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10 - 11 kaacc 68 yacos (mo 34 yaca B 10 u 11 kiaaccax)
1 ypok B Heneno (0a30BbIii YPOBEHb)

1.IlosicHuTe/IbHAS 3aNIMCKA

Hacrosimass pabowasi mporpamMma COCTaBJI€Ha Ha OCHOBE CIEAYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB:

- @egnepabHBId TOCYAAPCTBEHHBIM 00pa30BaTelbHBI CTaHAAPT CpEeaHETOo OO0IIero
obpazoBanus (IIpuka3 MunucrepcTBa obpazoBanus U Hayku P ot 17 mas 2012 . Ne 413 ¢
U3MCHCHHUSIMH M JIOTTOJIHEHUIMHU OT: 29 nexadps 2014 r., 31 nexabps 2015 r., 29 uronst 2017 1.)

- OenepalnbHbIA IEpPeYCHh YUCOHNUKOB, PEKOMEHIOBAHHBIX (JIOMYIIICHHBIX ) K UCIIOJIb30BAaHHIO
B 00pa3oBaTebHOM TMpoliecce B 00IIe00pa3oBaTelbHbIX yupexaeHuaX, Ha 2021-2022 y4yeOnblit
rox (ITpuka3z MunuctepcrBa npocsetienus No766 ot 23 nexadps 2020

- [IpumepHast ocHoBHasE 00pa3oBaTeNbHAS MPOrpaMMa CpeTHEro 001ero 0opa3oBaHus
(omobpeHa pemeHreM GeaepaabHOT0 Y4eOHO-METOIUUECKOT0 00BEIMHEHHS 10 00IIeMy
oOpa3oBaHuIo, MPOTOKOI OT 28.06.2016 N 2/16-3)

- Asropckas mnporpamma O.C.I'aOpuensn. Xumus. IlpuMepHble paboyue NpOrpamMMBbl.
[Ipeamernas nunus yueOHukoB O.C.I'aGpuensna, W.I'.OctpoymoBa, C.A. Cnagkosa, 10-11
KJ1acchl: yue6. mocobue i o61meodpa3zoBaT. opranuzanuii: 6a3ossiii ypoBeHs / O.C.I'abpuensH,
C.A.Cnaakos. — 2-¢ m31. — M.: [Ipocsemienne, 2021r, 64c.

[TpenogaBanue Kypca XUMUHU Ha 0230BOM YPOBHE OCYIIECTBISICTCS MO Yy4eOHMKAM:

- Xumusa. 10 kmacc: yueO. nmus obmieoOpa3zoBaT. opraHu3aunuii : 0a30BbI ypOBEHb /
O.C.I'abpuensH, U.I'. Octpoymos, C.A.Cnaakos. — M.: [Ipoceemenue, 2019.

- Xumus. 11 kmacc: yweO. nns obOmieoOpazoBaT. opraHu3anuid : 0a30BbId ypOBEHb /
O.C.I'abpuensH, U.I'. Octpoymos, C.A.CnaakoB. — 2-e¢ u3g. - M.: [Ipoceemenue, 2020.

3a cuér pEe3epBHOIO BPEMEHU NPEAYCMOTPEHO TWPOBEICHUE aIMHHUCTPAaTUBHBIX KP,
OOMICIIKOIBLHOTO MOTPYKEHUS, MMKOIBHOTO dTala BCEPOCCHHUCKON OJMMIIHA/IBI ITKOJTBHUKOB 10
XHAMHH.

Ilpoepamma peanusyemcsi Ol y4awuxcsi ¢ OZPAHUYEHHBIMU GOIMONCHOCHAMU 300P06bA
(3IIP). Cneyuguka npenooasanus 3axKnouaemcsi 6 MOM, UmMO, Kpome 00yYarouux,
PAa36UBAOWUX U BOCHUMAMENbHBIX 3A0aU, HA YPOKAX Peanu3yViomcs U KOPPeKYUoHHble 3a0aUiu.
Koppexyus  nosnasamenvHoll  OesamenvbHOCMU — YHAWUXCs, NpeoOoieHUe UHOUBUOYATbHBIX
HeOOCMAamKo8 pazeumusi Yepes OnpeoeieHue ONMUMAIbHO20 COOEPAHCAHUL U OmOOp Y4eOHO20
Mamepuana 6 COomeemcmeuu ¢ NOCMAIeHHbIMU 3a0a4aAMU.

C yuemom ocobennocmeil Oemell  yuyeOHble 3aAHAMUSL CMPOSMCS HA OCHOBE CeOVIOUUX
MemoOu4ecKux NPUHYUNOS:

- YCUeHue npakmu4eckoll HanpasieHHOCMy U3y4aemo20 Mamepuana,

- ONOPA HA HCUSHEHHBII ONbIM pebeHKa,

- 0NOpa Ha 0OBEKMUBHBIE GHYMPEHHUE CE53U 68 COOEPAHCAHUU UZYHAECMO20 MAMepudnd, KaK 8
PAMKax 00H020 NpeoMema, max u Mexcoy npeomemamul,

- o000 HUe NPUHYUNG He0OX0OUMOCU 8 ONpedeleHUU 00bema U3yuaemo2o Mamepuand,

- BKIIOYEeHUe pebeHKd 6 2pYNnogylo 0eameibHOCMb, 8 MOM Hucie Hnpu 6biNOJHEeHUU
J1aOOPaAMOPHBIX U NPAKMUYECKUX padbom.

Ilcuxuueckue ocobennocmu pazeumusi pedu, MblULIeHUs 00yCIA8IUEAIOM MO, YMO
meopemuyecKue c8e0eHUs YC8AUBAMCs NpU BbINOJHEHUU NPOCMbIX, OOCMYNHbIX 3A0aHUll,
unmepecHvix yuawemyca. [lemu ¢ 3[IP 3ampyouaiomcs 6vloensims cyujeCmeeHHvle NnpusHaxi,
xapakmepuszyroujue 00vbeKmuvl U A61eHUs, C OOTLUWUM MPYOOM CEA3BIBAIONM B3AUMO0OPAMHbIE

2



NOHAMUS U AGEHUs, He 00beOUHAIOM UX 8 NAPbl, BOCHPUHUMAS UX 000COOIeHHO. Dmu yuawuecs
He 6ce20a MO2Ym NOJHO U CAMOCMOSMENbHO UCHONIb306AMb NOJYYEHHble HA YPOKAX 3HAHUSL 8
npakmuyeckotl desmenvHocmu. K naubonee wacmo ecmpeuaromumcs y4eOHbiM 3ampyOHeHUIM
omHocam u ciabocms 00600weHUs1, 8bl0eneHUs NPUSHAKO8 CXO0CMBA U pa3Iudus, mpyoHOCmu 8
8bl0eNIeHUU CNeYUATbHBIX NPUSHAKO8 Habo0aemo2o obvekma. Iloasmomy, npu usyyeHuu H08020
mamepuana 0isi YKa3aHHOU Kame2opuu 0emetl UCHOIb3Yemcs.

®  100pO6HOE 0OBACHEH U MamepUaNa ¢ Opeanu3ayuell SIKCNepuUMenma,

®  0eacnoe nosmopeHue ¢ 8blOeleHUEeM 2NABHbIX ONPEOeleHUl U NOHAMULL,

®  MHO20Kpamuoe no8mopeHue,

® ocywecmeneHue 0OpamHoll ces3u (0Omeemvl Ha BONPOCHL YUEHUKOS, beceda);

®  paboma no niawny, 06pasyy, UHCMPYKYUU.

Cosoanue cneyuanvHulx yciogutl 0as oemeti ¢ 3IIP ocywecmensiemcs nymem:

- opeanuzayuu paboyeco mecma ¢ obecneyerue 03MONCHOCIU NOCMOAHHO HAXOOUMbCS 8 30He
BHUMAHUSA Ne0azozd,

- UCNONL308AHUS HALTIAOHBIX, NPAKMUYECKUX, CLOBECHBIX MemO0008 00YYeHUsT U 80CNUMAHUSL C
YUemom NCuxo@pu3uuecko2o coCMosaHUs pebeHKa.

HnousuoyanvHulti no0xo0 ocywecmensiemcs Had OCHO8e PEeKOMEHOAyUli NCUXoo2o-
nedazoeuyeckoeo kouwcunuyma. Ilpu opeanusayuu 3ausamutl y4umvléaomcs: UHOUBUOYAIbHbIE
B03MONCHOCIU YUAUUXCSL — UCNONB3VIOMCA 3A0AHUSA, Jedcaujue 8 30He YMePeHHOU mpyoOHOCmU,
HO 0oCmynHbvle, MAaK KaK Ha Nepevix SManax KoppeKyuoHHou pabomsl HeobXooumo obecneuums
VUEHUKY CYObeKMUHoe Nepexcusanue ycnexa Ha @one onpeoeneHHOU 3ampamsl ycuiui. B
oanvHeluem MmMpyOHOCMb  3A0AHUSL  YBETUYUBACMCS  NPONOPYUOHATILHO — 803DACAIOUWUM
B03MONCHOCMAM VHUEeHUKA.

na yuawuxca ¢  3[IP npumenaiomcs KOHmMpoOIupylowue Mamepuaivl, KOmopbvle He
cooepoicam OONbUUX MEKCHMOBbIX (DOPMAMOs, CO0epIucam MeHbulee KOIUYeCmso 3a0aHutl, ¢
npeobnadanuem mecmossix 3a0aHull ¢ eOUHUYHBIM 8bIOOPOM OMEEmMA, USMEHSIOMCS Kpumepuu
oyeHKu pabomui.

Conepxanue yueOHOrO MpeaMeTa, TNIAHUPYEMbIE PEe3yJIbTaThl OCBOCHHS y4eOHOTO TpeIMeTa,

TEMaTUYECKOE U TIOypOYHOE TUIAHUPOBAHHE aJaNTUPOBAHHON pabodell TpOrpaMMeI
COOTBETCTBYET YyKa3aHHBIM pasjenaM paboueil mporpaMmbl 0a30BOr0 Kypca XUMHH IS
obmreoOpazoBarenbHbix 10 Kiaccos.

Copnepxanue yueOHOro Marepuana, UCIoib3yeMble (OPMbI U METO/IbI 00YUEHHUSI TO3BOJISIOT
YCWJINTh B3aHMOCBSI3b NIPENOAABAHUSA M H3Y4YCHHS NpeAMeTa ¢ peanu3anueil padoyei
IPOrpaMMbl BOCIMTAHUS IIKOJIbI H CONMAIM3ANMN 00yIar0UXCS.

B coaep:kaHuM peaM3yIOTCs CIETYIONINE 3214 BOCIIUTHIBAOIIETO XapaKTepa:
-03HaKOMJICHHE C JIOCTHKEHUSMH XUMHUECKUX HAYK ¥ XUMUYECKOH MPOMBIIIJICHHOCTH B CTpaHe
U pETHOHE;

- (hopMHpOBaHHE XUMHYECKOH KapTUHBI IPUPOJIBI;

- q)OpMHpOBaHI/Ie 6epe>I<H0ro OTHOIICHUSA K JYXOBHBIM U MaTCPUAJIBHBIM HEHHOCTAM, ITPUPOJC,
00IIEeCTBY, YETIOBEKY;

- O3HAKOMJICHHE C TYMaHUTAapPHBIM aCIICKTOM XUMHYIECKON HAaYKH 1 IPOMBIIIIJICHHOCTH, C
BKJIaJIOM BBLIAIOIINXCSI XUMHUKOB Poccuy 1 Mupa B pa3BUTHE XUMHUH, TATPHOTUIECKOE
BOCIHUTAHUE,

- (hopMHpOBaHKE YCTOHYMBOTO MO3HABATEIHLHOTO MHTEPECA K XHMUYECKON HayKe, XUMHUYECKOMY
00pa30BaHUIO U XUMUYECKUM PO eccusiv;

- BOCITUTaHHUE TOJ0KUTEIBHBIX JINYHOCTHBIX KaUeCTB 00YYAIOIINXCS;



- BOCIIUTAHHUE CAMOCTOSATEIIbHOCTH, ITIOOIIPEHNE HACTOMYUBOCTH IIPU PELICHUU HECTAHAAPTHBIX
3ajiay, MOMCKE BBIXO/1a U3 MPOOJIEMHBIX CUTYyalLlUH;

-OpraHu3alys SMOLIMOHAIBHBIX CUTYallui, BBI3BIBAOIINX YAUBICHUE, PaOCTh, IPUMEHECHHE
SAPKUX IPUMEPOB, MOJIOKUTEIBHO BO3ACHCTBYIOLINX Ha YyBCTBA 00YYAIOLIUXCS;

- BOCIIUTAaHHE MOTPEOHOCTEH B YTEHUU JIOTIOJIHUTENIbHOM XUMUYECKOH JTUTEpaTyphl, B
JKCIIEPUMEHTUPOBAHUM KaK MOTUBALIMH YUEHHUSI.

- JIEMOHCTpAlMsl IPUMEPOB OTBETCTBEHHOI'O, TIPAXKIAHCKOIO IIOBEIEHHUs, IPOSBICHUS
YeJIOBEKOII00Us U J0OpoCcepiedHOCTH, Yepe3 NoA00p COOTBETCTBYIOIUX TEKCTOB JUISl YTCHMS,
3a[a4 JJIs pelIeHus], MPOOJIEMHBIX CUTYAIMH U1 00CYXK/IEHUS B KJIacce;

Peanu3anum mporpamMmbl BOCHHUTAHHUSL CIIOCOOCTBYET HCIONIBb30BAHUE WHTEPAKTHUBHBIX
(hopM opraHu3anMu JAesiTeJIbHOCTH O0y4aroIIyXcs Ha YPOKe:

- MHTEJUIEKTYQJIbHBIX M POJIEBBIX WIP, CTUMYJIUPYIOIIHUX ITO3HABATEIIBHYIO MOTHUBALMIO
LIKOJIBHUKOB;

- JMCKYCCH, KOTOpBIE MJal0T YYallUMCS BO3MOXXHOCTh IPHOOPECTH OIBIT BEACHUS
KOHCTPYKTHUBHOT'O INAJIOra;

- TEXHOJIOTUH TOTPYKECHHUS, B XOJI€ peal3alliil KOTOPOW yJaliuecs: Ha pa3HbIX y4eOHBIX
peaMeTax WILYT OTBEThI Ha 00U MpoOIeMHBIN BOIIPOC PHIOCOPCKOro XapaKTepa;

- UCHOJIb30BaHME Takod ()OPMbI OpraHM3aIlMM y4eOHOro mporecca, kak  JleHb eIuHOro
TEKCTa, MMO3BOJIAIOLIEH pelnTh 3a/1a4y OOy4eHHsI CMBICIOBOMY YTEHHUIO U UMEIOIIEH OOIbIIoN
BOCIIUTATENbHBIA TOTEHIMAN 3a CYeT TMoadopa TEKCTOBOTO MarepHaja XHMHYECKOTO
COJIEp/KaHuUs;

- opraHuzauus «jaaboparopuit» B JleHb poccHICKOW HAayKH, MO3BOJISIIOIIMX PaCIIUPHUTh
IpPEICTaBICHUs y4allluXcsd O COBPEMEHHOM Hay4yHOM KapTHHE MHUpa, (pOpMHUPOBATH YyBCTBO
100BH K PomHe 1 TOpIOCTh 32 TOCTUIKECHUS BEIIMKAX YUCHBIX.

- MICTI0JIb30BaHKe TPYyNIoBoil (opMbl paboThl MM PabOTHI B Mapax, KOTOPbIE y4aT IIKOJIbHUKOB
KOMaHJHOU paboTe U B3aUMOAECUCTBUIO C JPYTUMHU JETHMHU;

- BKJIIOYCHHE B YPOK UI'POBBIX MPOLENYP, KOTOPbIE IOMOTAIOT MOAAEPKATh MOTUBALIUAIO AE€TEN K
MIOJIyYCHUIO 3HAHWM, HAJa)XKMBAaHUIO IIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHMH B KJIAcCe,
IIOMOTAIOT YCTAHOBJIEHUIO 100poXkKenaTebHOU aTMOC(epsl BO BpEMsl YpOKa.

2.I1nanupyemMble npeMeTHbIE pPe3y/JbTAThl H3y4YeHHs] XUMHH HA YPOBHE Cpe/IHero oouero
o0pazoBanus (u3 npumepHnoi [ICOO)

B pesynbrare wu3ydeHus ydeOHOTO TmpeameTa «XUMHUS» Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMUS:

BorinyckHuK Ha 6230BOM YPOBHE HAYYUTCS:

- pacKpbIBaTh Ha MPHUMEpPAX POJIb XUMHH B (DOPMUPOBAHHH COBPEMEHHOM HAyYHON KapTHUHBI
MHpPA U B TPAKTHYECKON AEATEIIBHOCTH YEIIOBEKA;

- JIEMOHCTPUPOBATh Ha NPUMEpPax B3aUMOCBSI3b MEXKIY XUMHUEW U APYTMMH €CTECTBEHHBIMU
HayKaMUu;

- pacKpbIBaTh Ha MpUMEpPax MOJO0KEHUS TEOPUH XUMHUECKoro ctpoeHus: A.M. byTiiepoBa;

- moHuMath (usmdeckuii cmbicn [lepuonnyeckoro 3akona [[.J. MenneneeBa U Ha €ro OCHOBE
OOBSCHATh 3aBHCUMOCTH CBOWCTB XMMHUYECKHUX DJIEMEHTOB U OOpa30BaHHBIX MMM BEIIECTB OT
AIEKTPOHHOT'O CTPOECHUS ATOMOB;

- 00BSCHATH MPUYUHBI MHOT000pa3us BEUIECTB HA OCHOBE OOIIMX MPECTaBIeHUIN 00 UX COCTaBe
U CTPOEHUH;

- NPUMEHATH MPABUJIA CUCTEMATUYECKOW MEKIYHAPOAHOM HOMEHKIATYPbl KakK CpEACTBa
pa3ianueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;



- COCTaBIISITh MOJICKYJISIPHBIC M CTPYKTYpPHBIE (DOPMYIIBI OPTaHUYECKUX BEIIECTB KaK HOCHUTEJCH
uH(pOpMallMM O CTPOCHHM BEIECTBAa, €0 CBOICTBaX M MPUHAJICKHOCTU K OIpPEAEICHHOMY
KJIaCCy COETUHEHMUII;

- XapakTepu3oBaTb OpPraHUYECKHME BELIECTBA IO COCTaBy, CTPOCHHIO U CBOMCTBaM,
yCTaHaBIIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;
- MPUBOAUTH NPUMEPHl XUMHUYECKHX pEaKUWd, paCcKPHIBAIOIIUX XapaKTEpHbIE CBOMCTBA
TUMUYHBIX MPEACTABUTENCH KIacCOB OPraHMYECKHX BEUIECTB C LIETbI0 WX HACHTU(UKALUU U
00BsICHEHUS 00J1aCTH IPUMECHEHUS;

- IPOrHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX PEaKIMil Ha OCHOBE 3HAHUU O TUIAX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEarcHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

- HCMOJB30BaTh 3HAHUS O COCTaBe, CTPOGHUU U XUMHUYECKHX CBONCTBaX BEIIECTB [T
0e30MacHOro NPUMEHEHUS B MPAKTUYECKOM J1eATEIbHOCTH;

- MPUBOJUTH NPUMEPHl MPAKTUUYECKOTO HUCIHOJIb30BaHUS NPOAYKTOB MepepaboTKu HePTH U
MPUPOJHOTO Ta3a, BBICOKOMOJICKYJSIPHBIX COCJAMHEHUN (MOJMATHIICHA, CHHTETHYECKOTO
Kay4yka, alleTaTHOTO BOJIOKHA);

- TMPOBOJUTH ONBITHI IO PACMO3HABAHUIO OPTaHWMYECKHUX BEIICCTB: TIIMIECPUHA, YKCYCHOU
KHCIIOTHI, HETIPEACIbHBIX )KUPOB, TIFOKO3bI, KpaxMaia, OSJIKOB - B COCTaBE MUIICBBIX IPOAYKTOB
U KOCMETHUYECKUX CPE/ICTB;

- BIAJCTh MpaBWIAMH H IpUeMaMH Oe30macHoi paboThl ¢ XMMHYSCKUMH BEUICCTBAMH H
1a00paTOPHBIM 000PYIOBaHHUEM;

- yCTaHaBJIMBATh 3aBHCHMOCTH CKOPOCTH XHMHYECKON PEaKIUU W CMENICHHS XHMHYECKOTO
paBHOBECHS OT pa3jMYHbIX (AKTOPOB C IMENbIO0 OMNPEACICHHUS] ONTHMAIBHBIX YCIOBUN
MPOTEKAHUS XUMHYECKHUX TPOIIECCOB;

- IPUBOJIUTH IPUMEPHI THIPOJIN3a COJICH B MIOBCEIHEBHOW KU3HU YEJIOBEKa;

-  NPUBOAHUTH TPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIM B  TPHUPOIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATEIIbHOCTH OPTaHU3MOB;

- MPUBOJUTH MPUMEPHl XUMHUUYECKUX PEaKUUN, paCKpPBHIBAIOIIUX OOIIME XHMMHUYECKHUE CBOICTBa
MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJLIOB;

- MPOBOJUTH PACUEThl HA HAXOXKJIECHHWE MOJEKYISPHON (HOpMYIBI YIIIEBOAOPOIA MO MPOIYKTaM
CTOpaHHUsI ¥ TIO €T0 OTHOCUTENBHOMN MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €T0
COCTaB;

- BJaJeTh MpaBUiIaMH O€30MacHOrO OOpalleHHs € €IKUMH, TOPIOUYMMH M TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

- OCYHIECTBIIATH TMOMCK XHWMHUYECKOW WH(OpManuu MO Ha3BaHUAM, HUISHTH(PHUKATOPAM,
CTPYKTYpPHBIM (pOopMysIam BEIIECTB;

- KPUTHYECKU OIEHUBATh U WHTEPIPETHPOBATH XUMHUECKYIO0 MH(OpPMAIIHIO, COAEPKAIIYIOCs B
COOOIIIEHUSAX CPEICTB MaccoBoi uHopMaiuu, pecypcax MHTepHeTa, Hay4dHO-TIOMYNISPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTH B IEJISAX BBISIBJICHUS OIMMOOYHBIX
CyXJIleHui u popMupoBaHusi COOCTBEHHOM MO3HIIHH;

- TPEACTaBIATh IYTH PEIICHUS TIOOATBHBIX MPOOJIeM, CTOSIIUX Teped YeIOBEUSCTBOM:
IKOJIOTHYECKUX, SHEPTETHICCKHX, CBIPHEBBIX, M POJIH XUMHUU B PEIICHUH 3TUX MPOOIIEM.
Boinycknuk na 6a3o8om ypoene noayuyum 603IMOHCHOCHIb HAYUUMbCA:

- WIIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IEOTIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
DA3TUYHBIX UCOPUYECKUX DMANAX ee pa3eumusl;

- UCNONb308aMb MemoObl HAYYHO20 NO3HAHUAL NPU BbINOIHEHUU NPOEKmo8 U Y4eOHO-
uccne0o8amenbCkux 3a0ay no U3Y4eHuio CeoUcms, cnocobo8 HNOMYYeHUs U pacno3HABAHUS
Op2aHU4eCcKUx geuecmas,



- 00BACHAMb NPUPOOY U CNOCOObLI 0OPA30BAHUS XUMUYECKOU CBA3U: KOBANEHMHOU (NOJSPHOL,
HENONAPHOL), UOHHOU, MEMALIUYECKOU, B8000POOHOU - C UYelbld) ONpedeieHUs XUMUYEeCKOU
AKMUBHOCMU 8eUleCmas;

- YCMAHABIUBAMb 2eHEeMUUECKYI0 CB8A3b MedcOy KIACCAMU Op2aHU4ecKux eeujecme OJis
000CHOBAHUSA NPUHYUNUATLHOU 803MONCHOCIU NOTIYYEHUs. OP2AHUYECKUX COeOUHEHUL 3A0AHHO020
cocmasa u Cmpoenusl;

- YCMAaHaeIu8ams 83auUMOCEs3U MeHcoy haxmamu u meopueti, NPULUHOU U Cle0Cmeuem npu
aunanuze npoodIeMHbIX cumyayuti U 060CHO8AHUU NPUHUMAECMBIX PeUeHUll Hd OCHO8e XUMUYEeCKUX
3HAHUIL.

3.Conep:xxanne Kypca XMuMHH HA YPOBEHDb CpeHEro odiero oopasoBanus (0a30Bblii
YPOBeHb) 110 roaM 00y4eHust (13 aBTOPCKOM MPOrpaMMBb)

10 KJIACC

1. Ilpeamer opranmyeckoil xumMuu. Teopusi CTpoOeHUs] OPraHUYECKUX COCIMHEHU I
Opranuyeckue BeIIECTBA: MPHUPOJAHBIE, HCKYCCTBEHHbIe U cUHTeTHYeckue. OcoOeHHOCTH
cocTaBa U CTpPOEHHUs OpraHuuYeckux BemiecTB. Buramusm u ero kpax. Ilonarue 00
yraeBoaopoaax. OCHOBHBIE MOJOXKEHHS TEOPUU XUMHUECKOTO CTpOeHHsI. BaneHTHOCTS.
CrpykrypHble (QOpMynbl — TOJHBIE W COKpaméHHbe. [IpocThie (onuWHApHBIE) W KpaTHBIE
(nBOIHBIE U TPOITHBIE) CBsI3U. M30Mephl U n3omepus. B3anmMHoe BIUsSHUE aTOMOB B MOJIEKYJIE.
Hemoncmpayuu. 1lnaBnenue, oOyIVIMBaHME M TOpPEHHME OPraHUYECKUX BewlecTB. Mojenu
(mapocTtepkHeBble M OOBEMHBIC) MOJIEKYJ OPTaHHMYECKUX COEIWHEHUH pa3HBIX KIIACCOB.
OmnpeneneHye 1eMEHTHOIO COCTaBa OPraHUYECKUX COEIUMHEHUH.
Jlabopamopnvie onvimul. VI3roToBIeHHE MOJIe]eH OpraHU4eCKIX COCTUHEHUI.

2. YrieBoaopoabl U HX NPUPOIHbIEC HCTOYHUKH
IIpenesbHble yriaesogopoabl. AjkaHbl. ['oMonornueckuii psit u obmast popmyna aaKaHoOB.
CrpykTypHas nzomepus (13oMepus yriepoanoi nenu). Liuknoankansl. AJKUIbHBIC paJUKaIbl.
Homenknarypa ankanoB. @u3nyeckue 1 XUMUYECKHE CBOWCTBA AJIKAHOB: TOPEHUE, PEaKLUU
3aMeleHus (raloreHUpOBaHUeE), Peakliii U30MEpU3allii, peakiysl pa3iokeHUs] MeTaHa,
peakuus AeruIpupOBaHMs dTaHA.
HenpenenbHbie yrieBoaopoabl. ATKeHbl. ' OMOIOTHYECKUH psAJl aIKEHOB. DTUJIEH.
Homenknarypa. CTpykTypHasi 1 IpOCTpaHCTBEHHAs (TeOMeTpruYecKas) H30Mepusl.
[TpompblIIeHHOE MOJTyYeHHEe aTKeHOB: KPEeKHHT U JeTHAPUpOBaHNe akaHoB. JlabopaTopHoe
IIOJIy4eHHUE 3TWJICEHA — PEeaKlus AeTuapaTaliy 3TaHoja. Peakuny npucoeMHEeHMs:
rupaTanys, TiAporaloreHupoBaHue, raloreHupoBanue, noaumepusanus. Ilpasuno
MapxoBHuKoBa. OkuciieHue ankeHoB. KauecTBeHHbIE peakliuy Ha HeTpeebHbIe
YTIIEBOAOPOBI.
Aaxaauenbl. Kayuykn. Conpsik€HHble ankaaueHsl: 0yraauen-1,3, uzonpen. Homenkinarypa.
Crioco6b! nosyueHus ankaaueHoB. Peakius JleOenesa. Peakiuu npucoemHeHNs aJlKaIueHOB.
Kayuyku: HaTypanbHbIi, cHHTeTHYeCKHE (OyTa ueHOBbII, U30MPEHOBLIN). Bynkanuzanus
Kayuyyka. Pe3auna. D00HUT.
AuaxkuHbl. 'oMonornyecknii psg. Homenknarypa u nzomepus. Ilomydenne u npuMeHeHue
aneruaeHa. XMMUYECKHE CBOMCTBA allETUIIEHA: TOPEHUE, PEAKLIUN IIPUCOCIUHEHUS —
TUIpOrajioreHupoBaHue, raloreHupoBanue, ruparanus (peakuus Kyueposa). Bununxnopun,
MOJINBUHUJIXJIOPU,.
Apenbl. beH30:1: ero crpoeHne, HeKOTopble PU3NYECKHe U XUMUYECKHE CBOMCTBA (TOpeHue,
peaKuy 3aMeIIEeHNs — TaJIOTEHUPOBAHNE, HUTPOBAHUE), IOJyUYEHUE U IPUMEHEHHUE.
OKCTpaKLHsL.



IIpuponansblii ras. CoctaB NpUpPOAHOrO Iras3a, €ro HaxoxXxjaeHue B npupoje. [Ipeumymectsa
MPUPOJIHOTO ra3a Kak TOIUIMBa. XUMUYECKas epepaboTKa MPUPOJIHOTO Ta3a: KOHBEpPCHS,
nupoiau3. CUHTE3-Ta3 U €ro UCIOJIb30BaHUE.

Hed1b u cniocodb1 eé nepepadoTku. [TonyTrHpIN HeTsIHOM ra3, ero coctaB U (Gpakiuu
(razoBbIil OeH3MH, IpoNaH-OyTaHoBast, cyxou ra3). HedTs, e€ coctaB u nepepaboTka (IeperoHka,
KpekuHr, pudopmunr). Hedrenpoaykrsl. OKTaHOBOE YKCIIO OCH3UHA.

Kamennblii yross u ero nepepadotka. Mckonaemslii yroyib: aHTpaIUT, KAMEHHBIH, OYpbIii.
KokcoBanue kameHHOro yrisi. KokcoBblii ra3, aMMHuadHas BOJa, KAMEHHOYTOJIbHAsI CMOJIA, KOKC.
["asudukanms u KaTaIUTHIECKOE THAPUPOBAHUE KAMEHHOTO YTJIS.

Jlemoncmpayuu

- ['openue merana, 3TaHa, alleTUICHA.

- OtHoleHUE MeTaHa, 3TUJICHA, alleTHIeHa U OeH30J1a K pacTBOpaM IepMaHTraHarta Kajius U
OpoMHOH BOJIE.

- [lonydenue sTHiIeHa peaklMel JeruapaTalyy 3TaHolIa U alleTUIeHa THIPOIM30M Kapouia
KaJIbLUS.

- PaznoxxeHne kayuyka Ipu HarpeBaHHUM, UCIIBITAHUE MTPOTYKTOB Pa3JI0KEHUS Ha
HENpPEeIeIbHOCTb.

- Konnexyuu «HedThb 1 HedTenpoaykTo», «KaMeHHBIH yroiib U MPOAYKTHI €T0 MepepadoTKI»,
«Kayayku».

Jlabopamopnvie onvimol

- OOHapyXeHHE MPOAYKTOB TOPEHUSI CBEYH.

- UccnenoBanue CBOMCTB Kay4yKOB.

3. Kucaopoa- u a3orcoaepskainiye OpraHnyecKue coeAnHeHus
OaHoaromHuble cIUPTHI. DYHKIMOHAIBHAS THIAPOKCUIIbHAS Ipyla. ' 0OMOJIOrM4ecKui psij
HpeeNbHbIX 0IHOAaTOMHBIX ciiupToB. HoMeHnknarypa. 3omepus nonoxenus GpyHKINOHATIbHON
rpynnsl. Bonopoanast cBsizb. XuMuueckue cBOMCTBa ciupToB. Peakuus arepudukanum,
cioxHble 3gupsl. [Ipumenenne cnuptos. [leiicTBue METHUIIOBOTO U 3TUJIOBOTO CIIUPTOB Ha
OpraHu3M 4YeJI0BEKa.
MHoroaromMHble CIMPTHI. DTHWICHIVIUKOJIb KaK IIPEICTaBUTEIIb JBYXaTOMHBIX CIIUPTOB U
IVIMIEPHH KaK MPEACTaBUTENb TPEXATOMHBIX criupTOoB. KauecTBeHHas peakuus Ha
MHOT'0aTOMHBIE CIIUPTHI, UX CBOIMCTBA, MOTydyeHue U npuMeHeHue. [Tonstue o6 anTudpusax.
®enoJ. CtpoeHue, MojlydeHue, CBOMCTBA U TpuMeHeHue (perosa. KauecTBeHHbIE peakiuy Ha
¢denon. BzanMHoe BiIMsHUE aTOMOB B MOJIEKYJI€ (heHoIa.
Aabaeruabl 1 KeTOHbl. DopMaIbIAeTUI U alleTalbACTH]T KaK IIPEICTaBU TEJIN aJbJETHIIOB,
cocTaB UX MosieKynl. DyHKIMOHaNbHas KapOoHWIbHas rpynna. KauecTBeHHbIe peakiuy Ha
anbaeruapl. CBoiCcTBa, MOJMyuyeHUE U MpUMEHEeHHe (popMalibieru/ia 1 aleraibaeruaa. Peakuun
NOJMKOHJeHcauu Ui opmanbaeruaa. IIonsTie o KeToHax Ha MpUMeEpe alleTOHA.
KapGonoBblie knc10Tbl. ['oMonoruueckuii psij npeieabHbIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XUMHUECKUE CBOICTBAa KapOOHOBBIX KHCIOT. [lomydyenue u npuMeHeHne MypaBbUHOM 1
YKCYCHOM KHCIIOT.
Caosxnbie 3¢pupbl. ZKupbl. Crioco0bl MOTy4YeHUS U XMMUYECKHE CBOMCTBA CIOXKHBIX 3(UPOB.
Crpoenue xupoB. KucioTHbIN U 11€10YHON THAPOIN3 KUPoB. Mbuta. ['uapupoBaHue )Kupos.
Yraesoabl. MoHocaxapuabl. ['moko3a kak anpaerugocnupt. Copour. MosouHokucIoe 1
cnuptoBoe Opoxenue. PorocuHte3. Caxaposa Kak IpeJCTaBUTEINb AUCaxapHIOB.
ITonucaxapuael: KpaxMail, LEJUII0JI03a.
AMuHBI. AMUHOTpynnia. AMUHBI IpefiesibHbIe U apoMaTHueckue. AHWIMH. [lonydeHrne aMiUHOB.
Peakuus 3unnHa. XvMHu4yeckue cBONCTBA U IPUMEHEHUE aMHUHOB.
AMHMHOKHCJI0TBI. AMMHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBOWCTBA KaK aM(pOTEPHBIX
OpraHUYEeCKUX COCIMHEHMN. [ IMIMH KaK NpeacTaBuTeab aMUHOKUCIIOT. [lonyyenue
MTOJIMIIETHIOB PEAKIMEN MOIMKOHAeHcauuu. [IoHsaTHE 0 MenTHIHOM CBA3Y.



Beaku. CtpoeHne MoJIeKyI OSJIKOB: IEpBUYHAS, BTOPHYHAS U TPETUYHAS CTPYKTYPHI.
KauectBennsle peakiuu Ha 6enku. ['uaponan3 u nenatypaius 6enkoB. buonornyeckue GyHKINH
OeNKOoB.

I'eneTHyeckas cBsi3b MKy KJIACCAMHM HEOPraHU4ecKux coeauHenuii. [loustue o
TEHETUUYECKOM CBSI3U MEX]y KJIacCaMU YIJIEBOJOPOI0B, KUCIOPO U a30TCOAEPKALINX
coenuHeHul. MutrocTpanus TeHeTHYeCKoi CBS3HM Ha MPUMepe OPraHMYeCKUX COSAMHEHUN
pa3IMYHBIX KJIACCOB, COJEPKalINX J[BA aTOMA yIJIepo/a.

Jlemoncmpayuu

- [losnydeHue anberu10B OKMCIEHUEM CIIUPTOB.

- KauecTBenHnas peakuusi Ha MHOTOaTOMHBIE CITUPTHI.

- 3aBUCUMOCTh PaCTBOPUMOCTH (heHOJIa B BOJIE OT TEMIIEPATYPHI.

- BzaumopetictBue ¢ 6poMHON BooM 1 xsopuaom kene3a(lll) kak kauecTBeHHBIC peakIuy Ha
denom.

- Peakuuu cepeOpsiHOrO 3epkaiia M CO CBEXKENOIy4eHHbIM ruapokcuiom menu(Il) mpu
HarpeBaHUU KaK Ka4YeCTBEHHBIC PEAKIIMU HA aJIbJICTU/IbI.

- O0pa3ipl MypaBbUHOM, YKCYCHOM, MAJIBMUTHHOBOW M CTEAPUHOBOM KHCIIOT M MX
pPacTBOPUMOCTD B BOJIE.

- CBoIicTBa IUIIOKO3BI KaK allbJIETH/Ia M KAK MHOTOATOMHOTO CIIUPTa B PEAKLHUAX C THAPOKCUIOM
meau(Il).

- Unentudukanus kpaxmania.

- KauecTBeHHbIe peakiuu Ha OeNKy.

Jlabopamopnvie onvimol

- CpaBHEHUE CKOPOCTH UCIIAPEHMSI BOJIbI U 3TAHOIIA.

- PactBOpuMOCTH riuieprHa B BOJIE.

- XMMU4ECKHE CBOMCTBA YKCYCHOM KHCIIOTBHI.

- OnpeneneHue HeMpeaeIbHOCTH PACTUTEIHHOIO MacIa.

- Unentudukanus kpaxmana B HSKOTOPBIX MTPOIYKTAX TMTHUTAHHMSL.

- 3roToBnenue kpaxMaiabHOTO KieicTepa.

- M3roroBnenue Mozenel MOJIEKYJI aMAHOB.

- 3roToBnenue Mojeny MOJIEKYJbI TIUIIHA.

IIpakxmuueckasa paboma. Vinentudukanusi opraHn4ecKuX COeTUHEHHH.

4. OpraHuyeckasi XuMus U 0011eCTBO
BuortexnoJiorus. /IpeBHeiiiiye u coBpeMeHHbIe OMOTEXHONOTHHU. BaxkHelne HanpaBieHUs
OMOTEXHOJIOTMH: TeHHas (TfeHeTHuYecKas) ¥ KiIeTouHast uHkeHepust. Knonuposanue.
IMoanmepsl. Knaccudukarus nomumepoB. MIcKycCTBEHHBIE TOTUMEPHI: HEIUTYJIOU I, alleTaTHBIN
méNK, BUCKO3a, neitodan. [lnacrmaccel. Bonokxa.
CunTternyeckue nmojuMepsl. [lonmnmepusanus 1 NOJTUKOHIEHCALINS KaK
crocoObI morydeHust moaumMepoB. CunTeTnyeckue kayuyku. [lomctupon,
Te(hJIOH U TOTUBUHWIXJIOPH]T KaK MpeAcTaBUTENH miactMace. CHHTETHYECKHE
BOJIOKHA: KalpOH, HEMIJIOH, KeBJap, JTABCaH.
Llemoncmpayuu
Konneknuu kayqykoB, TiiacTMacc, CHHTETHUECKUX BOJIOKOH U U3/ U3 HUX.
depMeHTaTUBHOE PA3JI0KEHUE IEPOKCUA BOJIOPO/Ia C TOMOIIBIO KaTana3bl CBEXKEHATEPTHIX
MOPKOBH WJIH KapTodes.
Jlabopamopmvie onvimol
O3HaKOMJIEHUE C KOJUIEKIIUSMHU KayqyKOB, MJIACTMACC U BOJIOKOH.
[TpakTdeckas pabota. Pacro3naBanue miacTMacc M BOJOKOH.

11 KJIACC
CTpoeHue BelecTB



OcHoBHBIE cBe/leHus 0 cTpoeHuH aTtoMa. CTpoeHue aToMa: CocTaB spa (HyKJIOHBI) U
anekTpoHHas obonouka. [lonsrue 06 nzoronax. [ToHsATHE O XUMUYECKOM 3JI€MEHTE KaK
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsiIOM sipa.

Ilepuoguyeckasi cHCTEMa XUMHYECKHUX 3JIEMEHTOB M y4eHHe O CTPOCHHH aTOMa.
®dusnueckuit cmpich npuHsATOM B Tabmuue . Y. MenaeneeBa CHMBOJIUKH: MOPSIKOBOIO HOMEpa
3JIEMEHTa, HOMepa Neproia U Homepa rpynmnsl. [IoHsATHE 0 BaJIEHTHBIX 3JIEKTPOHAX.
OTtoOpaskeHre CTPOCHHSI SJCKTPOHHBIX 000JI0UYEK aTOMOB XUMUYECKHX JIEMEHTOB C TTOMOIIIBIO
3JIEKTPOHHBIX U 3JEKTPOHHO-Tpaduueckux Gopmyni. 3aKOHOMEpHbIE U3MEHEHHUS CBOMCTB
AJIEMEHTOB B NIEPUOAAX U IPYIIIAX MEPUOJNYECKON CUCTEMBI KaK CIIEICTBUE UX AJIEKTPOHHOIO
CTPOEHHUSI. DIEKTPOHHBIE CEMENCTBA XUMUYECKHUX JIeMEHTOB. CTaHOBJIEHUE U pa3BUTHE
MEPUOJNYECKOr0 3aKOHA U TEOPUU XMMHUUYECKOTO CTpOeHHUs. [IpeanochuIKu OTKpBITUS
MIEPUOIUYECKOr0 3aKOHA U TEOPUU XUMUYECKOTO CTPOCHUSI OPrAaHUYECKUX coequHEeHUM. Pob
JUYHOCTU B UCTOPUU XUMHH. 3HAYCHUE TIPAKTUKHU B CTAHOBIICHUH U PA3BUTHH XUMHUECKOU
TEOPHH.

Honnasi xummnyeckasi CBSI3b 1 MOHHasI KPUCTALJIMYecKas pemérka. KaTuoHbl 1 aHUOHBI.
[TonsiTe 06 MOHHON XUMHUYECKOU CBsI3U. DU3HYECKUE CBOMCTBA BEIIECTB, UMEIOIINX HOHHYIO
KPUCTAUINYECKYIO PELIETKY.

KoBanenTHasi xumudeckasi cBsi3b. [[oHsTHE O KOBaJIGHTHOH CBS3U. DJIEKTPOOTPULIATEIBLHOCTD.
Henossipras u nonsipHas KoBajJeHTHas CBI3b. KpaTHOCTh KOBAJIGHTHOM CBSI3U. MexaHU3Mbl
00pa30oBaHMs KOBAJIEHTHBIX CBS3€H: OOMEHHBII U JOHOPHO-aKIenTopHbId. [lonspHocTh
MOJIEKYJIbI KaK CJIEACTBHUE MOJIPHOCTH CBA3U U TEOMETPUU MOJIEKYJIbl. DU3HUECKHE CBOMCTBA
BEILECTB, UMEIOIIHNX aTOMHYIO WJIH MOJIEKYJISIPHYIO KPUCTANIMYECKYIO PEHIETKY.
Merananyeckasi XuMu4eckasi CBsi3b. [loHsATHE O METAINIMYECKON CBSI3H U METAJUTMYECKOM
KpucTaJmMueckoi pemérke. dusnueckue cBONCTBA METAIOB, 00YCIOBICHHbBIE UX
KpUcTauinueckuM ctpoenueM. [Ipumenenne meraios. YépHsie u 11BeTHbIC MeTasuibl. CIIIaBhI.
Bopopoanasi xummnueckasi cBsizb. MexXMOJIEKyJIIpHas U BHYTPUMOJIEKYJIsIpHasi BOAOPOAHAS
CBSI3b. 3HAUEHHE BOJIOPOIHBIX CBSI3€H B IIPUPO/IE.

Hoaumepsl. [Tonyyenne noauMepoB peakuusIMH MOIUMEPU3ALNN U TOJIUKOHICHCALINH.
Baxwuelinme npeacTaBUTeNy MIACTMACC U BOJIOKOH, UX MOJTYYEHHE, CBOMCTBA U TPUMEHECHHUE.
[loHsiTHE O HEOPTAHMYECKUX MMOJUMEPAX U UX IPEICTABUTEIN.

JucnepcHble cuctembl. [lonsiTre 0 nucnepcHol dasze u TUCIIEPCUOHHON cpesie. Arperatnoe
COCTOSTHUE U pa3Mep yacTHI] a3bl Kak OCHOBA JIJIS KJIacCU(PUKAIIUU IUCTIEPCHBIX CUCTEM.
['pyboaucniepcHbie CUCTEMBI — SMYIIBCUU, CYCIIEH3UU U a3PO30JIH, UX MPEICTABUTEIIN.
ToHKOAMCTIEPCHBIE CUCTEMBI — 30JIM U T€JIM, UX NpeacTaBuTenu. [IoHATHS 0 cuHepe3uce u
KOAryJsiluH.

Llemoncmpayuu

- Ilepmonnueckas cucrteMa xumudeckux 3y1eMeHToB /1. 1. Menneneesa B

pa3INyYHbIX (hopMax.

- Moziesib HOHHOM KPUCTAUTMYECKON PEIIETKY Ha IPUMEPE XJIOpHUaa Ha-

TpHSl.

- MuHepansl ¢ TOHHON KPUCTANINYECKON PEIIETKON: KalIbIUT, TaJIuT.

- Mognenu MOJIEKYJIAPHON KPUCTAIIMYECKON PEIIETKY HA IIPUMEPE «CYXOTO JIbJIa» UM HoJa U
ATOMHOM KPUCTALTUYECKOMN PEIIETKH Ha MpUMepe anmasa, Tpadura uiv KBapiia.

- Monens MonsipHoro o0bs€ma rasa.

- Monenu KpucTamIn4ecKuX peméeéToK HEKOTOPhIX METAJIOB.

- Konnekmuu 06pasioB pa3nuyHbIX AUCIIEPCHBIX CUCTEM.

- CuHepe3nuc 1 KoaryJisnus.

Jlabopamopnvie onvimoi

- KoHCcTpynpoBanue Moienm MeTaNINYeCKOM XUMUYECKOMN CBS3H.

- [TonydeHne KOTOUIHOTO pacTBOpa KYPUHOTO OeNKa, MCCIIeOBAHNE €r0 CBOMCTB C MOMOIILIO
JIA3€pHON YKa3KH U MPOBEICHUE €ro JIEHATYpallHH.

- [TonydeHue aMynbCUHN PACTUTENILHOTO Maciia U HaOII0ICHHE 32 €€ pacCIOeHUEM.



- [lonydeHue cycrieH3un U3BECTKOBOTO MOJIOKA U HAOJIOICHHE 32 €€ CeIMMEHTAIEH.

XHuMHYeCKHe peaKIuu

Knaccupukanusi XuMmudecKknx peakuuii. Mzomepusanus kak peakiusi, mpoTeKaromas 0e3
M3MEHEHHS COCTaBa BeulecTBa. AyutoTponus U e€ npuunHbl. Knaccudukanus peakiuii mo
pa3IMYHBIM OCHOBAHMSIM: 110 YUCITY U COCTAaBY PEareHTOB U MPOAYKTOB, 110 TEINIOBOMY 3(PPEKTy.
TepMoxuMHUUECKUE YPaBHEHHUSI PEAKIUi.

CxopocTh XMMHYECKUX peakiuii. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMUYECKUX
peaxkuuii: IpupoJia pearupyroiux BEeCcTB, TEMIIEPATypa, MI0IIa b COIPUKOCHOBEHHUS
pearupyromux BeUIeCTB, UX KOHIIEHTpalKsl, Hamnuue Karanuzaropa. [lonarue o karanuse.
DepMeHTHI Kak OMOJIOTHUYECKUE KaTaau3aTopbl. UHIHOUTOPHI peakiuii U UX 3HaUYCHHE.
OO0paTUMOCTh XUMHYECKHX peakuuii. XHMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIICHHUS.
[TonsiTue 06 00paTUMBIX peakIuiIX U XuMudeckoM paBHoBecuu. [Ipunnun Jle Illarense u
CIocoObI CMEIIeHUsI XUMHUECKOT0 paBHOBecus. O0111ast XxapaKTeprCcTUKa peakluy CUHTE3a
aMMHaKa U pacCCMOTPEHHUE YCIOBUN CMEIIEHUS PAaBHOBECHSI 3TOM peaKkMy Ha IPOU3BOJICTBE.
I'maposus. O6paTtuMelii 1 HeoOpaTUMBIHN ruapoau3. ['uaponus coneld u ero tumel. [lonstue 00
YHEPTeTHIECKOM OOMEHE B KIJIETKE M POJIM THIPOJIN3a B HEM.
OKHCIHUTEBbHO-BOCCTAHOBUTEIbHBIE peakunu. CTENEHb OKUCICHUS U €€ ONPEIEIICHUE 110
(dbopMysiaM OpraHMYECKUX U HEOPraHUUECKUX BelecTB. OKUCIUTENN U BOCCTAHOBUTEIH.
[TonsiTue 0 mponeccax OKUCIEHUS U BOCCTAHOBIJICHUs. COCTABIICHHE YPaBHEHUM XUMUYECKUX
peaKIuii Ha OCHOBE METO/1a 3JIEKTPOHHOTO OaaHca.

DJ1IeKTPOJIM3 PACIUIABOB U pacTBOPOB. IIpakTuyeckoe npuMeHEHUE ANEKTPOIU3A.
XapakTepHuCTUKa IEKTPOJIN3a KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IIpOLIECCa.
Oco0eHHOCTH ANEKTPOIIN3a, TPOTEKAIOIIETO B pAaCTBOPAX AEKTPoauToB. [lomyueHue rajoreHos,
BOJIOPOJia, KUCIOPO/1a, IIEJTOYHBIX METAJIJIOB U IIEJIOUEH, a TAK)KE AIIFOMUHMSL 3JIEKTPOIU30M
pacIuiaBoB ¥ pacTBOPOB COEIMHEHUH 3TUX 31eMeHTOB. [IoHATHE O raNbBaHOIIACTHKE,
rajlbBaHOCTETUH, paQUHUPOBAHUY LIBETHBIX METAIIIOB.

Jlemoncmpayuu

- PacTBOpeHne cepHO KUCIOTH M aMMHAYHON CETTUTPBI U (PHKCAILINS TETUIOBBIX SBJICHUMN /IS
3TUX MPOLECCOB.

- BzauMopelicTBue CoNsiHOM, CEpHOM M YKCYCHOM KUCJIOT OJIMHAKOBOW KOHIIEHTPALIUU C
OJIMHAKOBBIMH KyCOYKaMH (TpaHyJiaMH ) IIMHKA ¥ B3aUMOJICHCTBHE OJJMHAKOBBIX KYCOYKOB
Pa3HbIX METAJJIOB (MarHus, LIMHKA, ’keJle3a) C COISTHOM KUCIOTOM KaK MpUMep 3aBUCUMOCTHU
CKOPOCTH XUMUYECKOW PEAKIUH OT IPUPOJIbl pEarnpyOIUX BELECTB.

- BzaumoseiicTBue pacTBOpoB THOCYJIb(haTa HATPUs pa3HOW KOHLEHTPALMU U TEMIIEpaTyphl €
pacTBOPOM CEPHON KHUCIIOTHI.

- MonenupoBaHue «KHIISILEro CIOs».

- Mcnionp30BaHne HEOPraHUYECKUX KaTaIU3aTOPOB (Coieil xenesa, HoAuIa Kaus) U
MIPUPOTHBIX 00BEKTOB, COJEPKAIINX KaTaaasy (ChIpoe MsICO, KapTodens), s pa3ioKEeHUSs
NIEPOKCH]IA BOJIOPOAA.

- BzaumoelicTBre IMHKA C COJISTHON KUCIIOTOM U COJISTHOM KUCJIOTHI C HUTPATOM cepedpa Kak
IPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENILHOM PEAKIIMU U peakiMu 0OMeHa.

- KoncTpynposanue Moienu 3J1eKTpoau3épa.

- BuzneodparMeHT 0 IpOMBIIIJIEHHON YCTaHOBKE JUISl TOyYSHHs aTIOMUHUS.
Jlabopamopnvie onvimol

- Wnmoctpanus npasuia beprose Ha mpakTHKe: MpoBeIeHHE peakluii ¢ 00pa3oBaHUEM
0caJKa, ra3a 1 BOJbIL.

- 'eTeporenHslii KaTtaan3 Ha IPUMEPE Pa3I0KEHHSI IEPOKCUIA BOAOPOJA B IPUCYTCTBUH
JTUOKCH/Ia MapraHia.

- Cwmemenue paBHoBecus B cucteme Fe3+ + 3CNS— Fe(CNS)3.

- WcnplTaHue MHAUKATOpaMHU CPeJlbl pAaCTBOPOB COJIEH pa3IMYHbIX THIIOB.
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- OKHCIUTENBHO-BOCCTAHOBHUTEbHASL PEAKLIMsS U peakiyst oOMeHa Ha IpuMepe B3auMOIeHCTBUS
pactBopoB cynbdara meau(ll) ¢ xkene3om u pacTBOPOM MIETOUH.

Ilpakxmuueckas paboma. Pemienne SJKCIEPUMEHTAIBHBIX 33a4 110 TeMe

«XUMUYeCKask PeaKIus».

BemecrBa 1 UX cBoOlicTBa

MeTtanibl. PU3nvecKre CBOMCTBA METAJUIOB KaK (YHKIIMS UX CTPOEHUs. Jlenenue MeTaioB Ha
IPYNIBI B TEXHUKE. XUMUYECKUE CBOKWCTBA METAJIJIOB U 3JIEKTPOXUMHUYECKUN PsIl HAIIPSKEHUM.
[TonsiTue o MeTauioTEpMUN (AIFOMUHOTEPMUS, MATHUETEPMHUSL U 1. ).

Hemerauubl. Hemeramisl kak okucaurenu. Hemeramisl kak BoccTaHOBUTENN. Psif
ANEKTPOOTPULIATEIILHOCTH.

Heoprannveckue 1 oprann4eckue KucJa0Tbl. KucioTel B cBeT€ aTOMHO-MOJIEKYJIIPHOTO
ydeHus. Kuciaorsl B CBETE TEOPUM JIEKTPOIMTUYECKON nqucconuanuu. Kuciorsl B cBeTe
MPOTOHHOM Teopuu. OOIIMEe XUMUYECKHE CBOMCTBA KUCTIOT.

Heoprannyeckue u oprannveckue ocHopanusi. OCHOBaHUS B CBETE aTOMHO-MOJIEKYJISIPHOTO
ydeHus. OCHOBaHHUs B CBETE TEOPUH JIEKTPOIUTHYECKON nucconnannu. OCHOBaHUsS B CBETE
IIPOTOHHOM TEOPUU. XUMHUYECKH CBOMCTBA OPraHMYECKUX U HEOPTAHUYECKUX OCHOBAHUM.
Heopranuueckue n opranndeckue aMm@orepHbie coequnenns. Heopranmueckue
amQoTepHbIe COeAMHEHUS (OKCUIbI U TUIPOKCHIBI), X CBOMCTBA U MOJTy4YeHHE. AM(POTEpHbIE
OpPraHMYECKHUE COCIMHEHUS Ha PUMEPE aMUHOKHUCIIOT. [lenTuapl u nentuaHas cBs3b.

Couu. Knaccugukarus coneit. JKéctkocTs BoJbI U criocoObl €€ ycTpanenus. [lepexon
KapOoHara B ruipokapOoHart u oopaTHo. O0IIMe XUMHUECKUE CBOMCTBA COJICH.
Jlemoncmpayuu

- Komexknus merasuios.

- Kosnexuus HemeTauios.

- BzaumoeiicTBuE KOHLIEGHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEJIBIO.

- Benplmka TEpMUATHOM CMECH.

- Benbika yépHoro nopoxa.

- BrITecHEHME rajJOreHoB U3 UX PaCTBOPOB APYIMMH I'AJIOTC€HAMM.

-B3aumopeiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KUCIOTHI M aMMHaKa («IbIM
0e3 OorH:»).

- Ilonyyenue aMMuaKka U U3y4€HHE €T0 CBOWCTB.

- Paznuunble ciayyan B3auMOJEMCTBUS PACTBOPOB COJIEH aTFOMUHUS CO

IENI0YBIO.

- Ilonmyuenue KECTKON BOABI U YCTPAHEHHE €€ HKECTKOCTH.

Jlabopamopnvie onvimoi

- [TonyyeHne HepaCTBOPUMOTO THIPOKCUIA U €T0 B3AUMOJECHCTBUE C KUCIOTOM.

- HccnenoBanue KOHLIEHTPUPOBAHHBIX PACTBOPOB COJIIHOW U YKCYCHOM KHCIIOT KallelbHbIM
METOJIOM TP UX Pa30aBI€HUU BOJIOM.

- [Tonyyenne ampoTepHOro rUIPOKCHIA U U3yUEHHE €ro CBOMCTB.

- [IpoBeneHne KaueCTBEHHBIX PEAKLIUI IO ONPEICIICHUIO COCTaBa COJIH.

Ilpakmuueckas paboma. Perienne sxcepuMeHTaIbHBIX 3aj1ay 1o TeMe «BemecTBa 1 Ux
CBOMCTBa».

XuMus U COBpeMEeHHOe 00111eCTBO

Xumuyeckas TexHosorus. [Iponssoncrtso ammuaka u Meranosa. [lonaTue o XumMuueckoin
TEXHOJIOTMH. XUMHUYECKUE peaKklny, JIe)Kallle B OCHOBE IPOM3BO/ICTBA aMMHaKa U METaHOJIA.
O6mas knaccuuKalMOHHAs XapaKTepUCTUKA PEaKIUii CHHTE3a B IPOU3BOJCTBE ITUX
poAyKToB. HayuHble MpUHIIMIIBI, JIeKAIME B OCHOBE MPOU3BOICTBA aMMHUaKa U METAHOIA.
CpaBHeHHE 3TUX MPOU3BOJICTB. XUMHUYECKasi TPAMOTHOCTh KaK KOMIIOHEHT O0IIEH KyIbTyphI
4yenoBeka. MapKupoBKa yIaKOBOYHBIX MAaTEPHAIIOB, YJIEKTPOHUKH U OBITOBOM TEX-

HUKH, IPOAYKTOB IUTAHMSI, STUKETOK 110 YXOIy 3a OJEXKI0M.
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Jlemoncmpayuu

- Monenb NpOMBIIIJIEHHONW YCTAHOBKHU MOJYYEHUSI CEPHOM KUCIIOTHI.
- Mozeinb KOJIOHHBI CUHTE3a AMMHUAKA.
- BuneogparmeHTs! U crnaiiipl 0 CTENEHU KOJOTUYECKON YHCTOTHI TOBApa.

Jlabopamopnvie onvimol

- I/I3yquI/Ie MapKHUPOBOK Pa3IMYHbIX BUJ0OB IMIPOMBIINIJICHHBIX U ITPOAOBOJIBCTBCHHBIX TOBAPOB.

4. TemaTuyeckoe IJIAHUPOBaHUE YYeOHOro MaTepuaJia no xumum B 10 kiacce (6a3oBblit
ypoBeHb) 1 yac B Hezres110, Bcero 34 yaca

Tema, pazaen

Koi-Bo
JacoB

IIpakTrueckue u
nabopaTopHbBIE PAOOTHI

Kontpouns 3HaHui

Tema 1.IIpenmer
OpPraHUYECKON XUMMHU.
Teopus crpoeHus
OpPraHUYECKUX COCIMHEHUN
A.M. byrneposa

2

JI/O Nel. Hsrorosiienue
MOJIEIeH MOJIEKYJ
OPraHUYEeCKUX COCIUHECHUM.

Tema 2. YrieBogopoasl v ux
HPUPOHBIC HCTOYHUKU

12

JI/O Ne2. OGuapyxenue
IPOIYKTOB TOPEHHSI CBEUH.
JI/O Ne3. HccnemoBanue
CBOMCTB Kay4yKOB.

KonTposnbnast pabora
Nel. Teopus
XUMHUYECKOTO
CTPOEHUS
byrneposa.
YTIeBO0PObI.

AM.

Tewma 3. Kucnopon u
a30Tco/IepIKaIue
OpTaHHYECKHE BEIICCTBA

14

JI/O Ned. CpaBHeHue
CKOPOCTH HCIIaPCHUs BOJIBI U
dTaHOJA.

JI/O Ne5. PactBOpuMOCTH
TJIMIEPUHA B BOJIC.

JI/O Ne6. Xumuueckue
CBOICTBA YKCYCHOU KHCIIOTHI.
JI/O Ne7. Onpenenenue
HENPEeIeTbHOCTH
pacTUTENTBHOTO MacJa.
JI/ONe8. UsroromieHue
KpaxMallbHOTO KJelcTepa.
Nnentuduxanus kpaxmana
KaK KOMIIOHEHTa HEKOTOPBIX
MPOYKTOB MTUTAHUSI.

JI/O Ne9. UsrotoBnenue
MOJIETIEN MOJIEKYJT aMHHOB.
JI/O Ne 10. UzroroBienue
MOJICTT MOJICKYJIBI TJIHIIAHA.
IIpakTHyeckas padora.
Nnentndukanus
OpPTaHUYECKUX COCTUHECHHIA.

KonTposnbnast pabora
No2.  Kucnopon- wu
a30TCOo/IepKaIIIe
COEIMHEHMUS.

Tema 4. Oprannueckas
XHUMUS A 00IIIECTBO

IIpakTHyeckas padora.
Pacno3naBanue miactMacc U
BOJIOKOH.

PesepBHbIe yachl

BCET'O

34

JI/O 10 I1/P 2

12




TemaTH4eckoe NIaHNpPOBaHUe YPOKOB XxuMnu B 11 kiacce (0a3oBblii ypoBeHnb) 1 yac B
Henea10, Becero 34 yaca

Tema, pazaen

KommnuectBo
qacoB

[TpakTuyeckue u madbopaTopHbIE pabOTHI

Kontpous
3HAHUU

Tema 1.Ctpoenue
BEIIIECTB

9

JI/O Nel. MonenupoBaHue nepuoandecKoi
CHCTEMBI C IOMOLIbIO KapPTOUYEK

JI/O.Ne2. MonenupoBanue
METAJUIMYECKOU KPUCTALIINYECKON
peleTKy. (WM MEeTaITINYECKON CBS3H)

JI/O Ne3.[lenatypanust 6emnka.

JI/O Ne4. Tlony4eHne KOJUTOUIHOTO
pacTBOpa KypuHOro 0ejka, UCClIeIOBaHHE
€r0 CBOMCTB C IIOMOILBIO JIA3EPHOU YKa3KU
U POBEJICHHE €r0 JIeHaTypaliHy.

JI/O 5. Tlonmy4yenue sMylbCUu
pacTUTENLHOrO Maciia U HabJIoAeHUE 3a e
paccioeHUEM.

JI/O Ne6. ITonyuenue cycrneH3uu
«U3BECTKOBOT'O MOJIOKa» U HaOJIOICHUE 32
ee ceiMMEeHTalueN.

Tema 2.
XUMHUYECKHUE
peakuuu

12

JI/O Ne7. Ucnonb3oBaHue
HEOpPraHMYECKUX KaTaJlu3aToOpoB U
MPUPOIHBIX 00BEKTOB, COACPKAIIUX
Karaziasy, 1Ji pa3iokKeHHs IEPOKCUIA
BOJIOpOJA.

JI/O Ne8. Mnnroctparus npasmia beprosie
Ha MPaKTHUKE: MPOBEACHUE PEAKIIHI C
00pa3oBaHUEM OCaJiKa, ra3a v BOJIbI.

JI/O Ne9. UcnipiTaHNe MHAUKATOPaMH
Cpebl paCTBOPOB COJIEH PA3IUYHBIX THIIOB.

JI/O Nel0. OxuciautensHo-
BOCCTAHOBUTENIbHASI pEaKUsl U peaKlus
oOMeHa Ha MpuMepe B3aUMOICHCTBHUS
pactBopa cynbbara meau (l1) ¢ xenezom u
THJIPOKCHJIOM HATPHSI.

IIpakTnueckas padora Nel Pemenue
HKCIIEPUMEHTATBHBIX 3a/a4 10 TeMe
«XUMHYECKas peaKusi».

KonTponbnas
pabora Nel.
Crpoenue
BEIIECTBA.
XUMUYECcKue
peaKkiuu.

Tema 3.
BemecTBa 1 nx
CBOICTBA.

JI/O Nell. UccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM U
YKCYCHOU KHCJIOT KareJIbHBIM METOJIOM TIPH
uX pa30aBIeHUU BOJIOM.

JI/O Nel2. IlomyyeHue HEpaCTBOPUMOTO
THJIPOKCHUIA U €T0 B3aUMOJICHCTBHE C
KHCIJIOTOM.

JI/O Nel3.ITomyuenue ampoTepHOTo
TUAPOKCUIA U U3yYEHUE €r0 CBOKCTB.

JI/O Nel4. TlpoBeneHre KaueCTBEHHBIX
pEaKIHii IO OTIPENIEIICHUIO COCTaBa COJIH.

Kontponbhas
pabota Ne2
«BemecTBa u ux
CBOMCTBa»
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IIpakTyeckas padora Ne2 «Pemenune
IKCIIEPUMEHTAIBHBIX 33724 110 TEME
«BelliecTBa 1 UX CBOICTBaY.

Tema 4. Xumus u 3 JI/O Nel5. Nzyuenune MapKUpOBOK
COBPEMEHHOE Pa3IMYHBIX IPOMBIIIJICHHBIX U
00IIEeCTBO POIOBOJILCTBEHHBIX TOBAPOB.
PezepBHOE Bpemst 1
Bcero 34 JI/O 15 I1/P 2 2

5. KoOHTpoJIbLHO-N3MepHuTeJbHbIEe MATEPHAJIBI

I'abpuensn O.C. Xumus. 10 kmacc. KoHTponbHBIE M TpoBepoUYHBIE PabOTHl K y4eOHUKY
O.C.T'abpuensna «Xumusi. ba3oBbiii ypoBenb. 10 kmacc»: yueOHoe mocobue / O.C.
["a6puensu, [1.H.bepeskun, A.A.Ymakosa u ap. — M.: JIpoda, 2015. — 153c.

INa6puensa O.C. Xumusa. 11 kmacc. KoHTposibHBIE M NMPOBEPOUYHBIE PAOOTHl K YUECOHUKY
O.C.I'abpuensna «Xumusi. ba3oBeiii ypoBenb. 11 kmace»: ydeOHoe mocobue / O.C.
["a6puensiu, [1.H.bepeskun, A.A.Ymakosa u ap. — M.: [Ipoda, 2015. — 220c.

['abpuensn O.C. Xumuda. 11 kmacc: KOHTPOJbHBIE U MPOBEPOUHBbIE PabOTHI K Y4EOHUKY
O.C.I'abpuensina, I'.I'.JIbicoBoit «Xumusa. 11» / O.CTI'abpuensn, I1.H.bepeskun,
A.A.YmakoBa u ap. — 4-e u3z, crepeotun. - M.: Ilpoda, 2007. — 176c.

[Na6puensu O.C. Oprannyeckass XUMHs B TeCTax, 3ajgavax, ynpaxkHeHusax. 10 kmacc. Yueb.
nocobne s obmieoOpaszoBar.  yupexaeamii / O.C.I'abpuensn, W.I'.Octpoymos,
E.E.OctpoymoBa. — 2-e u3a., crepeoruit. — M.: npoda, 2004. — 400c.

["abpuensn O.C., OctpoymoB W.I'. Obmias xumust B TecTax, 3ajayax, ynpaxHeHusx. 11 ki —
M.: ipocda, 2003.

KontponsHo-m3meputensasie Mmarepuaisl. Xumusi: 10 kmacc / Coct. H.IT. TpoeryboBa. — M.
BAKO, 2011. - 112c.

KonTponbHo-uzmepurensubie Matepuaisl. Xumus: 10 kinace / Coct. H.IL. Tpoery6osa. — M.:
BAKO, 2011. — 114c.

6. MeToauuecKkue MaTepHuaJbl

1. Asropckas nporpamma O.C.I'aGpuensH. Xumusa. IlpumepHsle pabodne Hporpammsl.
[Ipenmernas nunusa yueoHukoB O.C.I'abpuensna, U.I'.OctpoymoBa, C.A. Cnankosa, 10-
11 xmaccel: yue6. mocoOue ansi oOmieoOpa3oBaT. opraHu3aiuii: 0a3oBbI ypoBeHb /
O.C.I'abpuensH, C.A.CnankoB. — 2-¢ uzn. — M.: [Ipocsemenue, 2021t, 64c.

2. Tabpuensa O.C., OctpoymoB W.I'. HacronpHas kaura yunrens. Xumus. 10 kmace. — M.:
Hpoda, 2004.

3. Tabpuensu O.C., JIeicoBa I'.I"., BBenenckas A.I'. HactonpHas kaura yautens. Xumus 11
ki1.: B 2 4. — M.: JIpoda, 2003-2004.

4. http://www.alhimik.ru TIpencrasieHsl cienyromme pyOpUKU: COBEThI aDUTYPUCHTY,
YUYHUTEIIO0 XUMHUH, CIIPABOYHUK

http://www.hij.ru/ Xypuan « XuMus u KU3HBY

6. http://chemistry-chemists.com/index.html Dnexrponnsrit xypHan «XuMUKU 1
XUMHUS.

http://c-books.narod.ru Jluteparypa mo XuMuH.

http://1september.ru / . XKypuan «IlepBoe ceHTAOps»

o

~

©o
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http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/

9. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBII OPTAT CO
CChIZIKaAaMM Ha o6pa303aTem,HHe CalTHI MO XUMUH.
10. wwwe.periodictable.ru CoopHuk craTeil 0 XHMHYECKHX JJIEMEHTAX,

7. Llndposbie 00paszoBaTebHbIE pecypchl

Jliist pa3paboTKH ¥ MPOBEICHUS YPOKOB XUMHUU, & TAKXKE IS CAMOCTOSITEIIbHON pabOThI
00y4aromuXxcs Mo MPEIMETY HCIIOIB3YIOTCS CIEAYIOIIe 00pa3oBaTeNbHbIC IaTHOPMBI U
CalTBhI.

1.Poccuiickast anekTponHas mkoia. https://resh.edu.ru/subject/29/

2.Ilopran «Mos mxkona B online», https://cifra.school/class/chem/

3.«SKmacc» Anpec caiira: https://www.yaklass.ru/

4 NurepHeT-ypok (0O0pa3oBaTesbHbIN BUICO opTai) Axpec caiita: https://interneturok.ru/
5.Wurepuet-yueOHrK «OCHOBBI XUMUM» Ajpec caiita: http://www.hemi.nsu.ru/

6.Xumus. OOpa3oBaTebHbINA CAUT IS IKOJILHUKOB. Azipec caiita: http://hemi.wallst.ru/
7.Enunas kosutekims @ poBeIx 00pa3oBaTeIbHBIX pecypcoB. Apec caiita: http://school-
collection.edu.ru

8.®ectuBainp negarorndeckux uaeit "OTKPBITHIN ypok" Anpec caiita:
http://festival.1september.ru/subjects/4/

9.Vuebuuk xumuu. Azpec caiita: http://my.mail.ru/community/chem-textbook/
10.Menua-ypoxku caiita I'Y 10 HTUCO https://media.edu.yar.ru/media/index.html?group=21
11.®enepanbHbli IEHTP HHGOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru/catalog/srednee_obshee

12. TectoBbie pabotsl mo xumuu 11 xmacc https://infourok.ru/biblioteka/himija/klass-
11/uchebnik-278/type-58

13. [lepconanbublit caiit yunrens Monoakunoit H.H.
https://www.sites.google.com/site/personalnyjsajtmolodkinojnn/ucenikam/10-klass

14. 10. «Caoam TUA: Pemry EI'D», https://chem-ege.sdamgia.ru/
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http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
https://resh.edu.ru/subject/29/
https://cifra.school/class/chem/
https://www.yaklass.ru/
https://interneturok.ru/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://festival.1september.ru/subjects/4/
http://my.mail.ru/community/chem-textbook/
https://media.edu.yar.ru/media/index.html?group=21
http://fcior.edu.ru/catalog/srednee_obshee
https://infourok.ru/biblioteka/himija/klass-11/uchebnik-278/type-58
https://infourok.ru/biblioteka/himija/klass-11/uchebnik-278/type-58
https://www.sites.google.com/site/personalnyjsajtmolodkinojnn/ucenikam/10-klass
https://chem-ege.sdamgia.ru/

KanennapHo-reMaTuieckoe NJiaHMPOBAHUE
ypoxkoB xumuu B 10 kiacce (0a30Bblil YypOBeHb)

1 yac B Hexea10, Bcero 34 yaca

No

Tema ypoka

| Copep:xaHne ypoka

1.Ilpedomem opzanuueckoit xumuu. Teopus cmpoenusa opeanuyeckux coeounenuii A.M. Bymneposa

(2w)

1/1

TIpenmeT oprannyeckoi
XUMUH.

Opranudeckne BeIIecTBa: MIPUPOTHOE, HACKYCCTBEHHOE
cuaTeTHIeckoe. OCOOCHHOCTH COCTaBa M CTPOSHHUS OPTaHWICCKUX
BemiecTB. Butaimsm u ero kpax. [loHsatme o0 yrieBomoponax.
lemoncmpayusa. 1lnaBinerne, oOyrmuBaHNE U TOPEHHE OPTaHUIECKHUX
BemecTB. Mojenu (mapocTepKHEBble ©  OOBEMHBIC) MOJIEKYI
OPraHMYECKUX  COCAMHCHWM  pasHbIX  KkiaccoB.  OmpenencHue
AJIEMEHTHOI'0 COCTaBa OPTaHUYECKHUX COCAMHCHUH.

IHoptpetsl A.M. ByTneposga, .4 Bepuennyca, ®@. Bénnepa

212

OCHOBHBIC  TIOJIOKCHUS
TEOPUU  XUMHUYECKOTO
CTPOCHUSA AM.
Bbyrneposa.

OcHOBHBIE II0JIOKCHUA TECOpHUUn XUMHNYECKOI'O CTPOCHMUA.
BanentHocts. CTpyKTypHble (POpMyJBI, IHOJNHBIE W COKpAlIEHHBIE.
[IpocTeie (ogmHApHBIC) W KpaTHBIE (IBOWHBIE W TPOWHBIE) CBS3H.
N3omMepus u nzomepsl. B3auMHOE BIUSHAE aTOMOB B MOJIEKYJIAX.
Jlabopamopmnutii onvtm 1. VI3roTOBICHUE MOJICIEH MOJICKYIT
OpPraHUYECKUX

2. Yenee00opoowt u ux npupoonvie ucmounuxu (12 u)

3/1

ATKaHbI

Onpenenenune. ['oMomorndyeckuii psii MpeaenbHBIX YIJIEBOJOPOIOB U
ux obmas Qopmyna. CTpyKTypHas HU30MEpHUs YIJEPOIHOH IICIH.
Panukanel. HoMeHKIIaTypa ajnkaHoB.

412

XHUMHYECKHE CBOMCTBA
aJIKaHOB.

XUMHYECKHE CBOWCTBA QJIKAHOB: TOPEHHE, DPEAKLUUH 3aMEIleHHS
(TajoreHMpoBaHusl), peaklusl pa3iokKeHHs MeTaHa, JACTHAPUPOBaHHE
JTaHa.

Lemoucmpayuu. I'openne merana, OTHOLIEHUE METaHa, K PacTBOpaM
IepMaHraHata Kaiausi u OpoMHoW Boje. Jlabopamopnwtii oneim 2.
OOHapy>keHHe NPOJIyKTOB TOPEHHUsI CBEUH.

5/3

AJIKEHBbI.

OTHIIEH. Onpezenenue. T'omosornueckuii psan AJIKEHOB.
Homenxmarypa. CTpyKTypHas ¥ IpOCTpaHCTBEHHAs (T€OMETpHYIECcKas)
momepus. [IpoMBIIUIEHHOE TMONMydYeHHE QJIKEHOB: KPEKHHT W
NEeTUApUpOBaHre ankaHoB. JlabopaTopHoe mONydeHHE J3THUJICHA —
peakuus feruaparanuu  3taHona. /lemoncmpauuu.. llonmydenve
STUJICHA PEaKIMeH eruapaTaIii 3TaHoIa

6/4

XHUMHUYECKHE CBOMCTBA
AJIKEHOB.

Peakiun MIPUCOCTUHEHUS: rUpaTaius, raJIoreHUpOBaHUE,
TUIPOTANOreHUPOBaHue, nonuMepusanus. [IpaBmio MapKOBHHKOBA.
Oxucnenuve ankeHoB. KadyecTBeHHbIC peaKIMU Ha HEMNpEICTbHbIC
yriaeBooposl Jemoncmpayuu. OTHOIICHUE 3TUJICHA, K PacTBOpam
MepMaHraHata Kajiusi ¥ OpOMHOH BOJIC.

715

Ankanuensl. Kayuyku.

Omnpenenenune, Homenknarypa. Conpsoxénnble nuensl. byranuen -1,3,
monpeH byraaumen wu wu3onpeH. Peakmus JleGemeBa. Peaxius
NPUCOEANHEHUsT  ankajaueHoB.  Kayuyku:  HaTypajdpHBIA U
cUHTeTH4YecKHid (OyTaJneHOBBIH, W30NpPEHOBHINH). Bynkanuzanms
kayudyka. Pesuna. D6ouut Jemoncmpayuu. Paznoxenve xaydyka npu
HarpeBaHuH, HCIIBITAHNE MTPOAYKTOB PA3I0KEHUS HAa HENPEAEIbHOCTD,
komnekimsa «Hedts u HedrenpomykTe», «KamMeHHBIH yroiab H
MPOAYKTHI €ro nepepadboTkmy», «Kayayku»

JlaGopaTtopHblii onbIT 3. «/cciejoBaHe CBOWCTB KAyYyKOB

8/6

AJIKWHBI.

Onpenenenne. Homenknarypa. [lomyuenue u mpuMeHeHHE alleTHIICHA.
XUMHUYECKHE CBOWCTBA alleTUJIEHA: TOPEHHE, PeaKus
MPUCOEIUHEHHUS, THIPOTrajJOreHUPOBAHKE, TAIOTeHUPOBAHUE,
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runparanus (peakuus Kydeposa). BuHWIXmopun, moJTuBHHUIXJIOPHUA.
Jemoncmpayua: norydeHue aleTHICHa THAPOIN30M Kapouaa
KaJIbIIMsl, €r0 TOPEHUE M OTHOILIEHHE K pacTBOpaM IepMaHTaHaTa
KaJusi 1 OpoMHO# Bojie

9/7 | ApeHsl. Ompenenenre. beH30i: €ro cTpoeHHWE, HEKOTOPBIC (QU3WYECKHE H
XMMUYECKHE  CBOMcTBa  (ropeHue, peaknus  3aMelleHus  —
rajJloreHUPOBaHWE, HUTPOBAaHHE) IONY4YEHHWE W  IPHUMEHEHHE.
OKcTpakuus.

Jemoncmpayuu: uccieqoBaHUE CBOMCTB O€H307a C IIOMOILIBIO
OBITOBOTO pacTBOpUTENST «CONBBEHTY

10/8 | IlpuponHblii ras. CoctaB mpuponHoro rasa. Ero HaxoxzaeHue B  IpHpoOJE.
[IpeumyiiecTBa OPUPOAHOrO Tra3za Kak TOIUIMBA. XHUMHUYECKas
nepepadoTKa MPUPOJHOIO rasa: KoHBepcusi, nuponun3. CUHTE3 ra3 u
€ro HCIOJIb30BaHuE.

Jlemoncmpayuu: kapta oJe3HBIX HCKomaeMbix Poccun
11/9 | Heptp u cmocoObl ee | [TomyTHbIi HedTAHON ra3, ero coctaB U (Hpakiu — ra30Bblii OCH3MH,
epepadoTKH. mpomnaH-OyTaHoBasi, cyxoi ra3. Hedts, e€ cocraB m mepepaboTka —
Meperonka, KpekuHr, pudopmunr. Hedrenpoayktel. OxTaHOBOE
YHUCII0; OCH3UH.

12/ | Kamennsiii yroib u ero | Mickomaemblii  yrojib: aHTpaIMT, KaMeHHbIA, OypbIid. KokcoBamue

10 nepepadoTKa. KaMeHHOro yrisi. KOokcoBbIi ra3, aMmMuayHas BOAa, KAMECHHOYTOJIbHAS
cMona, Kokc. [asudukanmust w KaTanUTHYECKOE THAPHPOBAHHE
KaMEHHOTO yIJIA.

Hemoncmpayuu. Komnekuus «KaMmMeHHBIH Yroib U NPOAYKTHI €T0
nepepadboTKNY

13/ | IloBTOpeHwue u TecTupoBaHue U pemieHue 3aaa4d

11 00001eHe o TeMe

«YTneBoaopoIb»
14/ | KonrponbHas pabora 1o
12 teme «Teopust crpoeHus
OpPTraHUYECKUX
coeuHeHU A.M.
Byrnepoga.
YrneBogopoabn»
3.Kucnopood u azomcodepicawgue opzanuyeckue eewecmea (14 u)

15/1 | Onnoaromubie ciupthl. | OmnpeseseHue. DYHKIMOHAJIBHAS TUAPOKCHUIIbHAS rpymnma.
lomonornyeckuid  psii  TpPEACNBHBIX  OJHOATOMHBIX  CIHPTOB.
W3omepust nonoxeHus: QyHKIHMOHAIBHOM rpyniisl. BogopoaHas cBsi3b.

16/2 | OgHoaTOMHbBIE CIIUPTHI M | XHUMHYECKHE CBOWCTBA CHHMPTOB. AJIbJETHIHAS Tpymma. Peakius

UX CBOMCTBa STepU(HKALNY, CIIOKHBIE PUPHI, MPUMEHEHHE cIUpTOB. [leiicTBre
METHJIOBOT'O U 3THJIOBOTO CITUPTOB HAa OPraHU3M UYeJIOBEKa.
Jemoncmpayuu: oKUCIeHNE CIUPTa B ajlbJETUA
JlabopaTopHble OIBITBI: CPaBHEHHE CKOPOCTH HCIApEHHs BOJABI H
CIHpTa

17/3 | MHOroaToMHbIe Onpenenenne.  OtwineHrnukons.  [nmunepun.  Ilomydenwe  wu

CIHPTBHI. XMMUYECKHE CBOMCTBA MHOrOAaTOMHBIX crnupToB. KauecTBeHHas
peaxius Ha MHOTOATOMHBIE CIUPTHI. AHTH(PH3.
Jlemoncmpayuu: kadecTBEHHAs1 PEAKLUs HA MHOTOATOMHBIE CITUPTHI
Jlabopamopnutit onvim 4. PacTBOPUMOCTS IJIMIIEPUHA B BOJIE.

18/4 | ®denou. Crpoenue, cBOHCTBa 1 momydeHue ¢peHomna. KauecTBeHHas peakius Ha
(enon. BzaumHoe BIHsIHHE aTOMOB B MOJIeKyJIe (eHoa.
Jlemoncmpayuu: pacTBOPUMOCTh (EHONA B BOJE TNPU OOBIYHOM
TeMIieparype u HarpeBaHuu. KauectBeHHas peakiusi Ha QeHoI

19/5 | Anpneruasl ¥ KETOHBL. Ompenenenne. QDopManbAeTu, W  aleTaAIbACTHI. XUMUYICCKUE

CBOICTBa aJIbACTHUO0B. KauecTBennas peakiusA Ha aJbACTUABI.
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Peakiust monukonaeHcanuud KapOonunbHas rpymnma. KeToHsl Ha
MpUMeEpe areToHa
Jlemoncmpayus: KaueCTBCHHAS PEaKIlMs Ha aJbJCTHIIbI

20/6 | KapoonoBbie kucnothl. | [IpenenpHble  ONHOOCHOBHBIE ~ KapOOHOBBIE  KHCIOTBHI, ux
romojorudeckuid psa. IlomyyeHne u mnpuUMeHEHHE KapOOHOBBIX
KHCIIOT.
XUMHUUECKHUE CBOIiCTBa KapOOHOBBIX KHCJIOT. Peaxmust
TepUPHUKALNH.
Jemoncmpayuu: TpPeNCTaBUTENN pa3HbIX KIACCOB KapOOHOBBIX
KHCJIOT.
Jlabopamopubsiii onsim 5: XUMUYECKUE CBOMCTBA YKCYCHON KHCIOTHI
21/7 | CrmoxHbIe a¢upsl. | Peaknusa stepudukarun. Crnoxasie 3¢uphl. JXuUpel HX COCTaB H
Kupsr. TrUIpoNN3 (KUCIOTHBIN U 1esiouHoi). Mbuia ['uapupoBaHue )KHUPOB.
Jemoncmpayuu: KONIEKIMH CIOXKHBIX 3QHUPOB, KOJJICKIHS KHUPOB.
OO6pa3Irel TBEPIOTO M KUIAKOTO MBLJIA.
Jlabopamopnerii  onetm 6.  ompelereHHEe  HEMPEIeTbHOCTH
pacTUTEIHHOTO Macia
22/8 | YrneBosl. VYrneBoabl. Monocaxapusl. ['roko3a kak anpaerugocnupt. CopOur.
MOoJI0YHOKHCIIOE U CIIUPTOBOE Opoxkenue. dotocuuTes. Jucaxapuipl.
Caxapo3a. [lonucaxapuapsl: Kpaxmai, HEUT0JI03a.
Jlemoncmpayuu: B3anMoIeHCTBUE TIFOKO3bI C THAPOKCHIOM MeH (//)
Kak ajpaerugocnupra. KadecTBeHHas peakiuss Ha Kpaxmall.
Jlabopamopuwiii onvim 7: oOHapyXeHHE Kpaxmajga B MPOLYKTax
MIUTAHUS
23/9 | AMuHsI. AMuHOrpynma. AMUHBl TpeelbHble W apoMaThdyeckue. AHWINH.
[Tony4yenne ammnoB. Peakmus 3unuHa. XWUMHYECKHE CBOWMCTBA U
MpUMEHEHUE aMHUHOB /Jlemoncmpayuu: nOpTpeT 3UHUHA, KOJUIEKLINUU
AHWIMHOBBIX Kpacuteneil. Jlabopamopusiit onsim 8: M3rOTOBICHUE
MOJIETIH MOJIEKYJI aMUHOB.
24/ | AMUHOKHCIIOTBI. benku. | AMMHOKHCIOTBI Kak aM(OTepHbIe OpPraHWYecKHe COCTUHEHHSI.
10 I'muuuz. Peakuus nonukonnencauuu. [lentuanas cBssb. [lepBuunas,
BTOpPHYHAs, TPETHYHAsI CTPYKTYphl OenkoB. KauecTBeHHBIE peakiyu
Ha O6enku. ['uaponus. denatypanus. bruonorndeckas GyHkuus 6enkoB
B OpTraHu3Me
Jemoncmpayuu: cBoiictBa rmnuHa. L{BeTHbIE peakunu OEIKOB.
Jlabopamopuotit oneim 9. Jlenarypanus OenkoB. Pasnoxenue
MEPOKCHIA BOAOPO/IA C MOMOIIBIO KaTaJIa3bl IPUPOAHBIX OOBEKTOB.
25/ | I'enetnueckas cBs3b | [loHsTHE O reHeTHUECKON CBS3M Ha OCHOBE B3aMMOIIEPEXOJI0B MEKIY
11 MEXIY KJIaCCaMHM | KIJIaCCaMHM YTJIEBOJIOPOJIOB, KUCIOPOJ U a30TCOAEPKAIIUX COEAMHEHUI
OpraHMYECKUX WnmocTpanuss TeHETHUECKOHW CBSI3M Ha TIPUMEPE OPraHUYECKHUX
COCIMHEHHH. coeguHeHnid. MmmocTpanmsi TeHETHUECKOW CBA3M Ha IIpUMEpe
OpPTaHMYECKUX COCIMHEHMH pa3HBIX KIJIACCOB COJEpPIKAlNX /IBa aToMa
yraeposa.
26/ | Tlpaktnyeckas pabota | MaenTrduKaims opraHndecKux COSAMHEHMH
12 Nel Wnentuduxars
OpTraHUYECKUX
COEIMHECHMI.
27/ | TloBTopenue u
13 o0o0mIeHe 1O TeMe:
«Kucnopon- u
azoTcojepKaIne
COEJIMHEHUS»
28/1 | KontponeHas  pabora
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4 No2 mno TeMe
«Kucnopon- u
a30TcojepxKaIue
COCJTUHCHUS
4. Opzanuueckan xumus u o6wecmso (5 u)
29/1 | buoTexHONOTH. ITepronsr e€ pazButusa. Tpu HampaBIeHHS OWOTEXHOJIOTHH: TEHHAas
(umum  TeHeTWYecKas) ~— WHXKCHEpHWsS;  KICTOYHAs  WHXKEHepus,
Ouosnoruueckass HHXCHepUs. [ eHeTHYecKH MOIUPHUIIMPOBAHHBIC
opraum3mbl  ('MO) wu TpaHcrenHas upoaykuus. KioHupoBaHue.
NmvMoOunm3oBanHbIe PepMEHTHI 1 HX IPUMECHEHHE.
JemoHcTpanuu: BUACO(WIBMBI W CIAWJbl 10 OMOTEXHOJOTUH U
MMMOOMIM30BaHHBIM (DepPMEHTaM
30/2 | TTomumepsr. Knaccudukarus noauMepo. VICKycCTBEHHBIC TIOTUMEPBI: TIEIUTYIOH]T,
alleTaTHBIN MIEJK, BUCKO3a, eJUTo(aH
JleMOHCTpaIus: KOJJICKIIUN TTOJIMMEPOB, CHHTETUYCCKUX MOJUMEPOB
U U3JEIUU U3 HUX
Croco0b1 MOITyYeHUS TTOJTIMEPOB: MTOJIMMEPHU3ATIHS u
nonukoHeHcanus. CHUHTETHYECKHe BOJIOKHA: KalpOH, HEWJIOH,
KEBJIap, JIaBCaH.
Jemoncmpayuu. Konnekiuyu CHHTETUYECKUX MOJUMEPOB, BOIOKOH U
U3IEeIUN U3 HUX.
31/3 | Cunrernueckue [MonuMepu3anuss ¥ TOJUKOHJCHCAIMS KaK CIOCOOBI MMOJyYeHHUS
TIOJIMMEPBI. nonumepoB. CuHTeTHueckne Kaydyku. [lomuctupon, TedoH,
MOJMBUHWIIXJIOPUJI, KaK MpeACcTaBUTeNH miuactMace. CHHTETHUECKUE
BOJIOKHA: KaIllpOH, HEHJIOH, KeBJIAp, JIABCaH.
32/4 | TlpakTudeckast  pabota | Pacmo3HaBaHHe MJIACTMACC M BOJOKOH.
No2.  «Pacmo3naBanme
TUTACTMACC W BOJIOKOHY.
33/5 | TloBTOpeHue u
00001IIeHIE 3HaHUH.
[MonseneHue UTOTOB
y4e0HOT0 Toja.
34/ | Pe3epBHOE Bpems s
MPOBEAECHUS
aIMUHHUCTPATUBHBIX
K/p, OOIIEIIKOIBHOTO
CIOTPYXKEHUSI» U JIP.
KanennapHo-remartudeckoe mjiaHupoOBaHUe
ypokoB xumum B 11 ki1acce (0a30Bblil ypOBEHb)
1 yac B Heae10, Bcero 34 yaca
Ne \ Paznen / Tema ypoka
Tema 1 «CTpoeHue BemecTBay 9 yacon
1/1 OCHOBHBIE CBEJIEHUS O CTPOEHUHU aToOMa.
212 [Tepunonnueckas cuctema xumudeckux smeMeHToB .M. Menneneea u
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yaenue o crpoernn aroma. JI/O Nel. MonenupoBaHue nepruoInuecKon
CHUCTEMBI C IIOMOIIbIO KapTOYEK.

313 CraHOBIIEHME U pa3BUTHE NEPUOJUYECKOT0 3aKOHA U TEOPHUH XMMUYECKOTIO
CTPOCHHUSI.

414 MoHHas XuMHYECKasi CBsI3b M MOHHBIE KPUCTAIUNINUECKUE PEILIETKH.

5/5 KoBanenTHas xuMudeckas cBsi3b. ATOMHBIE U MOJICKYJISIPHBIC
KPUCTANINYECKUE PEIIETKH.

6 /6 Merammmueckas xumudeckas cBszb. JI/O.Ne2. MonenupoBanue
METAJUINYECKON KPUCTAJUIMYECKON pelIeTKH (MEeTaNIMYeCKOM CBA3H).

717 Bopopoanas xumudeckas CBS3b.

8/8 | [lonumepsl.

9/9 JlucniepcHbIC CHCTEMBI.

JI/O Ne3.[lenarypanust Oenka.

JI/O Ne4. TTony4yeHue KOUIOUTHOTO PacTBOpa KypruHOTo Oerka,
UCCIICIOBAaHHE €r0 CBOMCTB C TTOMOIIBIO JIA3EPHON YKa3KH U IPOBEICHUE €T0
JICHaTypalHH.

JI/O 5. TlonyyeHue SMyJIbCHH PACTUTEIHHOTO Maciia U HabJII0IcHHE 3a e
pacciIoeHHEM.

JI/O Ne6. ITonmydeHne CyCcrieH3uH «M3BECTKOBOTO MOJIOKa» U HAOII0ICHHE
3a ee celMMEHTalueH.

Tema 2 «Xumuyeckue peakuum» 12 yacos

10/1 Krnaccudukanus XuMHUeCKUX peakiuii (C ydacTheM HEOPraHUYECKUX
Beriect). JI/O Ne7. [IpoBeneHune peakiuid, HAYIIHX 0 KOHIIA, TIO MTPABUITY
bepronne.

11/2 | Knaccudukaiusi XUMUYECKUX Peakiuii (C y4acTHeM OpraHUueCKIX
BEIIECTB).

12/3 Ckopoctb xumudeckux peakiuii. JI/O Ne7. Mcnons3oBanue
HEOPraHMYEeCKUX KaTaJn3aTOPOB U MPUPOJHBIX 0OBEKTOB, COJIEPHKALIUX
KaTaJyiasy, /Ui Pa3IoKEHHsI IEPOKCHAA BOIOPOIA.

13/4 OOpaTuMOCTh XUMUYECKUX peakiiidi. XMMHUYECKOe paBHOBECHE U CIIOCOOBI
ero cmenienus. JI/O Ne8. Mnmmroctpanus npaBuia beprosie Ha mpakTuke:
IpOBE/IEHUE peakIii ¢ 00pa30BaHUEM 0CaJIKa, I'a3a U BOJIBL.

14/5 I'maposns oOpatumsblit 1 HeoOpaTtumbli. Ciydau rugposnza coiei. JI/O
Ne9. McnipiTaHne MHAMKATOpAMHU CpeJibl pACTBOPOB COJIEH Pa3IMUHbIX THIIOB.

15/6 ['uponu3 opraHnyecKkux coeMHeHu. Pois B 0OMeHe BeliecTs.

16/7 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

JI/O Ne10. OxucnuTebHO-BOCCTAHOBUTENbHAS PEAKLUs U peakius oOMeHa
Ha TIpUMepe B3auMoieicTBUs pacTtBopa cyibdara meau (I1) ¢ xxenesom u
THJIPOKCUJIOM HATPHSL.

17/8 | DnekTposu3 paciiaBoOB U PaCTBOPOB.

18/9 | DaekTpoian3, IPaKTHUECKOE NPHUMEHEHHE.

19/10 | IMpakTrueckas padota Nel «PerieHre SKCIepUMEHTAIBHBIX 3334 [0 TeMe
«XUMHUYECKas peakLus».

20/11 | TToBTOpeHue u 0000IIEHHE MaTepHraia o TeMaM «CTpOoeHHe BEIIeCTBay 1
«XUMHUYECKasl PeaKLus».

21/12 | KonrponbHas padota Nel mo temam «CTpoeHue BemecTBa» u « XUMU4ecKas
peaKImsy.

Tema 3 «BemecrBa u ux cBoiicTrBa» 9 yacoB

22/1 | Metamusl.

23/2 | Hemeramibl. biaropoiabie rassl.

24/3 Kucnoter Heopraamdeckue n opraamdeckue. JI/O Nel 1. UccnenoBanue
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KOHILIEHTPUPOBAHHBIX PACTBOPOB COJITHOW U YKCYCHOM KUCJIOT KalelbHbIM
METOJIOM IIPH UX pa30aBICHUH BOAOM.

25/4 Heoprannueckue u opranndeckue ocHoBanus. JI/O Nel2. [Tonyuenue
HEPaCTBOPUMOI'0 TMIPOKCHUIA U €r0 B3aUMOJCHCTBUE C KHUCIOTOM.

26/5 | Heopranuueckue u opranndeckue aM(pOoTepHbIe COSAMHEHNUS.
JI/O Nel3.ITonydenue ampOTepHOTO TUAPOKCUIA U U3YICHHUE €r0 CBOMCTB.

2716 Comu. JI/O Nel4. [IpoBeaeHre Ka4eCTBEHHBIX PEAKIIHI 10 ONPEICICHUIO
COCTaBa COJIH.

28/7 | Ilpaktuueckas pabora Ne2 «PelieHne 3KCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME
«BelecTBa U UX CBOWCTBAY.

29/8 IToBTOpeHHe n 0000IIEHNE MaTepralia TeMbI «BeliecTBa u uX CBOMCTBaY.

30/9 | KourpoasHas pabora No2 o teme «BelecTBa 1 UX CBOMCTBaY.

Tema 4 «Xumusi M coBpeMeHHOe 001ecTBO» 4 yaca

31/1 XHUMHYECKHE TEXHOIOTUH.

32/2 | Xumuueckasi [paMOTHOCTb KaK KOMIIOHEHT OOIIel KyJabTypbl uenoBeka. JI/O
Nel5. M3yuenue MapKUpPOBOK pa3IUYHbIX MPOMBIIIJIEHHBIX U
MIPOJIOBOJILCTBEHHBIX TOBAPOB.

33/3 0O0606menne matepuaia Kypca xumuu. [logseenre nToroB roja.

34/4 | PezepBHOE BpeMs [UIs TIPOBECHUS a]MUHUCTPATUBHBIX K/P,
OOIIEIIKOJILHOTO «ITOTPY>KEHHSD» U JIp.

ConepixaHue ypoKoB H BH/IbI /IeSITeJIbHOCTH CMOTPH B ABTOPCKO# MporpaMmme
O.C.I'abpuensn. Xumus. [Ipumepnsie paboume mporpammsl. [Ipenmernass nuHus yuyeOHUKOB
O.C.TI'abpuensina, W.I'.OctpoymoBa, C.A. CnankoBa, 10-11 kmaccel: y4e0. mocobue st
obmieoOpaszoBar. opranusanuii: 6a3oBbiid ypoBeHb / O.C.I'abpuensn, C.A.CnagkoB. — 2-¢ U31. —
M.: IIpocsemenue, 20211, 64¢. (IPUITIOKEHUE B DIEKTPOHHOM BHJIE).

CcbLka Ha mporpammy
https://docviewer.yandex.ru/view/37955469/?page=49&*=%2BKCX0ctyWkSOmAaWo0%2Fe3t
YYaffi7InVybCl6Imh0dHBzOIi8vY 2F0YWxvZy5wcm9zdisSydS9hdHRhY 2htZW50L2VhOTIm
MmVIYWEXYTgyYTQyZTM20GZmZDdkMTUyY|jlyZGI2NzBhMTEucGRmliwidGI0bGUIO
WIYTK5ZjJIZWFhMWE4AMmMEOMmUzNjhmZmQ3ZDEIMmIyMmRIiNjcwYTExXLnBkZilsIm5
vaWZyYW1l1ljp0cnVILCJ1aWQIiOilzNzkINTQ20SIsInRzljoxNjMwNDA4MTYwWNDAOLCJ5
dSI61jQ2MTIWN]YYM]EOMTQ50TYzMjliLCJzZXJWUGFYyYW1zljoidGOOMTYzMDQwODE
1MiZ0bGQ9cnUmbGFuZz1ydSZuYW1IPWVhOTIMMmMVIYWEXYTgyYTQyZTM20GZmZD
dkMTUyYY|lyZGI2NzBhMTEucGRmMJnRIeHQ9JUQwJUIwJUQwJUIYJUQxJTgyJUQwJUJFJU
OxJTgwJUOxJTgxJUuQwJUJBJUOQWIUIWJUOXJThGKYVEMCVCRIVEMSU4MCVEMCVCR
SVEMCVCMyVEMSU4MCVEMCVCMCVEMCVCQYVEMCVCQYVEMCVCMCsIRDAIQkK
YIRDAIQkUrJUuOxJTglJuQwJUI14JUQwJUJDJUOQwWJUI4JUQWJUI4AKYVEMCVCMyYyVEMCV
CMCVEMCVCMSVEMSU4MCVEMCVCOCVEMCVCNSVEMCVCQIVEMSU4RIVEMCV
CRCsxMC0xMSsIRDAIQKEIRDAIQKIIRDAIQJAIRDEIODEIRDEIODErJUQxJTg0JUQwJU Iz
JUOWJUJFJUOXxJTgxJnVybD1odHRwcyUzQS8vY 2F0YWxvZy5wem9zdi5ydS9hdHRhY 2htZ
W50L2VhOTImMMmMVIYWEXYTqyYTQyZTM20GZmZDdkMTUyYYjlyZGI2NzBhMTEuUcGR
MJImxyPTE2Jm1pbWU9cGRMImwxMG49cnUmc2InbjOwYmEzZDY50WUwYTc2NzEOYTI2
ZjcewYjhmNDhhMWFIMyZrZ XlubzOwIn0%3D&lang=ru
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