 110 CIIOCO0Y MepeKPhIBAHUS
AJICKTPOHHBIX OpOUTaNeH (G UT), o
KpaTHOCTH (OJIMHApHAas, IBOIHas,

TpoiHasi, ¥ monyropHas). [lonspHOCTb
CBSI3U U TMOJISIPHOCTH MOJIEKYJIBI.
Kpucrammyeckue pemeTky BemecTB ¢
KOBAJICHTHOM CBSI3bI0: aTOMHBIC U
MOJICKYJISIPHBIE.

8 | Mertamnnueckas ¥ BOJOPOIHAS Mertammdeckass XUMAYECKast CBS3b U 3HaTh: KIacCU(UKALUIO THITOB XUMHYECKON
XUMUYecKkue cBsizu .Eemqunas METATNYeCKHe KPUCTATITNYECKHEe CBSI3U U XapaKTEPUCTUKHU KaXKIOr0 U3 HUX.
IPUPOJa XUMUYECKHX CBSI3€H. pewerku. BonoponHas cBsi3b YMeThb: XapakTepru30BaTh CBOMCTBA BEIIECTBA

MEXMOJIEKYJIIpHAs U 10 TUITY XUMHUECKOM CBS3H.
BHyTpHUMOJIEKyIsipHas. Equnas npupona

XUMHUECKHX cBsi3ei. loHHas mpupoaa

XUMHYECKUX CBSI3EM.

9 | l'eomerpus I'eomeTpust MOJIEKYT OPTaHUYECKUX U 3HATh: TUITBI THOPUAN3ALIUN MOJICKYIT

MOJIEKYJT HEOPTraHNYECKUX YMeThb: onpenenats TUI THOpUIU3aUN

BEIIIECTB

10 | JIucniepcHbIe CHCTEMBI [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. 3HaTh: onpeneneHne u Kiaccu(GuKanuio
JlucniepcroHHast cpejia U IucrepcHast JUCTIEPCHBIX CHCTEM; MOHATHE UCTUHHBIEH U
¢a3za. /IeBsATh TUIIOB CUCTEM H UX KOJIJIOUHBIE PACTBOPBHI.
3Ha4YeHHUE B MPUPOJIE U KU3HH YeTIOBEKa.
KounnouiHple HCTHHHBIE PACTBOPHI

11 | Teopwus crpoeHus OcHosuble nonoxenus TCh. Bust 3HATBh: OCHOBHBIE MOJIOKEHUS TEOPUH

XUMHUNYCCKUX
COE€IUHEHUN

nzomepuu. OCHOBHBIE HAlpaBJICHUS
passutus TCh: uzyuenue 3aBUCUMOCTH
CBOMCTB BEUIECTB HE TOJIBKO OT

CTPOCHHMS XUMUUECKUX COEIUHEHUN.
Ymerb: npUBOINUTE PUMEPHI K OCHOBHBIM
IIOJIOXKEHUSIM TEOPUH CTPOCHHUSL.




XUMHUYCCKOI'0, HO U OT 3JICKTPOHHOI'O
MIPOCTPAHCTBEHHOTO CTPOCHHUSI.

12 | ITomumepsr 3HATh: XapaKTEPUCTUKU BELIECTB
MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO CTPOCHHSI.

13 | O6o01eHue 3HaHUI 110 TeMe, HNonnas xumudeckas CBsA3b U HOHHBIC 3HaTh: KJIacCU(PUKAIIIO TUIIOB XUMHUECKON
MOJATOTOBKA K KOHTPOJILHOU KPUCTAJUTMYECKUE PELICTKH. CBSI3U U XapaKTEPUCTUKHU KaXKJOTO U3 HUX.
pabote KoBanentHas xXumMuyeckas CBsI3b U €€ YMerh: xapakTepu30BaTh CBOMCTBA BELIESCTBA

KI1accU(UKaIHsI 10 TUIY XUMUYECKOH CBSI3U

14 | KonTpoJabHasi padoTa Ne2.

«CtpoeHue BelecTBa»
Tema 3. Xumnueckue peakuuu (9 4acon)

15 | Knaccuduxamus XuMU4eCKUx Knaccudukanus XuMHUYeCKUX peakiuii: 3HaTh: Kakue MpoLEeCChl Ha3bIBAKOTCS
peakiuii B OpraHuuecKoil u IO YHCITY ¥ COCTaBY pearupyronmx XUMUYECKUMH PEAKIUSIMHU U B YEM UX CYTh.
HEOPraHU4EeCKOU XUMHH BEIIECTB, 10 U3MEHEHUIO CTETICHU YMeTh: yCTaHaBIMBATh PUHAATIEKHOCTh

OKHCIICHHS AJIEMEHTOB, 00pa3yroIy X KOHKPETHBIX PEaKIUi K Pa3IuYHbIM IIPU3HAKAM
BEIIIECTBA, 10 TEITIOBOMY (P PEeKTy, 1o KJIaccu(uKalum.

(ha30BOMY COCTaBy pearupyronmx

BEIIECTB, 10 YYaCTHIO KaTaJll3aTopa, 1o

HaIPaBJICHUIO.

16 | CkopocTh XUMHUYECCKHUX PEAKIIUIA. [ToHsATHE O XUMHUUYECKOUN pEAKLUH. 3HaTh: TOHSATHE «CKOPOCTh XUMHUYECKOM
@®akTopsl, BIUAIOIIKUE HA CKOPOCTh | CKOPOCTh TOMO- UT€TEPOTeHHOU peaxiumny, GakTopbl, BIUAIOIINE Ha CKOPOCTh
XUMHUYECKON PEAKIINN peakiuii. ®akTOphI BIUAIOLINE HA XUMHUYECKON peakiliu, KaTaau3aTopbl, (PePMEHTHI

CKOPOCTb XMMHYECKOMN pEaKIuu . — OMoKaTanu3aTophl.
[Ipupona pearupyronmx BemecTB.

Temneparypa. Konuenrtpanusi.

®epmenTsl. [loBepxHOCTH

COTMPUKOCHOBEHUS Pearupyrommx

BEIIIECTB.

17 | O6paTUMOCTh XUMHYECKHIX [ToHsiITHE O XUMUYECKOM PAaBHOBECHH. 3HaTh: KIaccU(PUKAIINIO XUMAYECKUX PEaKIni,
peakiuii. JIMHAMHYHOCTh XUMHUYECKOTO MOHATUE «XUMUUYECKOE PAaBHOBECUE» U YCIIOBUS
XUMHUYECKOE paBHOBECHE paBHOBecHst. DaKTOPHI, BIUSIONINE HA €ro CMENICHUSI.

CMEIIECHUE PaBHOBECHS: KOHIICHTPALIUS,
naBiieHue, Temmeparypa. [puamun Jle —
[laTense.
18 | Ponb BOABI B XUMUYECKUX DNEKTPOIAUTHI U HEINEKTPOIUTHI. D/, 3HaTh: OHATUS «AJIEKTPOJIUTH) U

peaKIusx. DIEKTPOTUTHICCKAS
THACCOIIAAINS
(B1). BomopoaHsblii mokasareib

MexaHnu3M IUCCOIIMAIINHN BEIECTB C
Pa3IUYHBIM TUIIOM CBSI3H.
Karnous! 1 aunonsl. CBOIICTBA MOHOB.

CHEDIEKTPOJIUTHI», IPUMEPHI CITA0BIX U CHITHHBIX
AIEKTPOJIUTOB, POJIb BOAbI B XMMHUUECKUX
PEaKIUsX, CYIIHOCTh MEXaHU3Ma JIUCCOITHAITHIH,




Kucnotsl, conu 1 OCHOBaHUS B CBETE
npeactasnennit 00 J/]. CreneHn
ANIEKTPOIIUTUYECKOM TUCCOLUAIINU U €€
3aBUCHUMOCTB OT IPUPOJIbI AJEKTPOIUTA U
ero KoHreHrpanuu. CBoiicTBa pacTBOPOB
ANEKTPOIUTOB. BosiopoaHblil mokaszaremns
- pH. Cpenpl BOAHBIX pacTBOPOB
9J1eKTpoanTOB. BnusHue pH Ha
XUMHUYECKHE U OMOJIOTHYECKHUE TPOIECCHI

OCHOBHBIC noJtokeHus TOJI.

19 | I'mpponus [Honsatue «ruaponus». I'maponns 3HAaTh: TUIIBI TUAPOIIN3A COJIEH U OPraHUYECKHUX
OpraHUYECKUX BELIECTB COCIMHEHHH.
(rayloreHaIKaHOB, CJIOXHBIX 3(UPOB, YMeTh: COCTaBIATh YpaBHEHUS TUAPOIINA3A
yriaeBo1oB, 0enkoB, AT®) u ero coneit (1 cTryneHs), onpenensaTh XapakTep
3HaueHue. ['uaponus conert (3 ciydas). Cpepbl.
[IpakTHyecKoe MpUMEHEHHE THAPOIN3A.
20 | 'maponu3 [Tonsitue «ruaponusy. ['maponus 3HATB: TUIBI TUIPOJIU3A COJIEH U OPraHUYECKUX
OpraHUYECKUX BEIIECTB COCIIMHEHMI.
(TaJTOT€HAITKAHOB, CIIOKHBIX Y(PHPOB, YMeTh: cOCTaBIATh ypaBHEHUS THAPOJINA3A
yrieBojioB, 6enkoB, AT®) u ero couieii (1 cTymeHs), onpenessTh XapaKTep
3Hauenue. ['uaponus coneit (3 cioyuas). cpepbl.
[TpakTHueckoe MPUMEHEHHUE THAPOIIN3A.
21 | OxucauTENBHO- Crenens okucnenus. Knaccudukanus 3HAaTh: IOHATUS «OKHCIHTEIbY,
BOCCTAaHOBUTEJbHBIE PEAKIIUN peakiuii B CBETE PJIEKTPOHHOM TEOPHUH. «BOCCTAaHOBUTEIIbY, «OKHUCICHUELY,
Omnopnsie noustust reopun OBP. Metons! | «BoccTanoBineHue», ornune OBP ot peakuuit
cocraBneHus ypasHeHuit OBP: meTon WOHHOro oOMeHa.
anekTpoHHoro 6ananca. OBP B Ymetsb: coctaBnsaTh ypaBHeHus OBP meronom
OpraHUYEeCKON XMMUHU. AJIEKTPOHHOTO OajaHca
22 | O0006IIeHE 3HAHUM 1O TEME CTpocHHe BelIeCTBa, XUMUYECKAs CBSA3b, | 3HATh: MIOHATHUS «BEIIECTBY», «XMMHYECKUM
XUMHUYECKUE PEAKLIUU KPUCTAJUTMYECKUE PEIIETKH, OJTUMEPBL, | DIIEMEHT», «aTOM», «MOJIEKYJIa»,
VCTHUHHBIE U KOJUIOUJHBIE PACTBOPHI. «AIEKTPOOTPULIATEIBHOCTBY, «BAJIEHTHOCTbY,
Tunel 1 CKOPOCTh XUMHYECKUX PEAKINI. | «CTENEHb OKUCIEHUS, «BEIIECTBA
IM'uaponus. MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUSIY; KIIACCU(PUKAINIO XHMHUIECKUX
peaxuuii, TO/I.
YMeTh: 00BICHATH 3aBUCHMOCTE CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHHUSI, IPUPOLY
XUMHYECKOM CBSI3H.
23 | Konrpoasnas padora Ne3.

«XUMHUYECKHUE PCaKLIuK»




Tema 4. CBoiicTBa BemecTB ( 12 yacoB)

24

Knaccudukanus
HEOPTraHMYECKUX BEUIECTB

IIpocTsle U CIIOXKHBIE BELIECTBA.
Oxcupl, uX Kinaccuukanus.
IMunpokcunst ( oOcHOBaHUS,
Kucnoponocoaep:xaiiye KUCIoThl,
am@oTepHbIe TUAPOKCHIBI). KucmoTsl, nx
knaccudukanus. OCHOBaHUS, UX
kinaccudukanusa. Conu cpegHue, KUCIbIE,
OCHOBHBIE.

3HaTh: KIacCU(UKALUIO BEILIECTB.
YMeTb: Ha3bIBaTh COCIUHEHUS.

25

Knaccudukanms
OpPraHHYECKUX
BELIECTB

VYrneBoaoposl, X KiaccupuKanus B
3aBHUCHUMOCTH OT CTPOEHUS YIIIEPOIHOM
neny (amupaTHIeCKHe U MUKITNIECKIE) U
OT KPaTHOCTH CBSI3€H (IIpeeIIbHbIC U
HerpeaenbHbie). [[oMonorudeckuii psj.
[Tpon3BOCTBEHHBIE YTIIEBOJOPOIOB:
raJIoreHaJIKaHbI, CIUPTHI, (DEHOJIBI,
QJIBJICTU/IBI U KETOHBI, HUTPOCOCTUHCHUS,
aAMUHBI, aMIHOKHCIIOTHI.

3HaTh: KIacCU(pUKAINIO BEIIECTB.
YMeTh: Ha3bpIBaTh COEIUHEHUS.

26

Mertannsl. Koppo3us metamios.

OO6mme crmocoOb! MOTyYCHUS
METAJIIOB.

[Tonoxxenue metamios B [lepuoguueckoit
CUCTEME U CTPOCHHE UX aTOMOB.
[IpocTeie BemecTBa - METANIIBL:
METaJIJTN4ecKasi CBSI3b U CTPOCHHE
KpucTaiioB. Amotponus. O0miue
¢u3nueckue cBoiicTBa MeramioB. OO1Iue
XMMHYECKHE CBOMCTBA METAJJIOB
(BOCCTaHOBUTENBHBIE CBOMCTBA):
B3aUMO/IEVICTBHE C

HeMeTaJllIaMH (KHCIIOpOJIOM,
rajoreHamu, Cepoil, a30ToM,
BOJIOPOJIOM), C BOJIOW ,KUCIIOTaMH,
COJISIMU B PacTBOpPAX, OPraHUIECKUMU
BelIeCTBaMH (CIIUPTAMHU,
rajioreHanKaHamu, (heHonom,
KHCIIOTaMHU), CO IIeTI0YaMHu.

3HaueHue METaJUIOB, B TOM YHCIIC B
MIPUPOJIC W )KU3HU OpraHu3MoB. [loHsTHe
«xoppo3us». CriocoObI 3aUTH METAIIOB
OT KOppo3uH. MeTajuTbl B IPUPOJIE.

3HAaTh: OCHOBHBIE METAJILI, HX OOIIHE
CBOMCTBA.

YMeTh: XapaKTCPU30BaATh CBOMCTBA MCTAJlJIOB,

onupasch Ha ux nonoxenue B [ICXD u
CTPOEHHUE ATOMOB.
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Hemeramsl

[TonoxxeHne HEMETAIIIIOB B
ITepuoandeckoil cucteme, CTpPOEHUE UX

3HaTh: OCHOBHBIE HEMETAJIJIEI, UX OOIIHE
CBOICTBA.




atoMoB. 0. IHepTHBIE Ta3bl.
JIBOWMCTBEHHOE MOJI0KEHNE BOIOPOIA B
[Tepuonuueckoit cucreme. Hemeramiesr -
MIPOCTHIC BEIIECTBA, UX AaTOMHOE U
MOJICKYJISIPHOE CTPOEHHUE. AJUIOTPOITHS.
XuMudJecKkre CBOMCTBA HEMETAIIOB.
OxucnuTelIbHBIE CBOMCTBA:
B3aUMO/ICHCTBUE C BOJIOPOJIOM, MEHEE
3JEKTPOOTPHUIIATEIbHBIMA HEMETAJIIIAMH,
HEKOTOPBIMU CIIOKHBIMU BEILIECTBAMH.
BoccranoButenbHbBIE CBONCTBA
HEMETAJJIOB B PEAKIHSIX CO PTOPOM,
KHCJIOPOJIOM, CJIO’KHBIMHU BEIIECTBAMHU-
okucauTensiMu. Bogopoanabie
COEIMHEHHST HEMETAIJIOB. OCHOBHBIX
CBOMCTB B IIEpUOAaX U Ipymmax.
Heconeobpasyromue u cosieodpasyromniye
okcubl. Kucnoroconeprkaniye KHCIOoTHI.

YMerh: XapakTepHU30BaTh CBOMCTBA
HEMETAJIIOB, ONMPAsCh HA UX IOJIOKEHUE B
IICXD u cTpoeHue aToMOB.
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Kucnorsl oprannueckue u
Heoprannueckue.

Crpoenue, HOMEHKIATYpa,
KJ1accu(UKaIus ¥ CBOMCTBA KUCIIOT.
Bakneiimme npeactaBuTenn 3TOro
KJ1acca.

3HaTh: KIaccu(PUKAIMIO U CBOWCTBA KUCIIOT.

YMmerh: XapaKTEpU30BaTb UX CBOICTBA.
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OcHoOBaHMsI OPraHUYECKHUE U
Heoprannueckue. AM(poTepHble
OpPraHUYECKUE U HEOPTaHUYECKHE
COEIMHEHMUS.

Knaccudukarus opranndeckux u
HEOPraHWUYECKUX OCHOBAaHUM.
XHMHYECKHE CBOMCTBA MICI0UYEH U
HEpacTBOPUMBIX OCHOBaHMM. CBOMCTBa
OECKHICIOPOIHBIX OCHOBAHUN: aMMHaKa
W aMUHOB. B3auMHOeE BIHSIHHIE aTOMOB B
MOJIEKYJe aHWIMHA. AM(QOTEPHOCTh
OKCHJIOB M THAPOKCUIOB NEPEXOTHBIX
METAIIOB M A TIOMHHHS:
B3aUMOJICHCTBHE C KUCIOTaMU 1
miesnioyaMu. AMPOTEpPHOCTD
aMHHOKHCIIOT: B3aUMOJCHCTBHE
aMHHOKHCIIOT CO IeJI0YaMHt, KHUCIIOTaMH,
CIIUPTaMH, IPYT C APYTOM.

3HaTh: KIaccu(PHUKAIUIO U CBOWCTBA
OCHOBaHUMU.
YMersb: XapakTepu30BaTh UX CBOWCTBA
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['enernueckas cBsA3b MEKIY
KJIaCCaMU OPTaHUYECKUX U
HEOPraHUYECKUX COCIUHEHUN.

IlonsgaTHne 0 TeHeTUYEeCKOH CBA3U U
TEHETUYECKUX PAJIaX B HEOPraHUYECKOU U
OpraHuyYecKor XUMHHM. [ 'eHeTuuecKue

3HaTh: BaXKHCHIIINE CBOICTBA N3YUCHHBIX
KJIaCCOB HCOPraHUYCCKHX COG)IPIH@HI/If/i.




psinsl Metayuia (Ha npumepe Ca u Fe),
Hemeraiia ( Ha mpumepe S u Si),
[IEPEXOAHOro dy1eMeHTa (ZNn).
['eHeTrueckue psiibl U TCHETHYCCKAs
CBSI3b OPTaHUYECKUX BEIISCTB (JIJIsI
COEIMHEHUH, COIepIKaIllUX JBa aTOMa
yriepona). ETMHCTBO Mupa BelecTB

31 | Konrpoashasi padora Ned. 3HaTh: Ba)XHEWIINE CBOWCTBA U3YYEHHBIX
«BemiecTBa 1 UX CBOHCTBa» KJIaCCOB HEOPTaHMUECKUX COCTMHEHH.
YMeThb: COCTaBIIATh YPAaBHEHUS PEAKLUi B
noHHoM Buzae u OBP
32 | IIpakTnyeckas padora Nel. ITpaBuiia TeXHUKU O€30MACHOCTH MIPU 3HaTh: ocHOBHbIE NpaBuia Th, ocCHOBHbIE
[lonyuenue, cobupanue, BBIMOJIHEHUH JaHHOM paboThl. CrIocoObl | CIIOCOOBI MOTyYeHHsI, COOMpaHUs U
pacro3HaBaHKe ra3oB U U3y4CHHE coOupaHus ra3oB B 1a00paToOpuH. pacro3HaBaHUSA TA30B.
UX CBOWCTB YMeThb: coduparh Ipuodop Ui NOITYYSHHS T'a30B
B J1a00paTopuu.
33 | IIpakTuyeckas pa6ora Ne2. [IpaBuia TexHukM 0€30MaCHOCTH MpHU 3HaTh: CBONCTBA BELICCTB
Pemenue sxcriepiMeHTaIBHBIX BBIITOJTHEHUH JJAHHOU paboTEhI YMeTn: paboTtats B 1ab0opaTopuu
3a/1a4 110 HEOPraHMYECKOU
XUMHH.
34 | IlpakTnyeckasi padora Ne3. [IpaBuiia TeXxHUKHM 0€30MaCHOCTH MpHU 3HaTh: CBOICTBA BEIIECTB
Pemenne skcriepuMeHTaTBHBIX BBINOJIHEHUH JaHHOH paboThl YMerb: paboTtaTh B 1abopaTopun
3a/1a4 IO OPTAaHNUYECKON XUMHH.
35 | Pemenue 3ama4 u yrpaxHEHHUH 110

HeOpFaHquCKOﬁ XHUMHUHU.




9. IlnanupyemMsble pe3yJbTaThl

B pesynbrare u3ydeHuss XUMUU YY€HUK OyeT

3HATH/IOHUMATE

1.

BaxHelilline XUMHYECKUE NOHSATHUS: BEUIECTBO, OKUCIUTENIb M BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, TEIJIOBOH 3(QeKT peakmuu, CKOpOCTh XMMHUYECKOH peakluu, KaTajmus,
XMMHAYECKOE pPAaBHOBECHE, YIJICPOJHBIA CKeJeT, (YHKIMOHAIbHAs TpyIIa, HW30Mepus,
TOMOJIOTHSL.

OcHOBHbIE 3aKOHBI XUMUU: COXpaHEeHUs MaccChl BEILIECTB, IIOCTOSIHCTBA
COCTaBa, IEPUOANYECKUIN 3aKOH.

OCHOBHBIE TEOPUH XUMUHU: XUMUYECKOU CBSI3U, CTPOECHHUSI OPraHUYECKUX COEAMHEHUH.

Baxwuelimue BeniecTsa 1 MaTepralbl.

. Ha3wiBath HU3YYCHHBIC BCIICCTBA I10 ((TpHBHMLHOﬁ» U1 Me)KHYHapOI[HOﬁ HOMCHKIJIAaTypeE.

. Onpeaem{Tb: BaJICHTHOCTb M CTCIICHb OKHUCJICHHUA XHMMHUYCCKUX J3JICMCHTOB, THII XUMHYECKOH

CBjA3M B COCOAMHCHUAX, 3apAd HWOHA, [MPUHAMJICKHOCTL BCIICCTB K PAa3JIMUYHBI KJacCaM

OPraHu4YCCKux COCJIMHECHUM.

. XapaKTepI/ISOBaTBZ O6H_II/Ie XMMHUYECKHE CBOMCTBA OpPraHu4CCKuXx COCAMHCHUH, CTPOCHHC H

XUMHYECKHE CBOICTBA HU3YYCHHBIX OPraHU4YCCKUX COCAUHCHHNU.

. OOBSCHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHS.

. BBIMOIHATEP XHMMHYECKHI OKCIICPUMCHT 110 PACIIO3HABAHUIO BaKHEUIITHX OpraHuYCCKUX

BCIICCTB.

. [IpoBOIUTh: CaMOCTOSITENBHBIM TMOWUCK XWMHUYECKOW HWH(OpMAIMU C HCIOJIb30BaHUEM

pPa3IUYHBIX HMCTOYHMKOB (HAYYHO-TIONMYJIAPHBIX W3/aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,

pecypcoB UHTepHeT).

. Ucnonp3oBath KOMIIBIOTCPHBIC TCXHOJIOTUU  JIA 06pa6OTKI/I n nepeaaviu XHUMHYECKOH

MH(pOpPMaLlUU U €€ MPEICTaBICHHs B pa3IU4HbIX (hopMax.

Hcnonp3oBaTh MNpUOOpPETEHHbIE 3HAHUS M YMEHUS B NPAKTUYECKOM JEATEIbHOCTH U
MIOBCEHEBHOM KU3HH.

OOBACHATH XMMUYECKHUX SBICHHH, NMPOUCXOMSNMX B IMPHPOJE, OBITY M Ha IMPOU3BOJCTBE:
orpezieNieHus BO3MOKHOCTH MPOTEKaHHUsI XUMUYECKUX MPEBPAICHUN B Pa3IMUHbIX YCIOBHIX U

OIICHKH UX MOCJIEACTBUH.



10.YueOHo-MeTOANYECKOE H MATEPHATbHO-TEXHUYECKOe odecrieyeHne 00pa3oBaTe/IbHOr0

npouecca

HanmenoBanmne 00BEKTOB n CpEACTB

MaTCpraJIbHO-TCXHUYCCKOT'O obecneueHust

VY4ueOHUKHM

«Xumus 11 kmacey, aBroper O.C. I'abpuensn, ..

JIsicoBa — M: Jlpoda, 2010

Pabouwne Terpaan

O. C. TI'abpuensn, «Xumusa. Pabouas TeTpanp» K

yuebnuky O.C. I'abpuensn «Xumus 11 xmace» M.
— Ipoda, 2011

Mertoauueckue mocooust

O. C. T'abpuensn, U. I'. OctpoymoB HacronpHas
kaura yaurenst «Xumusi», 11 kmace. M. — Jlpoda,
2004.

[Toypounsie pa3paboTku

H.II. TpoeryboBa. «Iloypounbie pa3paboOTKu» IO
xumun Kk ydeOnukam O. C. l'aGpuensna. M. —

«Bakoy, 2009

JIeMOHCTpallMOHHBIE MAaTEPHUAIIBI

KOJIJIGKIII/II/I MCETAlJIOB, HEMCTAJIZIOB, XHUMHYCCKHEC

PCaKTHUBLI

KommbrotepHsie u UH(GOPMaIMOHHO-

KOMMYHHKATHBHBIC CPCACTBA

IIpe3eHTanmu K KaXxa0i Teme ypoka.

Texuuueckue cpeacrBa 06yquI/151

ITpoekTop, 1OCKa, KOMIBIOTED.

DKpaHHO-3BYKOBBIE TOCOOMS

IIpoexTop, JOCKa, KOMIBIOTED.

O6opynoBaHue Kiacca

Hacrennble  gocku A WUIIOCTPATUBHOIO
Marepuaia, JaepyKatenu s TaOnuil, mkadpsl s
XPaHCHUA TUJAKTHYCCKUX MAaTCPUAIIOB.

Tabmuner: [lepuogudeckas cucTeMa XHUMHUYECKUX
DIIEMEHTOB,  Ta0lWIla  PACTBOPUMOCTH,  PsI
HaIPSHKEHUS METAJIJIOB M DJIEKTPOOTPHUIIATEIIBHOCTH

DJICMCHTOB.




IIpuioxkeHue k mporpamme

Caenennst 0 KOHTpoJIe

Kon-eo Kon-6o Konuuecmeo
Cooepiwcanue konmponsn Yacoe KOHmMPObHBIX npaKkmuueckux
paoom paoom

Crpoenue atoma 6 1 -

Crpoenue BeniecTa 8 1 -

XUMHUYECKUE PEAKLIUU 9 1 -

BemectBa u ux cBoiictsa 8 1

XHUMHUYECKUHN TPAKTUKYM 4 - 3

Hroro 35 yacos




