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1. ITosicHuTeIbHAS 3aNIMCKA
®enepanbHbM 3akoHOM «O06 00pazoBanuu B Poccuiickoit @eneparum», ot 29.12.2012 roma Ne 273.
[Tpukazom MunncTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanun «OO0 yTBepkIeHUU (eaepaabHOT0 TOCYAApCTBEHHOTO 00pa30BaTeIBLHOIO
CTaHJIapTa OCHOBHOTO 0011ero o0pazoBanus» oT 17.12.2010r. Ne 1897 (pen. ot 31.12.2015r.);
@enepanbHBIM  MEPEYHEM YYEOHHKOB, PEKOMEHIYEMBIX K HWCIIOJb30BAHUIO TMPHU pPEATHM3ALMH  WMEIOIIUX TOCYAAPCTBEHHYIO aKKpPEAUTAIUIO
00pa30BaTENIbHBIX TPOrPaMM HAYATBLHOTO 00IIEro, OCHOBHOIO 00IIEro, cpeHero oomero oopasoanus, mpukas ot 28.12.2018 r. Ne 345;
[Tpukaszom MunmucrepcrBa npocsenieans PO «O BHeceHHH M3MeHEHHH B (pefepanbHbI MepedeHb yYeOHUKOB, PEKOMEHIyEMBIX K MCIOJIb30BAHUIO NIPU
peanu3alui  UMEIIINX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEIbHBIX MPOrpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero OOIIero
obOpazoBanwus, mpuka3s oT 28.12.2018 r. Ne 345» ot 18.05.2020 1. Ne 249;
OcHoBHOI 00pa3zoBarenbHOM MporpaMMoii ocHoBHOTO obuiero odpazoBanus MbOY «KyreitnukoBckas COILL», yTBepkKAeHHON MPUKA30M PYKOBOIUTENS
00 o1 30.08.2019 r Ne 147.
[Tonoxennem o paboueld mporpamme ydeOHBIX KypcoB, mpeamero, aucuuiiiuH ( monyinei) MBOVY « Kyrelinukosckas COI», yTBepkIEHHBIM
npuka3zom pykooautenst OO ot 27.08.18 1. Ne 122/1.
VYueOupiM mmaHoMm MBOVY «Kyreitnukosckast COLy, mpukas ot 30.06. 2021 Nel06.
Kanennapusim yuebusiM rpadpukom MBOVY «Kyrelinnkosckast COLI» na 2021-2022 yuebnslit roa, npukas ot 30.06.2021 r Ne 105
[Ipumepnass pabouass mporpamma k mpeameTHou auHUE ydeOHuKOB O. C. I'abpmensna, U. I'. Octpoymona, C. A. Cnaakosa. 10-11 xmaccer : yue0.
nocobue s obreodpaszonar. opranuzanmii / O. C. I'abpuenss, C. A. CnankoB — M. : [Ipocsemenne, 2019.

JlanHast pabouasi mporpaMma peajau3yercsi MpU HCHOJIb30BAHUU TPAAWLMOHHON TeXHOJOTMHM OOydYeHUS, a TAaKXKe AJIEMEHTOB JIPYrMX COBPEMEHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH, MEPeOBbIX (POPM U METOJOB OOYy4EHHS, TAaKUX KaK IMPOOJIEMHBIA METOJI, pa3BHBalollee 0OyueHUE, KOMIbIOTEPHBIE
TEXHOJIOTUH, TECTOBBIA KOHTPOJIb 3HAHUM U JIp. B 3aBUCUMOCTHU OT CKJIOHHOCTEH, MOTPEeOHOCTEH, BO3MOXKHOCTEN U CIIOCOOHOCTEN KaXA0T0 KOHKPETHOTO
KJacca .
N3ydenue xumMun Ha 6a30BOM ypOBHE CpEAHET0 (IIOJIHOTO) 00IIero 00pa30BaHUs HAIIPABJICHO HA JOCTUKEHHUE CIEAYIOIINX Uelel:

* OCBOEHHe 3HAHHUH 0 XUMUYECKOM COCTABIIAIOINIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, BAKHEUIITNX XUMHUUYECKUX MMOHATUAX, 3aKOHAX U TEOPHUSX;

* OBJIaJleHHe YMEHUSIMU TPUMEHSTH MOJy4YEeHHBbIC 3HAHUA JUIsl OOBSCHEHUS Pa3HOOOpPa3HBIX XUMUYECKUX SIBJICHUH M CBOICTB BEIIECTB, OLIEHKHU POJIU
XMMHH B PA3BUTHUH COBPEMEHHBIX TEXHOJIOTUI U MOJYYEHUH HOBBIX MaTepUalOB;

* Ppa3BUTHe TO3HABATEJIHBIX MHTEPECOB U HHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEW B MPOIIECCE CaMOCTOSITENILHOTO MPUOOpPETEHUS] XMMUYECKUX 3HAHHUM C
WCIOJIb30BAHMUEM PA3MYHBIX HICTOYHUKOB HH(OPMAIIUHU, B TOM YHUCIIE KOMITbIOTEPHBIX;

* BOCINHMTaHHe YOSKICHHOCTH B TMO3UTHUBHON POJM XUMHUU B JKU3HH COBPEMEHHOTO OOIIECTBA, HEOOXOAUMOCTH XUMHUUYECKH TPAMOTHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U OKPYKaIOLLEN CPELE;

* NpUMeHEHHe TOJIYYeHHBbIX 3HAHWUI W YMeHHWH a1 Oe30MacHOrO HCIOJIb30BAHMS BEIIECTB U MAaTepHUaoB B OBITY, CEIbCKOM XO3SHCTBE U Ha
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3aJad B IOBCEIHEBHOM >KU3HHU, NPEAYNPEKICHUS SIBICHUN, HAHOCSAIIMX BpPEd 370pPOBBIO 4YEJIOBEKa M
OKpYy’Karollen cpene



2. IlnanupyemMble pe3yJbTAaThl OCBOCHUS MPeAMeTa
B pe3yibTaTe H3yueHNsi BINYCKHUK JI0JIKEH:
1. TpeOoBaHusi K YCBOCHHIO TEOPETUYECKOI0 Y4eOHOT0 MaTepuaJa.
3HATH/MIOHUMATBL: OCHOBHBIC TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOCHHS BEILIECTB, T'OMOJIOTHIO, CTPYKTYPHYIO H30MEPHIO, BaKHEUIINE
(GyHKIMOHATBHBIE TPYIITBI OPraHUYECKUX BEIECTB, BU/BI CBA3EH (OMHAPHYIO, IBOMHYIO, apOMAaTHYECKYI0, BOJIOPOJHYIO), X AIEKTPOHHYIO TPAKTOBKY
U BIIMSIHUEC Ha CBOMCTBA BEIICCTB.
3HaTb OCHOBHBIC ITIOHATHUA XUMHUHU BI)ICOKOMO.HGKy.HSIpHI)IX COCIII/IHCHPIfII MOHOMep, HOJII/IMep, CTp}IKTypHOG 3BC€HO, CTCIICHb HOJII/IMepI/BaIII/II/I HHHGﬁHaﬂ,
pa3BETBIEHHAS U IPOCTPAHCTBEHHBIE CTPYKTYPBI, BIMSHUE CTPOCHUS HAa CBOKCTBA ITOJIMMEPOB.
YMeTb: pa3"b$ICH$ITI) Ha HpI/IMean HpI/I‘II/IHI)I MHOF006paSI/I${ OpFaHI/I‘IGCKI/IX BCUICCTB, MaTepI/Ia.HI)HOG CINHCTBO OpFaHI/I‘IeCKI/IX nu HeopFaHI/ILIGCKI/IX
BEIIIECTB, TPUYUHHO-CJICJICTBEHHYIO 3aBUCUMOCTh MEX/1y COCTAaBOM, CTPOCHHEM U CBOMCTBAMHU BEIIECTB, Pa3BUTHE MO3HAHUS OT SIBJICHHS KO BCE OoJiee
TTyOOKOM CYITHOCTH.

2.TpeGoBaHusi K ycBoeHHI0 (GaKTOB.

3HaTh CTpOEHHE, CBOMCTBA, MPAKTHUECKOE 3HAYCHUE MPEIENbHBIX, HETPEAETbHBIX U ApOMAaTUYECKUX YIIIEBOJAOPOJIOB, OTHOATOMHBIX U MHOTOAQTOMHBIX
CIUPTOB, aJIbJETUIOB, KAPOOHOBBIX KHUCIOT, CIOKHBIX 3(PHUPOB, KUPOB, TIIIOKO3bI U CaxXapo3bl, KpaxMaja M IEJUII0JIO3bl, BATAMUHOB aMHHOKHUCIIOT,
0enkoB. 3HaTh OCOOCHHOCTH CTPOEHUs, CBOWCTBA, MPUMEHEHHS] BaXKHEWIINX MpEICTaBUTENIeH IUIacTMacC, KaydyKOB, IPOMBILIUICHHYIO MepepadoTKy
He(TH, IPUPOTHOTO rasa.

YMeTb 10Ib30BaThCSl CTPOCHHEM, AaHAJU30M M CHUHTE30M, CHCTeMaTu3aluued MU 0000IIeHHeM Ha ydyeOHOM MarTepuane OpraHu4ecKol XUMUM;
BBICKa3bIBATh CY)KJEHHS O CBOMCTBAX BEILECTBA HA OCHOBE MX CTPOEHUS M O CTPOCHHUH BEILIECTBA 10 X CBOMCTBAM.

3. TpeboBaHMsl K YCBOEHUI0 XMMHUYECKOT0 A3bIKA.

3HaTh U YMETh Pa3bACHATH CMBICI CTPYKTYPHBIX M JJIEKTPOHHBIX (POPMYJI OpPraHMYECKUX BeEIIeCTB M 0003HAYaTh paclpelesieHue 3JIEKTPOHHON
IUIOTHOCTH B MOJIEKYJIaX, Ha3blBaTh BEIIECTBA [0 COBPEMEHHONH HOMEHKJIATYpe, COCTaBJSATh ypaBHEHUS peakUWd, XapaKTepH3YIOIIMX CBOWCTBA
OpPraHMYECKUX BEIECTB, UX TeHETUYECKYIO CBSI3b.

4. TpeOoBaHMsl K BbINOJHEHUI0) XUMHYECKOT0 IKCIIEPUMEHTA.

3HaTh npaBuia pabOThl C M3YYECHHBIMU OPraHMYECKHMMH BEIIECTBAMH M OOOpYIOBaHHEM, TOKCUYHOCTh M MOXKAapPHYIO OIMAaCHOCTh OPraHMYeCKHUX
COEIMHEHU.

YMeTh NpakTUUECKH ONPENEATh HAIM4YME YIIIEpoJa, BOAOPOJA M XJIOpa B OpPraHMYECKUX BEILIECTBA; OMNPENEIATh MO XapaKTEPHBIM pEaAKLMSIM
HeMnpeeNbHbIe COSAMHEHNUS, OJHOATOMHbIE U MHOTOAQTOMHBIE CIIUPTHI, PEHOIBI, albIETHAbl, KApOOHOBBIE KHCIOTHI, YIIIEBOIbl, aMUHbBI, aMUHOKHCI OTHI
1 OeNKH.

S. TpeGoBaHusi K NPMMEHEHHUIO HABBIKOB HA NMPAKTHKE.

YMeThb UCHOIB30BaTh NPUOOPETEHHBIE 3HAHNUS U YMEHHUS B IPAKTUYECKOM NeSTETbHOCTH U MIOBCEHEBHOM XKU3HU:

- U1 OOBSICHEHUS! XUMHUECKUX SIBJICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY M Ha IPOU3BO/JICTBE;

- OIIpEACIICHNs BO3MOKHOCTH IPOTEKAHU XUMUYECKUX IIPEBPAILCHUI B PA3IMYHBIX YCIOBUAX U OLIEHKU UX ITOCIIECICTBUIA;
- KOJIOTMYECKHU TPaMOTHOTO TIOBEICHUS B OKPYXKAIOLIEH CPELE;



- OLICHKH BJIMSHUS XMMHUYECKOTO 3arpsA3HEHMS OKPYKAIOLIEH Cpelibl HA OpraHUu3M YeJIOBEKa U APYTrUe )KUBbIE OPraHU3MBbl,
- 0e301macHOro 00paIIeHUs: C TOPIOYUMHU M TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM 000PYI0BAaHHEM;
- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHIIEHTPALMH B OBITY M Ha IPOU3BO/JICTBE;
- KPUTHYECKOW OLIEHKU JOCTOBEPHOCTH XUMHUUECKOW MH(POPMAIINH, TOCTYMAIOMICH U3 Pa3HbIX HCTOYHUKOB.
YMeTh MPOBOAUTH CAMOCTOSTENILHBIA MOUCK XHMUYECKOH MH(POPMALIMU C MCIIOIB30BAaHUEM DPA3JIMYHBIX MCTOUYHUKOB (HAYYHO-TIOMYIISIPHBIX H3JIaHHMH,
KOMITLIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA); UCTIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH TSI 00paObOTKH U TIepejaud XUMHIECKON NHPOPM aIiu
U €€ MPEJCTABIICHUS B PA3INYHBIX opMax.
Conep:xkanme

10 kaacc
Tema 1. [Ipeamer oprannyveckoit xumuu. Teopusi CTpOEHUsSI OPraHUYECKUX coequHeHu i (74.)
[Ipeamer opranmdeckoit xumuu. CpaBHEHHE OPraHUYECKUX COCAMHEHUW C HeopraHudeckumu. [IpuposiHbIe, HMCKYCCTBEHHBIE W CHHTETHUECKHE
OPraHU4eCKHUE COECIMHEHUS.
BanentHocth. XUMHUECKOE CTpOEHHE KaK TOPSIOK COSAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJeHTHOCTH. OCHOBHBIE TOJIOKEHHUS TEOPHH
CTPOCHHSI OpPraHMYeCKuX coeauHeHui. [loHsATHE O TOMOJOTMM W TOMOJIOTaxX, M30MEPUH W H30Mepax. XUMHUecKHe (GOpMyJIbl W MOJEIH MOJIEKYT B
OPraHN4eCKO XUMHH.

Tema 2. YriieBoaopoabl 1 X NPUPOAHbIE HCTOYHUKH (224.)

[Ipenenbupie yriaeBoAOpoAbl. AJIKaHBI. AJIKaHBI: TOMOJIOTHYECKHHA PsJl, U30MEpUsS U HOMEHKIATypa aJIKaHOB. XHWMHUYECKHE CBOWCTBA aJIKaHOB (Ha
IpUMepe MeTaHa U 3TaHa): TOpeHHe, 3aMeleHIe, pa3iokKeHHe U JeruapupoBanue. [IpuMeHeHre alkaHoB Ha OCHOBE CBOMCTB.

HemnpenenbHabie yrieBo1opoasl. AJTKEHBI. DTHIICH, €T0 TIOJIyYeHHE (IerHAPUPOBAHNEM dTaHa U JeTHApaTaIiielt 3TaHoa). XMMHUYECKHUEe CBOMCTBA 3TUJICHA
(oOeciBeurBaHre OPOMHOM BOJIBI M pacTBOpA MEpMaHraHara Kajius), Tuaparauus, noauMepusanus. [lonustumien, ero cBoiictBa u npuMmenenue. [Ipumenenue
JTUJIEHA HA OCHOBE CBOWCTB.

Ankaauensl u kayuyku. [loHstre o0 ankaaueHax Kak yrieBoJ0pOAax ¢ ABYMS JIBOMHBIMU CBSI3SIMU. XHUMHUYECKUE CBOWCTBA OyraaueHna-1,3 u u3omnpeHa:
oOecBeunBaHue OPOMHOI BOJIbI M OJMMEpPU3alMA B Kaydyku. Pe3una.

ANKUHBL. AIETUIIEH, €ro MOJydeHHe MUPOJIM30M METaHa M KapOHIHBIM crocoOOM. XUMHYECKHE CBOICTBa alleTHIIEHA: TOpeHHe, oOeclBEUYHBaHUE
OpOMHOI BOJIbI, MPHUCOEAUHEHHE XJIOPOBOJOpoJa W ruapatanus. [IpuMeHeHue aneTwieHa Ha OCHOBE CBOWCTB. Peakius moimmmepusalvyd BUHWIXJIOPHUIA.
[ToNMMBUHUIXIIOPU U €r0 IPUMEHEHHE.

ApoMartudeckue yrieBoJoposl, win apeHsl. benzon. [lomyuenne OeH3ona M3 MUKIOreKCaHa U aleTUiIeHa. XUMUYEeCKHe CBOWMCTBAa OeH30J1a: TOPEHueE,
rajioreHupoBanue, HuTpoBanue. [IpuMmeHneHne 6eH3071a HA OCHOBE CBOMCTB.

[Tpupoanslii ra3 kak TormuBo. [IpenMyiiecTBo mpupoHOTO ra3a nepes ApyrumMu BuaaMu Tornua. CocTaB MPUPOJAHOTO Tasa.

Hedts. Coctas u nepepadbotka nedptu. Hedrenponykrsl. beH3un u nonsitue 06 OKTaHOBOM YHCIIE.

KameHnHs1it yrons u ero nepepadotka. KokcoxuMudeckoe Mpou3BOJICTBO U €ro MPOAYKIIHUS.

JlabopaTopHas padora. Ne 1. MccnenoBanue cBOMCTB Kaydyka.

Tema 3. Kuciiopoa- u a3orcoaep:xanye OpraHnyecKue coeAuHeHU s
Kucaopoacoaep:kamme opranndeckue coeqnueHus (214acos)



Onnoaromubie cnupthl. llomyueHue »TaHona OpOXKEHHEM TJIOKO3bl M THApaTalued ATuieHa. [ MApOKCHUiIbHAs Tpynma Kak (yHKIMOHAJIbHAS.
[IpencraBienne o BOAOPOAHON CBsI3U. XMMHUYECKHE CBOMCTBA 3TaHOJA: TOPEHHE, B3aMMOJACHCTBUE C HaTpHeM, 00pa30BaHUE MPOCTHIX U CIOXHBIX 3(PUPOB,
OKHCJIEHHE B anbjerul. llpuMeHnenue 3TaHoia Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEICTBUS U NPEIYIPEKICHUE.

MHoroatomMHble cnupThl. [JIMIEpUH Kak MpeAcTaBUTEIb MHOTOATOMHBIX CHUpPTOB. KauecTBeHHas peaklys Ha MHOrOaroMHble cnupThl. IIpuMenenue
[JIALIEpUHA.

®enou. B3auMHoe BnusiHMEe aTOMOB B MOJIEKYse ()eHOJIa: B3aUMOJCHCTBUE C THAPOKCUIOM HATpUs U a30THOM kucnoToi. [lonmmkonaencanus ¢eHona c
dbopmansaerunoM B henosipopmansaeruaayto cmoiry. [Ipumenerre GpeHoa Ha OCHOBE CBOMCTB.

Anbrerunpl U KeTtoHbl. IloslyueHue anpIernjioB OKHMCIEHHUEM COOTBETCTBYIOLIMX CHUPTOB. XUMHUYECKHE CBOMCTBA aJIbJIETHJIOB: OKHCIEHUE B
COOTBETCTBYIOIYIO KHCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUI cniupT. [Ipumenenne ¢popmanbaeruia 1 aleTanbIeruia Ha ocHoBe cBoicTB. [lonsaTHe o
KETOHaX.

Kap6onoBeie kucnotel. [loaydyeHne kapOOHOBBIX KHCIOT OKHMCIEHHEM allbJIerMJI0OB. XMMHYECKHE CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIME CBOWCTBA C
HEOPraHMYECKUMHU KHCIIOTaMU U peakiius stepudukanuu. [IpumMeHenrne ykcyCHOM KMCIOTHI HA OCHOBE CBOMCTB.

Crnosxuble 3gupsbl 1 xupbl. [lonydenne cnoxsbix 3¢upoB peakueil arepudukanuu. Croxxubie 3(upsl B IpUpoie, X 3HaueHue. [I[pumeHeHne cioKHbIX
3(UpPOB HA OCHOBE CBOMCTB.

XKupsl kak cioxkHble 3pupbl. XUMUYECKHE CBOWCTBA MKHUPOB: THAPOIN3 (OMBUICHHE) U THAPUPOBAHUE KHUIKHUX KUPOB. [I[puMeHeHue KUpOB Ha OCHOBE
CBOMCTB.

VYrneBoapl. YrieBojbl, UX KiaccupuKalys: MOHOcaxapuabl (TJI0K03a), Tucaxapubl (caxaposa) U Mmojucaxapuibl (Kpaxmall U 1eJUII0JI03a). 3HaUYeHHe
YTJIEBOJIOB B KMBOW MIPUPOJIE U B )KM3HU YEJIOBEKA.

['moko3a — BemecTBO ¢ JBOMCTBEHHOW (YHKIHMEH — allbACTHUIAOCIHUPT. XHUMHUUYECKHE CBOMCTBA TJIFOKO3bI: OKHCJICHHE B TJIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COPOUT, OpoKeHUE (MOJIOYHOKHCIIOE U CIUPTOBOE). [IprMeHeHue rTI0KO3bI HA OCHOBE CBOMCTB.

JHucaxapuipl U nonucaxapuabl. [loHaTHE 0 peakusaX MOJIUKOHICHCAMN U THAPOJIM3a Ha IPUMEpPEe B3aUMOTIPEBPAIICHUN: TIII0KO3a «>T0JIHCcaxapul.
JlaGoparopHasi padora Ne2. CBolicTBa CIIUPTOB.

JlaGoparopHasi padora Ne3. CBoiicTBa YKCYCHOM KUCIIOTBI.
JladopaTopHas pa6ora Ne 4. OOHapyKeHHE KpaxMalia B MPOIYKTax MUTAHUSI.

A3o0Tcoaep:xamme COeJUHEHUS U UX HAXO0K/IeHHue B kuBoi npupoae (104.)

Amunsbl. [Tonstue 06 amuHax. [lonydeHre apoMaTuyeckoro aMMHa — aHWJIMHA — U3 HUTPOOEH30/1a. AHUIIMH KaK OpraHUYecKoe OCHOBaHHE. B3anmHoe
BIIUSIHUE aTOMOB B MOJIEKYJI€ aHUJIMHA: OclablieHue OCHOBHBIX CBOMCTB M B3auMo ielicTBUE ¢ OpOMHO# BoI0M. [IpriMeHeHre aHuIMHA HAa OCHOBE CBOMCTB.

Amunokucnotel. benku. I[lonyuyeHne aMHUHOKHUCIOT U3 KapOOHOBBIX KHUCIOT M THAPOJIU30M OENKOB. XHUMHUYECKHE CBONCTBA aMHMHOKHUCIOT Kak

aM(bOTCprIX OPraHu4CCKux COCIMHEHUM: B3aHUMOJICHICTBHUE CO mejao4aMu, KUCJIoTaMu U Jpyr ¢ Ipyrom (peaKI_II/IH HOJ'II/IKOHI[GHCEII_[I/II/I). IlentuaHas cBsI3b U
IIOJIMIICTITUABI. HpI/IMeHeHI/Ie aMHUHOKMCJIIOT Ha OCHOBE CBOMCTB.

I'enernyeckas CBsA3b MEXAY KIacCaMU OPraHUYECKUX COECIUHEHHM.
IIpakTuueckasapadoraNel «neHTuduKkaus OpraHMueCKUX COSIUHEHUI.

Tema 4.0prannyeckas Xumusi 1 001ecTBo (8 yacos)

buotexHonorus. HepI/IOI[BI pa3BUTHAL. TpI/I HaIlpaBJICHUA OMOTEXHOJIOTUU: TeHHAS HWHXKXCHCPUS, KIICTOYHAA UHIKCHCPU, OnoJIoruyeckas HWHXXCHCPUH. I'MO
" TPAaHCTCHHAA MMPOAYKIUS, KIOHUPOBAHUC.



Knaccugukanus mnomumepoB. MckycctBenHbie mosiumepsl. [loiydeHHe HCKYCCTBEHHBIX IIOJIMMEPOB, KaK MPOJYKTOB XUMHUYECKOH Moaupukanuu
IIPUPOIHOTO HOJIMMEPHOTO ChIpbsl. ICKyCCTBEHHBIE BOJIOKHA (ALE€TaTHBIH MIENK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

Cunretnueckue nonumepsl. [losydeHue CHUHTETHUYECKUX IOJIMMEPOB PEAKIMAMHU MOJMMEpPU3ALMUA U MOJMKOHJeHcauuu. CTpyKTypa IOJIMMEPOB:
JIMHEWHAs, pa3BeTBIEHHAsA U IPOCTPAHCTBEHHAdA. [IpencTaBuTenn CHHTETUYECKUX IJIACTMACC: TOJUATWIEH HU3KOIO U BBICOKOTO JABJICHUS, IOJUIIPONMIECH U
NOJIMBUHUIXI0pUA. CUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIllpOH.

Jdemoncrpaunu. Kosuiekuus rmiactMace v U3Aenui u3 HUX. KoJIeKInu HCKYCCTBEHHBIX BOJIOKOH M M3JIEUKA U3 HUX. Pacrno3HaBaHue BOJIOKOH M WU3JCIIHI U3
HUX. Pacrio3HaBaHue BOJIOKOH IO OTHOIIIEHHIO K HArPEBAHUIO U XMMUYECKUM PEAKTHBaM.
IIpakTnueckas padora Ne2. Pacnio3HaBaHue [J1aCTMacC U BOJIOKOH.



KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE,

xumus 10 kaacc(68 yacos, 2 4. B He/1eJ110)

Ne Hara Tema ypoka OcHoBHbIE BHAbI Y4€0OHOI 1eITeJJbHOCTH
n/
wiaH | GakT
n
Tema 1. [Ipeamer oprannyeckoit xumuu. Teopust cTpoeHHs OpraHuYecKUX coeAuHeHHi (7 YacoB)
1 |01.09 [IpaBuna Th B kaOuHeTe XUMUH. JAl0T KJIacCU(UKALMIO OPraHWYECKUX BELIECTB: MPUPOJHbBIE, UCKYCCTBEHHbIE U
[Ipenmer opraHUYecKOi XUMHUH. CHHTETHUYECKHE, XapaKTepH3yIOT OCOOCHHOCTH OPraHWMYeCKHX COCIUHEHHH,
NPUBOJAT IPUMEPHI OPTaHUIECKUX COCTUTHEHUH.
2 |02.09 Teopus cTpoeHHsI OpraHN4YeCcKUX OOBSACHSIOT TOHATHSA: BaJEHTHOCTb, XUMHUYECKOE CTPOEHUE, YIIIEPOJIHBIN CKEJeT,
coenuHeHuil. CTpoeHue aTomMa CTpOEHHE aToMa yriepoja
yriepoja.
3 [08.09 KonTtponbHas padota Nel.OcHOBHBIE | XapaKTepU3YIOT OCHOBHBIE MOJIOKEHUS TEOPUN XUMUUYECKOTO CTPOCHUS, TIPUBOIAT
MOJIOKEHUS TEOPUU CTPOCHHUS IPUMEPBHIL.
OPraHNYeCKUX COCTUHECHUH.
4 109.09 N3omepsrl. Buasr nzomepun. JAIOT OTPEICIICHUs: CTPYKTYPHOW M MPOCTPAHCTBEHHOW HM30MEPHH, COCTABIISIOT
(bopMyITBl U30MEPOB, ONIPEIEINISIOT BUABI H30MEPHUH, TAIOT HA3BaHUS U30MEPAM.
5 [15.09 Knaccudukanus opranndeckux JAIOT  OMPENCIICHHUS: TOMOJIOTHYECKHH psAJ M TOMOJIOTHUYECKas Pa3HOCTh,
COEIMHEHUIA. TOMOJIOTH, MPUBOJAST MPUMEPHI OCHOBHBIX KJIACCOB OPraHMYECKUX COCTUHEHHH U
UX TOMOJIOTOB
6 16.09 Pemtenue 3agay Ha HaxOXKIeHUE pelaroT 3a1auu U3 cOOpHUKA 33724 U yIPaKHEHUN
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECKOro BEIIECTBA.
7 | 22.09 N3roTtoBnenune Mmojeneit MOJIEKy OOBbSICHATD SIBJICHHE U30MEPUU U B3aUMHOE BIIMSHUE aTOMOB B MOJIEKYJIE
OpPraHUYeCKUX COeTMHEHUN
Tema 2. YrieBogopoas! 1 MX NPUPOJAHBbIE HCTOYHHUKH (21 Yac)
8 |23.09 [IpenenpHbIE YriIeBOAOPOIBI. Ha3bIBAlOT COCTAB aJIKAaHOB, FOMOJIOTMYECKUN PsiJi MPEAeNbHBIX YIIIEBOAOPOIOB.
AJIKaHBI. [TpuBOAAT IpUMEPHI H30MEPOB ATIKAHOB,
9 129.09 IIpakTHKyM 11O COCTABIICHHIO COCTaBJISIIOT (JOPMYJIBI H30MEPOB U TOMOJIOTOB, HAa3bIBAIOT UX 110 MEXJYHApOIHOM




(hopMyIT ©30MEPOB U TOMOJIOTOB
AJTKAHOB.

HoMmeHknarype MIOITAK

10 | 30.09 dusnuecKkrue 1 XMMUUYECKHE HAa3bIBAIOT XUMHYECKHE CBOMCTBA aJIKAHOB Ha MpPUMEpPE METaHa, 3TaHA: PEAKIIMHU
CBOICTBA aJIKaHOB. TOPEHHUS, 3aMEUICHMS, JEeTUIPUPOBAHUS, OCHOBHbIE CHOCOOBI TOJy4eHHUS,
BBITIOJTHSIOT nabopaToOpHBIi OKCTIEPUMEHT, COCTaBJISIOT ypaBHEHUS
COOTBETCTBYIOIIMX PEAKLUN
11 | 06.10 [uknoankaHel Ha3bIBAIOT COCTAB LUKJIOAIKAHOB, MPUBOAAT MPUMEPHI M30MEPOB IHKIIOATIKAHOB,
Ha3bIBAIOT XMMHYECKHE CBOWCTBA, COCTABISIOT YPABHEHHUS COOTBETCTBYIOIIHUX
peakuuii
12 |1 07.10 HenpenenbHbie YyrIeBoI0pOIHL. Ha3bIBAIOT COCTAB AJIKEHOB, TOMOJIOTHUECKHUH Psi/l, TOMOJIOTH, BU/IbI H30MEPUH
AJIKEHBI.
13 | 13.10 [IpakTUKyM MO COCTaBIECHUIO COCTaBJISIIOT (POPMYITBI H30MEPOB M TOMOJIOTOB, HAa3bIBAIOT HX.
(hopmya U30MEPOB U TOMOJIOTOB
QJIKEHOB.
14 | 14.10 XUMHYECKHE CBOMCTBA U CIIOCOOBI Ha3bIBaIOT XUMUYECKHE CBOMCTBA AJKEHOB:,COCTABIISIOT YpaBHEHUS
MOJTyYCHHUST AIIKSHOB. COOTBETCTBYIOIIUX PEAKIIHiA, COCTABISIOT YpaBHEHUE PEaKIIMU TOJMMEpH3aINy Ha
MpUMepe dTHIICHA
15 | 20.10 AJKaueHsl. Ha3bIBAIOT COCTaB AJKaIUEHOB (IMEHOBBIC YIIEBOJOPOIBI), TIOJUMEPHI, KaydyKH,
COCTaBIIIIOT ypaBHEHUS pEaKLUUU, XapaKTepU3YIOUIMX XUMHUYECKHE CBOMCTBA
aJIKa/IMEHOB
16 | 21.10 Kayuyxmu. rpynmnoBas paboTa C ONpEneiCHUSMU TOHITHH «pPE3WHA», «BYJIKAHU3ALMI;
CBOWCTBA M TMPUMEHEHHE KAayuyyKOB, pE3UHbI, 300HMHTA, BBITIOJTHSIOT
71a00PATOPHBIN SKCIIEPUMEHT
17 | 27.10 HccnenoBanue CBOMCTB KayayKa
18 | 28.10 AJIKUHBI: CTPOCHUE, U30MEPHSI, rpynmnoBas paboTa ¢ MOHATUAMH «ITHUPOJIU3Y», KATKWHBDY, TPaBUJIAMU COCTABJICHUS
HOMEHKJIaTypa, hu3nueckue HA3BaHMIL,ONPEICNAIOT MPUHAIICKHOCTh BEIIECTB K KIAcCy aJKWHOB IO
CBONCTBA, MMOJIyYCHUE CTPYKTYpHOH opmyie
19 |10.11 [IpakTHKyM 1O COCTaBICHUIO COCTaBIIAIOT (POPMYIIBI H30MEPOB ¥ TOMOJIOTOB, HA3bIBAIOT UX.
(hopMyI ©30MEPOB U TOMOJIOTOB
QJIIKHOB.
20 [11.11 XUMUYECKUE CBOMCTBA, IPUMEHEHHUE | TPYNIoOBas ~ HMHIUBUAyanbHas paboTa, 3HAIOT COCTaB AalKUHOB, MPOBOJST
QJIKMHOB. KaueCTBEHHbIE  PEAaKLUMUM Ha KpPaTHYO CBfA3b, COCTaBISIOT  ypaBHEHUS
COOTBETCTBYIOLIUX PEeaKLUi
21 | 17.11 ApoMaTn4ecKue yriieBoJOPOIbI. IpyIInoBas, HHAUBHyalIbHAs paboTa, Ha3bIBAlOT OCOOCHHOCTH CTPOEHUsl OEH30I1a
ApeHBI. U €ro roMoJIoroB; (opMyiy 0eH30J1a, CIOCOOBI MOTyYEeHHUS.
22 | 18.11 CoiicTBa O6eH301a. Ha3bIBAIOT XMMHUYECKHE CBOWCTBA, COCTABISAIOT YPABHEHMSI COOTBETCTBYIOLIUX




PEaKIHii, BBIMOIHAIOT JIAOOPATOPHBIN SKCIIEPUMEHT

23 | 2411 Pemrenue 3a1a4 Ha HaXOX/IEHUE rpynInoBas, UHIMBHAyalIbHAs padoTa, peraoT 3a1a4u
BBIX0/1a TIPOJTYKTOB PEAKLIUHU OT
TEOPETUYECKH BO3MOXKHOTO.

24 | 25.11 [Ipupoauslii ras. rpyImnoBas, WHAWBUAyalbHAas paboTa, HAa3BIBAIOT COCTAaB IPUPOJIHOTO Ta3a,
IPOAYKTHI TIEpepabOTKH.

25 | 01.12 Hed1p 1 ciocoOsr ee nmepepa®oTku. | rpymmoBas padoTa, Ha3bIBAIOT MPHUPOTHBIE UCTOUYHUKHU YIIIEBOJOPOAOB — HE(TH,
crocoOBbI ee nmepepaboTKH, COCTABIAIOT YpaBHEHHE KPEKUHTA.

26 | 02.12 [TonsiTHE 06 OKTAHOBOM YHCIIE. rpynmnoBas paboTa C MOHATHSAMM: JI€TOHALMOHHAS YCTOWYMBOCTb, OKTAaHOBOE

HedTs B MUpOBOI 5KOHOMUKE. YUCIIO.

27 | 08.12 KameHnHsbl1#t yross u ero rpynmnoBas pa0oTa,  Ha3bIBAIOT MPUPOJHBIE MCTOYHHUKH YIIIEBOJOPOJIOB —

nepepadboTKa. KaMEHHBIH YToJib, CIIOCOOBI €ro nepepadoTKu:

28 | 09.12 O06o01IeHre cBeICHH 00 TIPUBOJIAT MPUMEPHI  YTIICBOJOPOJIOB, COCTaBISIOT (OPMYJBI  H30MEPOB,

YIIIEBOIOPOIAX. Ha3bIBAIOT BEIIECTBA, COCTABISIOT YPAaBHEHHS PEaKIWH, OTPa)Karollue CBOHCTBA
YTJIEBOJIOPOJIOB
29 | 15.12 KonTpoabHnas padora Ne2 1o teme | MHIUMBUIyalbHas paboTa
«Teopus crpoenns A.M. byrneposa.
YraeBonopoab»
Tema 3. Kucsiopoa- u a3orcogep:xaiue opraHuveckue coeJMHEHUsI U UX MPUPOIAHbIe HCTOYHUKH (30 YacoB) ‘

30 |16.12 OnHOATOMHBIE CITUPTHI. COCTaBJSAIOT  (HOPMYJBI CHUPTOB, BBIACIAIOT (YHKIIMOHAIBHYIO TPYIIY, HAIOT
Ha3BaHusa crupram no HomeHknatype MIOITAK, BwmonHstor mpabopaTopHBIi
9KCIEPUMEHT

31 | 22.12 CBoiicTBa, MOTy4yeHUE, IPUMEHEHUE | COCTaBJISIIOT  YPaBHEHUs COOTBETCTBYIOLIUX PEAKLMMH, 3aIUCHIBAIOT YpaBHEHMS

OJIHOATOMHBIX CITUPTOB peaKiMii MOJy4EeHHUs 3TAaHOJIA, BHIIOJIHSIOT J1a00paTOPHBIN HKCIIEPUMEHT

32 | 23.12 MHOroaTtoMHbI€ CTUPTHI COCTaBJSAIOT  (HOPMYJIBI CHUPTOB, BBIACIAIOT (YHKIIMOHAIBHYIO TPYIIY, HAIOT
Ha3BaHus cnupraM 1o HoMmeHkinatype WIOIIAK, BemonssioT nabopaTtopHblit
9KCIIEPUMEHT

33 | 29.12 CBoiicTBa, MoTyuyeHUEe, IPUMEHEHUE | Ha3bIBalOT CBOWCTBA, IPOBOJAT  KAUECTBEHHBIE PEAKIHMHM HAa MHOIOATOMHBIE

MHOTOATOMHBIX CIIUPTOB CIMPTHI, BHIIOJIHSAIOT Ja00paTOPHBIH SKCIEPUMEHT

34 | 12.01 CaolicTBa CIMPTOB.

35 | 13.01 ®deno. OOBSICHAIOT ~ B3aUMHOE BJIMSHHE aTOMOB B MOJIEKyle (EeHOsa, 3aluChIBAIOT
yYpaBHEHHUs PeaKLUi 3JIEeKTPO(UIBHOTO 3aMelIeHUs

36 | 19.01 CemuHap no teme «CnupTsl 1 IpyImnoBas, UHAWBUIyalbHas paboTa. PaboTa B mapax

(heHoIIbI»




37 |20.01 Anberuipl 1 KETOHBI. XapaKTepU3yIOT OCOOCHHOCTH CTPOCHHS allbJETHIOB, COCTAaBIIIOT CTPYKTYpHBIE
(opMyIIbI ©30MEPOB, HA3bIBAIOT AJIbICTHIbI
38 | 26.01 XUMHUYECKHE CBOMCTBA AJILIAETUIOB 3alUCHIBAIOT  PEAKIMU OKUCIEHHUS, KAUYEeCTBEHHBIC PEAKIMH Ha ajbJCTH]BbI,
U KETOHOB. OCYILECTBIISIOT IIETIOYKH MTPEBPAILECHH, BBIOJIHAIOT TAO0PATOPHBIN KCIIEPUMEHT
39 | 27.01 ®denonopManbaeTHAHAS CMOJIA U €€ | COCTABJISIIOT YPaBHEHHE IMOJIMKOHICHCALIMH, ONMCHIBAIOT MPUMEHEHUE U CBOMCTBA
MIPUMEHEHUE. deHonhopMaTbACTUIHON CMOJIBI
40 | 02.02 Kap6oHOBbIE KHCIOTBHI: 3aMMCBHIBAIOT (P OPMYJIIBI, HA3bIBAIOT BEIIECTBA
Kiaccuukaiys, HOMEHKIATypa,
nu3omMepusi.
41 | 03.02 KapOoHoBbIE KHCIIOTHI: CBOMCTBA, NEPEYUCIIAIOT  CBOMCTBA KapOOHOBBIX KHUCJIOT, BBIMOJHAIOT J1IAO0OpaTOPHBII
MOJTydeHHEe IKCTIEPUMEHT
42 |09.02 CBoiiCTBa YKCYCHOM KHCJIOTHI.
43 | 10.02 Cemunap «KapOOHOBBIE KHCIIOTED) XapaKTePU3YIOT OCOOCHHOCTH CTPOCHHS KapOOHOBBIX KHCJIOT, COCTABJISFOT
CTPYKTypHBIE (OpPMYITBI HM30MEpOB, MJAalOT WM Ha3BaHUs, XapaKTePU3YIOT
XHUMHYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT
44 |16.02 CrnoxHbie DUpHI. OOBSCHSIOT CIMOCOOBI TMOJYYEHHUSI CIOKHBIX A(UPOB peakiuend ITepuduKainm,
XHUMHUYECKHE CBOMCTBA CIIOKHBIX A(DHUPOB.
45 | 17.02 Kupot OOBSICHSIOT ~ CTMOCOOBI TIOJIYYCHHSI CIIOKHBIX JI(PUPOB, XUMUYECKHE CBOWCTBA
CIIO)KHBIX 3(HPOB, MoroIIee ACHCTBHE MBUIA, BBITIOIHIIOT JIAOOPATOPHBIN
IKCIICPUMEHT
46 | 24.02 [Tonsatue 06 yrieBoax. KJIACCU(DUIMPYIOT YTIIEBOIbI, HCTIOB3YS 3HAHMS U3 OMOJIOTHH
47 |02.03 ['moko3a, cTpoeHre U CBOKCTBA. 3aMMCBHIBAIOT YPABHEHUS PEAKIUH, OTPAXKAIOIINE XUMHUECKIUE CBOWCTBA TIIFOKO3BI,
BBITOJIHSIOT JIAOOPATOPHBINA IKCIIEPUMEHT
48 | 03.03 Jucaxapunel. [lomucaxapuasn XapaKTepU3ylT OHOJIOTMYECKOE 3HAYEHUE YIIIEBOJOB; OCOOEHHOCTU CTPOCHHS
Kpaxmajia ¥ IeJUTFOJIO3bl, UX XHMHUYECKHE CBOWMCTBA, BBITIOJIHSIOT J1aOOPAaTOPHBII
IKCIICPUMEHT
49 | 09.03 OO6HapyxeHue Kpaxmaia B
MPOJYKTaX MUTAHUSI.
50 | 10.03 O06o00611eHNe U cUcTeMaTH3alus paboTa co COOpPHUKOM 3ajjay M YIMPAKHEHUH 0 XUMUU
3HAaHUM, YMEHHM, HABBIKOB 110 TEME
«Kucnoponocoaep:xamue
OpraHuYecKue COCAUHEHHSD)
51 | 16.03 KonTpoabHnas padora no teme UHIMBUyallbHas paboTa

«Kucnoponocoaepxamme




OpraHu4eCKUC COCAUHCHU

52 | 17.03 AMMHBI, UX KIaccuuKaIus. UHAWBUyallbHAs  paboTa  cocTtaBieHHe  (OpMyd  aMHUHOB,  BbIJICJIICHUE
(YHKIIMOHATIBHOM TrpyMIibl, HCcnoJab30BaHue HoMeHkaTypsl MIOITAK
53 | 23.03 CBoiicTBa aMUHOB, TIOJTyYEHHE, COCTaBJICHWE YPABHEHUH pEaKIHii, OTPaXArOIUX XUMUYECKUE CBONCTBA aMHHOB,
MpUMEHEHHE. NOJTy4eHUE aHUJIMHA
54 | 24.03 AMUHOKHUCIIOTBI, CTPOSHUE MOJICKYJI, | TPYyIIOBas paboTa, COCTABICHHUE CTPYKTYPHBIX (POPMYII aMUHOKHUCIIOT, H30MEPOB
HOMEHKJIATypa.
55 | 06.04 XUMHUYECKUE CBONCTBA O0OBSICHEHHE TIONyYeHHs] aMHHOKHCIIOT, OOpa30BaHUS TENTHUIHON CBSI3U U
AMHHOKHUCIIOT. HOJIMIIENITHAOB. [IprMeHeHe aMIHOKHCIIOT Ha OCHOBE CBOMCTB
56 | 07.04 benku, ux crpoenue u QyHKIUU. napHas paboTa, XapaKTepUCTHKa CTPYKTypbl (NIEPBUYHYIO, BTOPUYHYIO,
TPETUYHYIO) U OMOJIOTrMYEeCKUX (PYHKIMH OEJIKOB
57 | 13.04 XUMHYECKHE CBOMCTBA OCIIKOB. COCTaBJICHHWE YPAaBHEHHH PEAKIUi, OTPaKAIOIMIUX XUMHUYECKHE CBOWCTBA OENKOB,
Ka4eCTBEHHBIC PEAKIIMU Ha OCJIKH, BBITIOIHSIOT JJA00OPATOPHBIN SKCTIEPAMEHT
58 | 20.04 ['enetnueckas CBs3b MEXIY napHasi paboTa, COCTaBJ€HHE YpaBHEHMH peakiuii, OTpa)kalollue CBOMICTBa
KJIacCaM¥ OpPraHUYeCKUX OpPraHUYeCKUX COCTMHEHHUI M CIIOCOOBI ITepexo/1a MeX/1y KilacCaMy BEIIEeCTB
COEIUHEHU.
59 | 21.04 [IpakTUKyM MO COCTaBICHUIO napHasi pa0oTa, COCTaBJCHUE YpaBHEHUW pEaKIUW, OTpPa)Karollue CBOWCTBA
YPaBHEHMH peakluil K [enoyKaM OpPraHNYECKUX COETMHEHUH U CIIOCOOBI epexo/ja MeX /1y KllacCaMi BEILEeCTB
MPEBpAIICHUH.
60 | 28.04 IIpakTnyeckas padora rpymmnoBas pabora
«MneHtudukanys opraHMyecKux pabota ¢  y1a0OpaTopHBIM  O0OpYAOBaHUEM, IPOBEIEHHE  OIBITOB IO
coequuenuin» [Ipasuna Th. UICHTU(UKAITIN OPTaHUYCCKUX COCTNHCHUMA
61 | 04.05 O060011eHre ¥ TOBTOPEHUE TEMBI rpynmnoBas
«A3oTOCO/EpKAIME OpraHUYeCKHe | MHAMBUIyallbHas paboTa
BELIECTBA»
62 | 05.05 KontpoabsHas pabora 1o teme UHAMBHUAyallbHas paboTa
«A30TOCOIEpIKAIINE OPTraHUYECKUEe
BEIIECTBA»
Tema 5. «Oprannyeckasi Xumus 1 001ecTBo» (7 4acoB)
63 | 11.05 buorexnonorus. rpymnmnoBast paboTa C ONpeIesieHUsIMH  MOHATUN «OMOTEXHOJIOTUS», «TE€HHas
UH)XEHEPUs», «KJIETOYHAs HH)XEHEPHUs», BBICTYIIJICHHSI C COOOIICHUSIMHU
64 | 12.05 KonTtponsHas pabora Ne3




65 | 18.05 CuHHTeTHYECKHE MOJIUMEPBI. rpymnmnoBas paboTa, COCTaBJIEHHUE YPaBHEHUN PEAKLUUH MOIy4YeHUS CHHTETUYECKUX
HOJIIMEPOB

66 | 19.05 IIpakTnuyeckas padora paboTa B rpynmnax ¢ JabopaTOpHBIM O0OPYAOBAHHEM, BBITIOJIHEHUE XUMHUYECKOTO
«Pacno3HaBanue miacTMacc u HKCIIEPHUMEHTA 110 PACIIO3HABAHUIO TNIACTMACC
BOJIOKOH» [IpaBuiia Th.

67 | 25.05 O0600mu1IeHNEe U IOBTOPEHHUE 110 KYpCy | TpYyNIoBast
OpraHUYeCKOM XUMUH. WHIMBUIyallbHAs paboTa

68 | 26.05

COTI'JTACOBAHO

3amectuTens qupekropa no Y BP

«

»

/J1. JI. bapbikuna /

2021 r




Conep:xkanue
11 kaace

Crpoenue atoma. [lepuoanueckuii 3axkon /.. MenneseeBa (8 uacon).

Atom. M3oTOmbl. ATOMHBIE OpOUTamu. DIIEKTPOHHAsT KIacCU(pUKAIUS 2JIEMEHTOB (S-, P- 3yieMeHTbl). OCOOCHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0UYEK
aTOMOB TIEPEXOHBIX 3JIeMEHTOB. [leproamuecknii 3aKOH W TEpUOIUYECKas CHCTeMa XUMHUYeckuX dneMmeHToB J[.M.MennueneeBa, UX MHPOBO33PEHUECKOE U
Hay4yHOE 3HAYCHUE.

Ctpoenue BemecrBa (18 yacon).

KoBanenTtHast cBsi3b, €€ pa3sHOBMJIHOCTH M MeXaHU3Mbl oOpa3zoBaHUs. CTeneHb OKUCIEHMS U BAICHTHOCTb XMMMUYECKUX 3JieMeHTOB. VloHHas CBs3b.
Karnons! u annonsl. Metannmnueckas cBsizb. Booopoouas césa3e. Enunas npuposia XuMHuecKux cBsizeil. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTAB BEIIECTBA.
BemectBa MOJIEKYISIPHOTO W HEMOJEKYIApHOTO cTpoeHus. Kpucrammmueckue pemietku. Uucteie BemiecTBa U cMecH. CrocoObl pa3fielieHusl cMecel u ux
ucnoJib3oBanue. [lommepsl: muacTMaccsl, KaydykH, BOJOKHA.

IIpakTuyeckas padora Nel Ilosryuenue, coOMpaHue U pacro3HaABaHHUeE Ia30B».

Xumudeckue peakunu (20 yacon).

Knaccudukanus XuMUIeCKUX peakifii B HEOPraHWYECKONW M OPraHWYeCKONW XUMUHM TI0 Pa3aIudHbIM npu3HakaM. OCOOCHHOCTH PEaKIuid B OpraHr4de CKOU
xuMuu. Peaknum MOHHOTO oOMEHa B BOJHBIX pacTBopax. ['MApoiHM3 HEOPraHWYeCKUX M OpraHudeckux coeauHeHuil. Cpela BOJHBIX pacTBOPOB: KHCHaf,
HeUTpanbHasi, menounas. Booopoonuiii noxazamens (pH) pacmeopa. Temnooit a3 dext xumuueckon peakiuu. OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
Onexmponusz pacmeopoé u pacniasog. llpakTudyeckoe npuMeHeHHE 3JeKTpoiu3a. CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PaKTOPOB.
Karanuzatopel u katanus. IlpencraBnenue o ¢gepMeHTax, Kak OMOJOTMYECKHX Karaiu3aTopax O0einkoBoil mpuposl. OOpaTUMOCTbh peakuuidl. XUMHUYECKoe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.

IMpakTnyeckas padora Ne 2 PenieHue dKcriepuMeHTANbHBIX 3a/1a4 «MeTa/uibl 1 HEMeTAJLJIbI»

JAucnepcubie cucrembl. PacrBopsl. IIponeccsl, mpoucxoasinue B pacTBopax
Hctunnbie pactBopbl. CrocoObl BbIpaKeHUs KOHIIGHTPAIMM PAcTBOPOB: MAaccoBasl JI0Jii PAacTBOPEHHOro BemiecTBa. Jluccomuarus 31€KTPOJIHUTOB B
BOJHBIX pacTBopax. CUIIbHBIC U ClIa0ble AJIEKTPOJIUTHL. [IoHAmMUE 0 KOJLIOUOAX U UX 3HAUeHue (301U, 2ell).

BemecrBa, nx kiaccupuxanus (17 yacos).

Knaccudukanuss HeopraHMYeCKWX COEAMHEHHUNW. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COENWHEHWi. MeTaisl.
DNEKTPOXUMHUECKUN Pl HAMpsDKEHUN MeTamioB. O01ue crnoco0bl MoTydeHus: MeTaoB. [lonamue o kopposuu memannos. Cnocodwl 3aujumsi om KOppo3Ul.
Hemerannpl. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE CBOWCTBA THIHYHBIX HEMETAUIOB (HAa MpUMEpe BOJOPOJA, KHUCIOpOAA, TaloreHoB u cephl). OOmas
XapaKTepUCTHUKA MOATPYIIbI rajoreHoB (0T ¢ropa a0 fona). braropoaHsie rassi.



Hcnonvzoeams npuoOpETEHHBIE 3HAHWS W YMEHHUS B IPAKTUYECKOW JNESTEIbHOCTH M TOBCEIHEBHOM JKM3HU Ui OOBSACHEHHS XHUM. SIBJICHUM,
IIPOUCXOIAIIMNX B ObITY M Ha IIPOU3BOJICTBE U ISl AKOJIOTMUECKH I'PAMOTHOTO MIOBEACHUS B OKpPYXKAIOIIEH CPEJIE, a TAKKE JJIsl OLIEHKH BIMSHUS XUM. 3arpsi3HEHUs
OKpYXKAIOLIEH Cpeibl Ha OPraHu3M 4eJIOBEKA U IPYIUe KUBBIE OPTaHU3MBI, UL OXPaHbl OKPYKAIOIIEH Cpelibl OT IPOMBIIUIEHHBIX OTXOI0B.

IIpakTnueckas padora Ne 3 UnenTndukanns HeOpraHmyecKNuX coeJHHEeHH».

XHMHUA B )KU3HH 0011eCTBA

Xumus u 370poBbe. JlekapcTBa, (epMEeHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaJbHbIe BOJABL IIpoOneMbl, CBA3aHHBIE C NMPUMEHEHHEM JIEKapCTBEHHBIX
npenapatoB. XUMHs B MOBCEIHEBHOH XU3HU. Moronie u ducTsamue cpenctsa. [IpaBmna Ge3omacHON pabOTHl CO CpeacTBaMHU OBITOBOW XWMHUH. BbITOBas
XMMHUYECKasi IpaMOTHOCTb. [IpOMBINIIIEHHOE MOJydeHWE XUMHUYECKHX BEIIECTB Ha IPHUMEpPE INPOU3BOJCTBA CEPHOM KHUCIOTHL. XHMHUYECKOE 3arps3HEHHUE
OKpYXarollen cpeibl U ero nocienctsus. [IpoGiemsl 3arps3HeHus: okpyxatoiei cpeabl B PoctoBckoit o6macTu.



TemaTnueckoe njaanuposanme 11 kiaacc
(63 yaca, 2 4. B He/1€J110)

Ne Jlara Tema OcHOBHBIE BHBI
Ypoka JesATeJIbHOCTH
ILnan | dakr
1 06.09 Kontponsaas pa6ota Nel 3HATH/TIOHUMATh: BAKHEHUIIINE XUMUYECKHUE TTOHATHS: aTOM,
M30TOTBI. ATOMHBIE OPOUTANIH. S-, P- AJIEMEHTHI. AJUIOTPOTIHS.
2-3 07.09 COCTOAHHE ICKTPOHOB B ATOME OCHOBHOI 3aKOH XMMHH: TIEPUOJANYECKUI 3aKOH U MIEPUOANIECKAs
13.09 cucteMma xumudeckux anemenToB JI.M. Menaeneena.

2 14.09 XapakTepru30BaTh: JIEMEHTHI MAJIBIX TIEPHOJIOB IO UX IOJIOKEHHUIO B
DNEeKTPOHHBIC KOH(OUTYPAIIMA ATOMOB XHMHYECKHUX IEPUOAMYCCKON CHCTEME.
SJICMCHTOB OOBICHATD: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U

5 20.09 crpoeHnus. [IpoBoOIUTH CAMOCTOSATENBHBIN MOUCK XUMHUYECKON
BasieHTHbIC BO3MOKHOCTH aTOMOB XUMUIECKHE MHQOPMALMH C MCTIOJIb30BAHMEM Pa3IMYHBIX HCTOYHUKOB
3JICMEHTOB

6 21.09 .
[Tepuomnueckuii 3akon [ICXD J[.U. Menneneena

7 27.09

8 28.09 3HaYeHHE MEPUOANIECCKOTO 3aKOHA U MTEPUOIMUSCKON
CHUCTEMBbI XUMHUUecKkuX 3jieMenToB [[.M. MeHeneeBa

9 04.10 Buael XuMU4ecKknx cBA3eEn 3HATh/TIOHUMAThL: Ba)KHEHIIINE XUMUYECKHE TTOHITHSA: BEIIECTBO,

10 05.10 Tunbl KPUCTAIUTMUECKUX PEHIETOK XMMHWYECKHUN IEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIbHBIE ATOMHAs U

11 11.10 HMoHHas XuMuuyeckas CBI3b MOJIEKYJISIpHAs MacChbl, MOH, aJUIOTPONUS, U30TOIbI, XUMHYECKAs

12 12.10 KoBajenTHas CBSI3b CBA3b, DJIICKTPOOTPULIATEIILHOCTD, BaJICHTHOCTD, CTEIIEHb OKUCIIEHUS,

13 18.10 Mertannuueckasi 1 BOAOPOAHAS XUMUYECKas CBS3b MOJIb, MOJISIDHAsI Macca, MOJIAPHBIA 00bEM, BELECTBa

14 19.10 EI[I/IHaH pupoIa XUMHNUYECKOH CBSI3U MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUS, paCTBOPHI.

15 25.10 Cemunap 1o teme «Buabl xumudeckux cBsizeil. Tumsl CriocoObl BHIpKEHHs! KOHIEHTPALMU PACTBOPOB: MACCOBAs J0JIs
KPHCTAIUTMYECKUX PELICTOK pPacTBOPEHHOTO BEIECTBA. BUa XMMHUECKOH CBSI3U B COCAMHEHUSX.

16 26.10 TToMMEpBI- BHICOKOMOJIEKYIISpHBIE coeutenns (BMC) Baxxueiime BeecTBa 1 MaTepHUAaIbl: MOJUMEPBI: TIACTMACCHI,

17 15.11 [Tnactmaccel. bruonoaumepsl. DxacToMepbl Kaydyku, BOJTIOKHA.

18 16.11 BoloKHa YMeTh 00BSICHATH: MPUPOY XUMHUECKOH CBsi3H. Mcnonb30BaTh




19 22.11 I"a3000pa3Hble BenecTa IPUOOpPETEHHBIE 3HAHUS U YMEHUS B IIPAKTUUECKOM EATENbHOCTH U
20 23.11 TBepapie BelecTra MOBCETHEBHOM KU3HU: KOJOTUUECKH TPAaMOTHOTO MOBE/ICHUS B
21 29.11 Kunkue BemniecTra OKpYXKalolllel cpejie, MPUroTOBJICHUE PACTBOPOB 3a/IaHHOM
22 30.11 JlucniepcHbie CUCTEMBL. KOHIICHTPALUH B OBITY ¥ Ha IPOM3BOJICTBE.
Komnounapi(305m u renm)
23 06.12 Cocras Bemiects. [IpnunHbl MHOrooOpa3usi BELIECTB
24 07.12 Uucrele BemectBa u cmecu. CoctaB cmeceil. Pa3nenenue
cMmecen
25 13.12 IpakTuueckas padora Nel Tlonyuenue, cooupanue u
pacrio3HaBaHHE Ta30B
26 14.12 O06o01enre 1 cucTeMaTru3allis 3HaHuH 10 TeMe:
«CTpOeHHE BEIIECTBAY
27 20.12 Kountpoabsnas pa6ora Ne 2 CtpoeHne BeniecTra
28 21.12 Knaccudukanus XuMHUUECKUX peakluii B OpraHM4eckoi | 3HaTh: BaKHEHIINE XUMHUECKHE MOHITUS: SJEKTPOIUT U
HEOPraHNIeCKOW XUMHUN HEDJICKTPOIIUT, AIEKTPOTUTHIECKAs TUCCOIHUAIHS, OKHCITUTEIh 1
29 2712 PeaKium, HIyIIHe 663 H3IMCHEHNs COCTABA BEMECTRA BOCCTaHOBHUTEIb, OKICJICHHE U BOCCTAHOBIICHHULE, TeTuoBoi A dext
30 2812 PeaKIliH, HIYIIHE C H3MEHEHHEM COCTaRa BEIECTRa PEaKIH, CKOPOCTh XUMHYECKON PEaKITNK, KaTaanu3, XHMUIECKOe
paBHOBecHE, U30MepHsl, TOMOJIOTHUs. OCHOBHbBIE TEOPHUH XUMUHU:
31 10.01 TennoBoit 3 PexT XUMUIECKO# peakIun SIICKTPOIMTHICCKON AUCCOLIHATINH. .
32 1101 HEpreTHIA XHMUTECKIX peakmuii OOBACHUTD: 3aBUCUIMOCTh CKOPOCTH XMMHYECKON peakluu 1
MOJIO’KEHUS XUMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB.
33-34 17.01 CKOpOCTh XMMUYECKON PEaKITun [TpoBOIUTH CaMOCTOATEIBHBIN MOUCK XUMUYECKOU HH(OpMALIUU C
18.01 WCII0JIb30BAHUEM PA3JIMYHBIX UCTOYHHUKOB. Vcnosib30BaTh
35-36 24.01 ®DaKTOPHI, BIUAIONINE Ha CKOPOCTh XUMUYECKOM peakiuy | IPUOOPETEHHbIE 3HAHMSA U YMEHHUS B IIPAKTUYECKOM JIEATENHLHOCTHU U
25.01 MOBCEIHEBHOM JKU3HU JUIS: OOBSICHEHUS XUMHUECKUX SIBJICHUIH,
37 31.01 OOpaTUMOCTh XUMHUUYECKHUX PEAKITUI MPOUCXOJSIIKMX B IIPUPOJIE, OBITY H Ha IIPOU3BOJICTBE, ONPCACIICHNUS
38 01.02 XUMHUYECKOE PaBHOBECHE, YCIOBHSI €r0 CMEUICHUS BO3MOYKHOCTH IPOTCKAHHA XUMHUICCKAX HPeBPaEHCHHﬁ B
39 07.02 VICTHHHbIE PACTBODSI Pa3IMYHBIX YCIOBUSIX U OLIEHKH UX MOCIEICTBUMN. SKOJIOTHUECKH
40 08.02 IMousiTust 06 yriieBoaax ¥ MOHOCaxapuaax IPaMOTHOT'O TIOBEJICHHS B OKPYKaIoIIeH cpeze.
41 14.02 BoiopoiHblil mokasaresns
42 15.02 I'maponn3 HeopraHMUYECKNX BEILIECTB
43 21.02 I'maponus opraHMYECKUX BEIECTB
44 22.02 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
45 28.02 MeTo 1 2IeKTPOHHOTO OanaHca
46 01.03 DNEeKTPOaN3 PacIIaBOB U PaCTBOPOB 3JIEKTPOIUTOB




47 14.03 CeMuHap 1o teme: « JIEKTPOIU3»
48 15.03 Knaccugukamm BeniecTs 3HATH/TIOHUMATh: BELIECTBA M MAaTEPUAIIbl: OCHOBHBIEC METAJLIIBI U
49 21.03 MeTtamisl CILJIaBbI; CEpHasi, COJIsTHAs, a30THASL U YKCYCHAsI KUCIIOTBI; IEI0YH,
50 22.03 Xumunueckue cBorctsa MertauioB. Kopposust Meranion aMMUaK, MUHEpaJIbHbIC YI0OPEHHUS, MBLIA, TTI0K03a,
51 04.04 Hemeramiabl. XUMHUYECKHE CBOMCTBA HEMETAJLJIOB MCKYCCTBCHHBIC U CHHTCTHYCCKHUEC BOJIOKHA, Kay4yKH, IJIaCTMACCHI.
52 05.04 IIpakTnuyeckas pa6ora Ne 2 PemnieHue YMeTh Ha3bIBaTh H3YYCHHBIE BEILIECTBA MO0 «TPUBUAJILHOW WU
SKCIEPUMEHTAIBHBIX 3a7a4 «MeTajulbl 1 HEMETaJUIbD) MEXIyHapOAHOW HOMEHKIIATYPE; ONPEACIAT: XapaKkTep Cpebl B
53 11.04 OKcHbI BOJIHBIX PAaCTBOPaX HEOPTaHUYECKUX COCTNHEHHN, OKUCITUTENb U
BOCCTAHOBHTEJIb, IPUHAUIEKHOCTH BEIIECTB K PA3IMYHBIM KJIacCaM
>4 12.04 Kucnoter OpraHUYeCKHX COEIMHEHHH; XapaKTEPH30BaTh: O0LINE XUMHUIECKUE
95 18.04 Cemunap 1o teme: «KucnoTebn» CBOMCTBA METAJJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
56 19.04 OcHoBaHust HEOPraHNYECKUX U OPTaHUYECKUX COCTMHEHUH; OOBSCHSITD:
57-58 25.04 Comn 3aBUCHMOCTB CBOWCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS;
26.04 IpakTuyeckas pabora Ne 3 Mnentndunkamis BBITIOJIHATh XUMHYECKUI IKCIIEPUMEHT IO PACIIO3HABAHUIO
HEOPraHUYECKUX COCAMHECHHH BAKHEWIIINX HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.
59 03.05 Cemnnap: «Coum» Hcnonb30BaTh NpHOOpEeTEHHBIE 3HAHUS U YMEHUS B TPAKTHUECKOMN
60 16.05 KonTpospHas pabora Ne3 JEATETHHOCTH U TTOBCEIHEBHOM KU3HM JUISL: OOBSICHEHHUS
61-62 17.05 I'eneTnyeckas CBA3b HEOPraHMYIECKUX M OPTaHUYECKUX | XUMHUYECKUX SBJICHHH, IPOMCXOAAIINX B IIPUPOJIE, OBITY M Ha
23.05 COCIMHEHU I MIPOU3BO/JICTBE; SKOJOTUYECKH IPAMOTHOTO MMOBEJCHHUS B
OKpY>Karolleu cpene
63 24.05 [ToBTOpEHME IPOHICHHOTO MaTepHaIa.

COI''TACOBAHO

3amectuTenb qupekropa no YBP

« » 2021r




JIuct KOppeKTUPOBKHU paboueli IporpaMmbl IO XUMUHU

Jlara npoBeneHus Conepxanue Coruacue ¢ Kypupyommum [Toanuce nuia, BHECHIETO 3aKCh
W3MEHEHU, peIMeT 3aMECTUTENIEM IUPEKTOPa
JIOTIOTHEHHE (moamnucek, pacmnppoBKa MOIIHCH,

J1aTa)







