PacemoTtpero
Pykosoaurens
HIKOJIEHOTO METOAHYECKOro
obseuHEHNS yauTeNneH
NPEIMETHHKOB
"~ (I'pecs H.H.)
Ne 1

or« 30 » 08 2022r.

MynuununaabsHoe Gi0xeTHOe 00meodpazoBaTe/IbHOE YIpeKIeHHE
«bpaHEKOBCKas cpeaHas mKoga NeS»

CornacoBanHo YTBepikaan
3aMecTHTeNn /] g;gq,’ HIKOJIEI
aupexTopa no ¥BP PN, . (Xpammora H.C)
viman E.A. Hpas as Ne ~70- Of_~,
« 31 _» 08 2022r. *mm 31 M_os 2022 r

PABOYAS ITPOTPAMMA
IO XMMHHA
aast 9 kaacca
(®roc)

CocraBuTens NporpaMMal
I'pecs Haranss MiBanoBHa

BBICIIAS KATErOpHs

n.Bpsaxa 2022-2023r.



PaGouyasi nporpaMMa y4yeOHOro Kypca XumMuu i 9 Kiiacca
1. IlosicHUTeIbHAS 3aMMCKA

JlarHast mporpaMMa 1mo XuMuu paspadorana st yuanmxces 9 kmacca @I'OC 061eo0pa3oBaTenbHBIX YIPEKICHUNH HA OCHOBE (PyHIaMEHTAILHOTO
s]ipa coep KaHUs OCHOBHOTO o01iero oOpazoBanusi, deaepaibHOro rocyJapcTBEHHOIO 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHuS,
MPOrpaMMBbI pa3BUTUS U (POPMHUPOBAHUS YHUBEPCAIBHBIX yYEOHBIX ICHCTBHIA, IPOrPaMMBbI JYXOBHO-HPABCTBEHHOT'O PAa3BUTHUS M BOCIHUTAHUS JTHYHOCTH.
®denepanpHoro crangapra «lIpumepHbie MporpaMmbl OCHOBHOTO oO0Imero oopazoanus mo xumuu» Ha ocnoBanum OOITOOO, COO (5-9 ki) MBOY
«BCIINe5». ITonoxenns MBOY «bCILNeS» «O pabounii mporpamme nenarora, peanusyromero @I'OC HOOO, OO0O,COO» ot 29.04.2021r. Ne27-O/1. B
COOTBETCTBHH C INIAHOM OpraHu3aiuu BHeypouHoi aesreabHoctd OOO(COO) yrBepxaéHHoro npukazoM Ne65-O/] ot 31.08.2021r

Yueonnk H.E.Ky3nemosa, 1.M. TutoBa «Xumus 9 xnace»,( Yue6. s obmeobpasoBarensHbix yupexaenuid H.E. Kysnenosa. 1.M. Turosa.- 4-¢
m3a. — M.: Benrtana-I'pad 2019.) KOTOpBI COCTaBIsSCT €IWHYIO JIMHHIO Y4eOHUKOB. COOTBETCTBYET (helepallbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO
00pa3oBaTeNBHOrO CTaHAapTa - 6a30BOTO

YMK  Pabouas mporpamMma cocraBiieHa Ha OcHOBe aBTopckoi mporpammbl  H.E.Kysuernosoii. "l[Iporpamma mo xumuu g 8-9 kiaccoB
obmeoOpaszoBarenpHbIX yupexkaenuit '/ H. E. Kysnenosa, H. H. I'apa u ap.; mox pen. H. E. Ky3nenooii. — M. : Benrana-I'pad, 2017. PaccumranHoii Ha
68 udacoB (2 ypoka B Henemo).Pasmensl m Tembl paboumii mporpamMmbl pa3pabOTaHbl B COOTBETCTBUU C aBTOPCKOM MeTOMMKOW. OIHAKO HM3MEHEHO
KOJIMYECTBO YACOB 10 TeMaM, ObUIM YBEJIMYEHBI Yachl HA TEMbI, KOTOPBIM yJemsiercs O0omnpiie BHUManusa Ha ['MA, Ha ocHoBanuu koaudukaropa u KMMos
OI'D no xumuu.

MecTo npeamera B y4eOHOM IJiaHe: xumus 9 ximacc — 6a30Bblii O0beM yueOHOW Harpys3ku, 24aca B HEJIENI0, COTJIaCHO Y4eOHOTO IIaHa MIKOJIBI
Ha 2022/23 yueOHBIN roJ] . TUIAHUPOBAHHE COCTaBIeHO Ha 68 wuacoB B rog  CozepikaHHe MPOrpaMMbl HANPABICHO HAa (POPMUPOBAHUE YHHBEPCATBHBIX
y4eOHBIX JEHCTBHI, 00ECIeUnBaIOIUX Pa3BUTHE MO3HABATENbHBIX, KOMMYHUKATHUBHBIX, JUYHOCTHBIX U PETYISATHBHBIX KauecTB oOyuaromuxcs. [loMmumo
OCHOB HAyKH{, B COJEp)KaHME NPEIMETa XMMMs BKJIIOUEH psJl CBEIECHUM 3aHMMATEIbHOI0, UCTOPUYECKOIO, MPUKJIAJHOTO XapakKTepa, COAECHCTBYIOIINUX
MOTHUBALIMM YUEHHS], Pa3BUTHIO MIO3HABATEIbHBIX HMHTEPECOB U PEUICHUIO IPYTUX 3a]a4 BOCIIUTAHUS JINYHOCTH

. 2. O0mas xapakTepucTuKa y4e0HOro npeamera.

Copepxanne y4eOHOro mpeameTa «XHUMHsS» B OCHOBHOHM IIKOJIE HEMOCPEACTBEHHO CBS3aHO C HAYKOW XUMHEH, OoTpakaeT €€ OOBEKThl U JIOTHUKY
XUMHUYECKOTO TMO3HAHMSI. JTO OOYCIOBJIEHO POJIbI0 XMMHUHU B MO3HAHUU 3aKOHOB MPHUPOABI U MaTepUaIbHOW KM3HU OOILECTBA, B PEUIEHUM II00ATbHBIX
npo6yieM yenoBedecTBa (MUTaHKE, 3I0POBBE, OACKIA, OBITOBBIEC U APYTUE CPEACTBA U T. 11.).

N3yuyenune xumum B 9 Kjiacce HanpapJIeHO Ha J0CTHKEHHeE CJIeYIOIIMX Hesel U 3a1a4:

[leau: ChopmMupoBaTh 3HaHUS OCHOB HAYKH U XMMHUYECKOH TEXHOJIOTUH, CIOCOOaMH UX JOOBIBaHUSA, IEPepadOTKU U MPUMEHEeHUs. PackpbIThs ponu
XUMUU B TIO3HAHUH TIPUPOJIBI U 00ECTICUEHUHN KU3HH OOIIECTBA; MMOKa3 3HAYEHUs 00IIer0 XUMUUIECKOT0 00pa30oBaHus JJIsl IPABMIILHOM OPUEHTAIIUH B )KU3HU
B YCIIOBUSIX YXYAILIECHUS IKOIOTUYECKON 0OCTaHOBKHU.

3agaun: 1.0cBoeHHMe Ba’KHeWIHMX 3HAHMHA OO0 OCHOBHBIX TOHSTHSAX M 3aKOHAX XHWMHUHM, XUMHUYECKOW cuMBojiuke. 2.0BJiajeHHe yYMEHUSIMH
HaO0II01aTh XUMUYECKUE SBJICHUS, POBOUTh XUMUYECKUN IKCIIEPUMEHT, MPOU3BOAUTH PacueThl HA OCHOBE XMMHUYECKUX (OPMYI BEUIECTB M YpaBHEHUMN
XUMHUYECKUX peakinii.3. Pa3BuTne no3HaBaTeqbHBIX HHTEPECOB U UHTEUIEKTYaJIbHBIX CIIOCOOHOCTEHN B IPOIECCE MPOBEIEHUS XMMUUECKOT0 HKCIIEPUMEHTA,
CaMOCTOSITENTLHOTO TIPUOOPETEHHS 3HAaHUH B COOTBETCTBUU C BO3HHMKAIOIIMMH >KU3HEHHBIMH TOTpeOHOCTsIMI.4. BocnmuTanue OTHOIICHUS K XMMHU KakK K
OJIHOMY U3 (hyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U AJIEMEHTY 00I1leYesIOBeYeCKON KynbTyphl. 5S.IIpuMeHeHue mo/ry4eHHbIX 3HAHUMH M YMEeHUI
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111 6€30IIaCHOTO MCIIOJIb30BAHMSI BELIECTB U MAaTEPHAJIOB B OBITY, CETLCKOM XO3sIICTBE M HAa IPOU3BOJICTBE, PEILICHUS MTPAKTUYECKHUX 3aJad B MOBCEIHEBHON
KU3HU, IPEAYNPEKICHNS SIBICHAN, HAHOCAIIMX BPEX 3I0POBBIO YEJIOBEKA U OKPYXKAIOILEH cpene

Bbi0op naHHOW mnporpaMMbl 00ycioBJIeH ciaeayoummu pakropamu: B conepkanunm Kypca XxuMuu 9 Kigacca BHadajge 00OOIIEHHO PacKpbITHI
CBEJICHUSI O CBOMCTBAX KJIACCOB BEUIECTB- METAJJIOB M HEMETAJLIOB, a 3aT€M MOJPOOHO OCBEIICHHBI CBOIMCTBA : a) MeTauioB riaBHbIX moarpynn I, 11, T11
IPYII, JXKejle3a U UX COoeNuHEeHMM. IIpeaycMOTpeHO M3ydeHHE OKHMCIIHUTEIBbHO -BOCCTAHOBUTENBHBIX PEAKIMM , MEPUOJUYECKOr0 3aKoHa, llepronudeckoit
cucteMbl xumuueckux avemeHToB (IICXD) JI.M.MenaeneeBa , 4To SABISETCS OCHOBOM JUIsl aJbHEUIEro M3YYCHHUS NpPEJICKa3aHHUsl CBOWCTB METAIJIOB W
HEMETaJIOB-IIPOCTHIX BEUIECTB U CIOXKHBIX, WM 00pa3yeMbIx BemecTB. Hapsay ¢ 3TUM pacKpbIBaeTcs WX 3HAUCHHE B MPUPOJE U HAPOIHOM XO3SHCTBE.
Kypc okaHumBaeTcsi KpaTKUM 3HAKOMCTBOM C OPraHMYECKHMMH COCAMHEHUSMH , B OCHOBE KOTOPOIO JICKHUT HJEs FCHETHYECKOIO0 Pa3sBUTHS OPraHHYECKUX
BEIIECTB OT YIJIEPOJIOB JI0 MOJIMMEPOB. 3HAYUTEIHHOE MECTO B COACPIKAHUHU JAHHOTO Kypca OTBOAMTCS XMMHUYECKOMY SKCIIEPUMEHTY, KOTOPbIH (popMUpyeT
Y Y4alMXCsl HE TOJIBKO HABBIKU IIPAaBUIBHOTO OOpAIllEHUs C BELECTBAMH , HO M MCCIIEJ0BATENIbCKUE YMEHUS. M3yueHne TeM CopoBOXKIaeTcs IPOBEIEHUEM
MPAaKTUYECKUX padoT, TaK KaK TEOPHIO HEOOXOIUMO MOATBEPIUTH MPAKTUKOW. Takxke MpeayCMOTPEHO HU3ydeHHE MTPABHII TEXHUKU O€30MMaCHOCTH M OXPaHbI
TPYZAa, BOIIPOCOB OXPAHbI OKPYKAIOLIEH cpe/ibl, OEpeKHOI0 OTHOLIEHUS K IPUPOJIE U 3[J0POBBIO YETIOBEKA.

Cnennduka nmporpammbl: 1. CocraBieHHas mporpamma peaju3yeTcst TPeTHi. ®opMupoBaHUE KOMMYHHKAaTUBHBIX YU€OHBIX AEHCTBUIA,
3aIUIAaHUPOBAHO Yepe3 HCMoib3oBaHue MeToauk U (Gopm TtexHonorun KCO, B texHonoruu npeobnaafaroT Takue BHJIbL, KAK YMEHHE IIOJHO U TOYHO
BBIp)XaTh CBOM MBICITH, pabOTaTh B KOJUIEKTHBE CMEHHOI'O COCTaBa: TPYyIIa, 1Mapa, NPeACTaBIsATh U cOO0maTh HHPOPMALMIO, BCTYNaTh B JAUAJIOT, T/IE
IJIABHOM LIEJIBIO SBJIAETCS. CMBICIIOBOE YTEHUE.

2. Ilpu oueHKe pe3yabTaTOB IIKOJBHUKOB HCIOJIb3YIO: KOHTpPOJIbHBIE, IpOoBepouHble pabothi, BIIP, mnpomexyrounble arrecrauuu ¥ T. 1.,
COCTaBJICHHBIE B COOTBETCTBUU C HOBBIMH OLIEHOUHBIMM cpelacTBaMu. OLEHOYHBIE CPEACTBA COCTABJIEHBI HA OCHOBE aHAJIOIMYHBIX 3aJaHUN C y4E€TOM
OlLIEHKHM KauecTBa 1o monenu PISA, tpynueix 3amanuit Ha OI'D; tpynubix 3ananuii Ha BIIP. CpopmupoBan (oHA OLEHOYHBIX CPEACTB MO MPEAMETY
(ITPMJIOKEHHUE Nel)

3.Cucrema ypoKOB COPHEHTHpPOBaHA Ha (JOPMUPOBAHHE AKTUBHOW JIMYHOCTH, MOTHBHUPOBAHHON K caM000pa3oBaHUIO, 00JIagaromeil JOCTaTOYHbIMU
HaBBIKAMU U TCUXOJIOTUYECKUMHU YCTAaHOBKAMU K CAMOCTOSITEIbHOMY IOHMCKY, OTOOpY, aHalu3y | MCIOJIb30BaHUIO MH(popmanuu. Ha kaxaom ypoke
3armmanupoBaHo 3akpemieHne u3 KMo OI'D rae ywamuecss 3akperuisioT U TpEHUPYIOTCs B perieHnuu 3aganuii [ A.

4. JlesaTebHOCTD yyallluxcs Ha ypoKe HallpaBjieHa Ha (JOPMHUPOBAHUE: €CTECTBEHHO - HAYYHOM IpaMOTHOCTH, (PUHAHCOBOM U YUTATEIBCKONW IPaMOTHOCTH

3. Conep:xxanue y4e0OHOro Kypca

IToBTOpeHue 2 yaca

Paspnen 1. Teopernueckue ocHOBbI xumuu 16

Tema 1. XuMuYecKue peakiiil ¥ 3aKOHOMEPHOCTH UX NpoTeKkaHus 3 yaca

TennoBoit >¢pdexr xummuueckux peakuuid. Tepmoxumuueckue ypaBHeHUS. CKOpOCTh XMMHYECKHX peakuuil.DakTophl, BIUSIOIIME HA CKOPOCTh
xumuueckoi peakuu. Karanuzarop. O6patumelie peakunu. CMmelleHue XUMUYECKOTO paBHOBeCHd. BiusHue TeMmreparypsl, AaBJ€HUs, KOHIEHTPAllUU Ha
CMEILEHNE XMMHUYECKOI0 paBHOBeCHs./[eMoHCTpanuu. 3aBUCMMOCTh CKOPOCTH PEeaKIMH OT: KOHIEHTPAIMHM PearMpyloliHuX BellecTB, TeMIEpaTyphbl,
NPHUPOABLI PEArHPYIOIIMX BelIeCTB, KAaTAIU3aTOPA. BiMsiHMe KOHIEHTPalUM PearupyoMX BelecTB Ha CMellleHHe XUMHYeCKOI0 PAaBHOBECHH.

JlabopaTopHble ONBITBI. 3aBHCHUMOCTb CKOPOCTH PEaKLMM OT: KOHIEHTpALMM pearupyrolmx BeulecTB, TemmepaTypbl, IPUPOIBI Pearupyrommx
BeulecTB, Katanuzatopa.llpakTtuyeckas padora. BiusHue pa3nnyHbix (akTOpoB Ha CKOPOCTh XMMHUYECKOH peakiuu. ,, PacueTHnsle 3agaun. Boruncnenus
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10 TEPMOXUMHUYECKUM YPABHEHUSIM.

Tema 2. PacTBopbl. DiekTposuTnyeckas guccounanus (13 yacos).

CBenieHHs O pacTBOpax; OMpEIENICHHE PacTBOPOB, PACTBOPUTENH, PACTBOPHUMOCTH, KiacCH(UKALUs PAaCTBOPOB, PEKTPOIUTHI M HEIIEKTPOJIUTHI.
DNEeKTPOIUTUYECKAsT AUCCOIMAIMS BEIIECTB B BOJAHBIX pacTBopax. Moubl. Kartuousl anuonsl. [udpammnas meopusi pacmeopog.dNeKTpoIuTHIECKast
TUCCOITUAITUS KUCIIOT, menodei u coneit. Cnadrie 1 CuibHBIC AIeKTposMThl. CTeneHs aucconuanun. Peakinu nonHoro ooMena. 1 uoponus coneil .

|PacueTHble 3a1aun. PacueTsl M0 XMMHUYECKUM YPaBHEHHSIM, €CIIU OJHO M3 pearupyrolux BellecTB JaHO B u30bIiTke.lemoHcTpaumu. Vcneitanue
pPacTBOPOB BEIIECTB HA AJIEKTPHUECKYIO MPOBOAMMOCTh. J[BHKEHHE MOHOB B 3JeKTpuueckoMm mose. JlaGopaTopHble onbIThl. Peakinn oOMeHa MexIy
pactBopamu 3iekTponuToB. [IpakTuyeckasi padora. [lomydenue kpuctamioruapara u 0e3BoAHON cosin. M3ydeHue ero cBOMCTB.

Pasjen 2. DjieMeHTBHI-HEMeTAJIbI U UX BaXKHel e coeIuHEeHUs: 32

Tema 3. O01masi XxapakTepuCTUKA HEMETAJLJIOB. (2 Yyaca).

DOneMeHTHl HEMETAJUIOB B TEpHOJMuYecKoi cucreMe Menzeneea. OOmiye CBOWMCTBA 3J€MEHTOB-HEMETAUIOB. 3aBHCHMOCTb CBOWCTB 3JE€MEHTOB-
HEMETAIJIOB OT CTPOCHHS aTOMOB M UX MOJIOKEHUE B IEPUOAMUECKON CHCTEME, PacIPOCTPAHEHHE SJIEMEHTOB-HEMETAIIOB B Ipupoie. M30Torbl 371eMeHTOB-
HemetaiioB. IIpocTeie BemecTBa Hemeramnel, kak ¢opMa CYIIECTBOBAHHS JJIEMEHTOB. AsutoTponwsi HeMeTaioB. CriocoObl uX ToiydeHUs. Bwiciime
KHCIIOPOJIHBIE U BOAOPOIHBIC COCTUHEHHS HEMETaIOB U uX o01iue Gpopmyssl. JIaGopaTropHblie onbIThl. PacTBOpeHne XJI0poBO0OpOIa 1 aMMHAaKa B BOJIE.

Tema 4. [loarpynna Kucaopoaa u ee TANMYHbIE NPeAcTABUTENH. (6 4acoB.)

[TonoxkeHne KUCIOPOAa U CEPhbl B MEPUOJAMUYECKON CHCTEME XUMHUYECKHX AJIEMEHTOB, CTPOCHHE MX aTOMOB. AJUIOTpomnusi kuciopojaa — o30H.Cepa.
Annotponus cepbl. @usnveckue u xumudeckue cBoiictBa. Haxoxnenue B npupoae. [Ipumenenune cepol. Oxenp Cepoi(1V). CepoBogopoaHasi U cepHUCTAsS
kucnoThl U ux conu. Okeup cepbl(Y1). CepHas kucnora u ee coiau. OKUCIUTENbHBIE CBOWCTBA KOHIIEHTPHUPOBAHHOW CEPHON KUCIOTHL. JleMOHCTpanuu.
ANOTpOIUST KUCIOPO/a U Cephl. 3HAKOMCTBO ¢ 00pa3laMu MPHUPOIHBIX CYIb(GUI0B, CyiabdaroB. JlabopaTopHble onbIThbl. Pacno3sHaBanue cynbdun-,
cynbGuT- U Cynb(paT-uUOHOB B pacTBope. PacuerHble 3aiaum. BoluncieHus Mo XMMUYECKUM YPaBHEHUSM DPEaKIM Macchl, KOIWYECTBAa BEIIECTBA WIIH
o0beMa 10 U3BECTHOH Macce, KOJIMYECTBY BEUIECTBA WIIM 00BEMY OJTHOTO M3 BCTYMAOUIMX MIIM IOTYYAIOIINXCS B PEAKIH BEIIECTB.

Tema S. Iloarpynmna a3ora u ee THNMYHBIC NPpeAcTABUTENH (8 1)

[Tonoxxenue azota u pocdopa B NEPUOAUUECKOIN CUCTEME XUMUUECKHUX JIEMEHTOB, CTPOCHHUE UX aTOMOB. A30T, (pU3NUECKHEe U XUMUYECKUE CBOMCTBA,
nojilydeHue u npumeHeHue. KpyroBopor azora B mpupoae. AMMHaK, (pU3MUECKHE M XMMHUYECKHE CBOWCTBA aMMHaka, NojydyeHue, npumeHenue. Comu
ammoHus. Oxcuasl azota(ll) u (IV). AsotHas kuciota u ee conu. OKHCIUTENTbHBIE CBOMCTBAa a30THOW KHCHOTHL. Docdop. Amrorpornus docdopa.
dusnueckue U xuMudeckue cpoiictBa dochopa. Oxcua pocdopa(y). OprodochopHas kuciaora u ee conu. MuHepanpHble yno0peHus. JleMoOHCTpanuu.
[lonyyeHne aMMuaka W €ro pacTBopeHue B Boje. O3HakomiieHHME ¢ o00pasllaMH NPUPOJHBIX HUTPATOB, (ocdaTtoB. Jlabopamopuvie onvimol.
Bzaumooeiicmseue coneii ammonus co wenovamu. O3HAKOMIEHHE C a30THBIMU M ¢ochopHbiIMU ynoOpenusMu. Ilpakruyeckue paboThl Pemenue
AKCIIEPUMEHTAIBHBIX 331a4 1o Teme «HemeTanab»

Tema 6. Iloarpynna yraepoaa (7 4)

[TonoxxeHue yrinepoja U KpeMHHUS B IEPUOJUUECKON CHCTEME XMMHYECKHUX 3JIEMEHTOB, CTPOCHHUE X aTOMOB. YTJEpo/l, aJUIOTPOIHbIe MOAU(UKALINY,
¢u3nyeckre 1 XUMHUYECKUE CBOMCTBA yriiepoaa. YTapHbIil ra3, CBoCTBa U PU3UOIOTHUECKOE AEUCTBUE HA OPraHU3M. YTJIEKUCIIbIH ra3, yrojibHas KUCIOTa U
ee comu. Kpyrosopor yriepona B mpupoxae. Kpemnwuit. Oxcun xpemuusa(I'V). KpemuumeBas kucnmora u ee comu. Cmexno. llemenm. JleMOHCTpamum.
Kpucrannmuueckue pemerku anmasza ¥ rpadura. 3HaKOMCTBO ¢ 00pa3llaMu MPUPOJHBIX KapOOHATOB M CWIIMKATOB. O3HAKOMIEHUE ¢ PAIUYHbIMU UOAMU
monauga. O3naxomnenue c eudamu cmekna. JlabopaTtopHble omnbIThbl. O3HAKOMJIEHHE CO CBOMCTBAMU M B3aUMOINPEBpAIICHUSIMU KapOOHATOB U

4



rugpokapOonaroB. KauecTBeHHble peakuuy Ha KapOoHAT- U cuiaukaT-uoHbl. IlpakTuyeckas padora. [lomydyenue okcuna yriepoaa(ly) u usydenue ero
cBoiicTB. PacriosHaBanue kapOOHATOB.

Paznen 3. Merassbl (13 4)

Tema 7 O61mue cBoiicTBa MeTaJLJI0B (3 4)

ITonoxxeHne MeTaIOB B NEPUOAMYECKON cucTeMe Xxumudeckux aieMeHToB Jl. M. Menneneea. Meramudeckas cBs3b. OU3HYECKUEe U XUMUYECKHUE
cBolicTBa MeTaiioB. Psn Hanpsbkenuit MetayuioB lonstue o Mertamunypruu. CrnocoObl nonydeHus MeTauioB. CmiiaBbl (CTajib, YyTyH, AHOPaTIOMHHUH,
OpoH3a). nmpobiieMa 0€30TXOTHBIX TPOU3BO/ICTB B METALTYPTUU M OXPaHa OKPYKAIOIIEH Cpe/ibl.

Tema 8. MeTa/iibl rJIaBHBIX M 10004YHBIX moarpyni (10 yacos)

lenounbie MeTaibl. [lookeHNE MIENTOYHBIX METAIJIOB B MEPUOANYECKON CHCTEME M CTPOCHHE aTOMOB, {axoKaeHue B mpupojae. Ousznueckue u
XMMHMYECKHE CBOMCTBA. [[puMeHeHne menoyHbIX METAUIOB U uX 0 eauHeHui. IllenounosemesbHbIe MeTa LIbl. [10105KeH e 11EI0YHO3EMENIBHBIX METAIIOB
B IIEPUOJIMYECKOM cucteMe u 'crpoerne atomoB. Haxoxxnenue B mpupoae. Kanbiuii u ero coenunenus. JKecTkocTh BOABI M CIOCOOBI €€ ¢ TPaHEeHUSI.

Amovunuii. [lonoxeHue amOMHUHHSA B NEPUOJUYECKON CHCTEME M cTpoeHue ero aroma. Haxoxnenue B npuponé. Ousnyeckue U XUMHUYECKHE
CBOMCTBa aMroMHHHA. AM(OTEpHOCTh OKCHAA U THApokcuaa amomunus .2Kese3o. [lonoxxenue xene3a B MepHOAUYECKON CHCTEME U CTPOEHHE €ro aroMa.
Haxoxnenue B mpupone. dusuueckue M XUMHUYECKHe cBoiicTBa »xene3a. Oxcuupl, ruapokcuasl u conu sxenesa(H) u xenesa(lll). lemoHcTpanum.
3HaKOMCTBO ¢ OOpa3llaMu Ba)KHEHIIMX COJIEH HATpUs, Kajlus, NPUPOJHBIX COEAMHEHUN Kalblius, pydaMu XKelle3a, COCAMHEHUSIMU aJTIOMUHUS.
B3aumoaeincTBue 1EI0YHBIX, EI0YHO3EMEIbHBIX METAIIOB U AIIOMUHUA ¢ Bo#oM. CxUraHue xenesa B KUCIOpoAe U xyope. JIabopaTopHbie OnbITHI.
[TonydyeHne ruipoKCcuia aJlOMUHUS U B3aUMOJEICTBHE €ro ¢ Kuciotamu U menoyamu. [lomyuenue rugpokcunos xenesa(ll) u (11I) u B3aumoneiicTBue ux c
KHUCIOTaMHM U IienodyaMu. PacderHble 3agaum. BbluMcieHus MO XMMHMYECKMM YpPaBHEHHMSIM MaccChl, 00beMa HJIM KOJMYECTBA BEILECTBA JAaHHOIO M3
IIPOJYKTOB PEaKLMU 10 Macce UCXOIHOrO BEIIECTBA, 00bEMY WJIHM KOJMYECTBY BELIECTBA, COJACPIKALLEIrO BbIAEIECHHYIO A0it0 npumeceil. Ilpakruyeckue
padoThl. PemieHne sxcriepruMeHTalbHbIX 3a/1a4 110 TeMe «MeTauibiy.

Tema 7. O0uue cBeeHus1 00 OpraHuvYecKuX coeuHeHusx. (9 yacon)

IlepBoHauanbHbBle TpEACTaBICHUs 00 OpraHUYEecKHX BellecTBax llepBoHavangbHBIE CBEJAEHHUS O CTPOCHUU OpraHMYecKuX BemecTB. OCHOBHBIE
MIOJIOKEHUS TEOpUU CTPOEHUsl opraHuueckux coequHeHuit A. M. Bbytneposa. M3omepus. YmpoiieHHas KiacCU(pUKalUs OpraHUYECKUX COEIUHEHUII.
IIpenensuble yraeBonopoasl. MeraH, stad. dusnueckue U xumudeckue cpoictsa. Ilpumenenne. HenpenensHsle yriaeBonopoasl. JtuineH. Puzndyeckue u
XuMHueckue cBoiicta. [Ipumenenue. AuetuiieH, (HeHOBbIE yriaeBo10poabl. [IoHATHE 0 HUKINYECKUX YIIIeBOI0POAax (LIUKIIOAIKaHbl, OEH30M).

OpnnoaToMHble ciupThl. MeTanoun. Otanoi. @usndeckue cBoiicTBa. PU3HONIOIMYECKOE IEHCTBUE CIUPTOB Ha opraHusM. IIpuMmeHneHne.

KapGonossie kucnotsl. Kupsl. benku. YraeBoasl. YkcycHas kucinora. @usndeckue cpoiicta. [Ipumenenue. XKupsol. Posb sxupoB B mpoiiecce oOMeHa
BenlecTBs B opranusme. KamopuiiHOCTBH kupoB. YrieBoasl ['Jroko3a, caxapo3a — BaKHEHIIME INPEICTaBUTENN yriaeBonoB. HaxoxkneHue B mpupone.
@otocuHTe3. Poib INIIOKO3BI B NHUTAHMM M YKpEIUICHUWH 310poBbsA. Kpaxman u nemnono3a — mnpupoaHsle nonumepsl. HaxoxkneHue B mpupoge.
ITpumenenue. benku. benkun — 6uonomumepsl. CoctaB OenkoB. @yHKIuM 6enkoB. Posib GenkoB B nutanuu. [lonsrue o pepmentax u ropmonax. I[lomumepst
— BBICOKOMOJIEKYIIsipHbIe coenuHenusd. [lomuatunen. [Tonunponunen. [lonuBununxinopua. [Ipumenenue nonmmepoB. Xumus U 310poBbe. JIekapcTaa.

JlemoHcTpanuu. Mojienu MOJIEKyll OpraHMYecKHX coeluHeHHH. ['opeHue yriieBoopoJioB U OOHapy>KE€HHE NMPOIYKTOB UX ropeHus. KadecTBeHHBIE
peakuuu Ha 3TrieH. OOpa3ipl HePTH U MPOAYKTOB MX MEpPepadOTKH, *KOJUYECTBEHHBIN OIBIT BBIJAEIECHUS BOAOPOJA U3 STUIOBOTO cnuprta. PacTBopeHue
STUJIOBOro crupra B Boje. IlomydeHue M CBOMCTBA YKCYCHOM KHCIOTHL. lccienoBaHue CBOWCTB KUPOB: PaCTBOPUMOCTB B BOJE M OPraHUYECKUX
pactBopuTensax. KauecTBeHHbIE peakIK Ha TII0K03Y U Kpaxmal. KayecTBeHHble peakiui Ha 6enok. O3HakoMiieHHe ¢ Opa3iamMu U3JeIUi U3 MOIUATUIICHA,
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IIOJIMIIPOIIMJIEHA, TOJIMBUHUIXJIOpUAA. JIabopaTopHbIe ONbIThI. DTUIIEH, €70 TIOJYyYEHUE, CBOMCTBA. AyemuneH, e2o noayuenue, ceoticmea. Ilpakrnueckas
pabora. [lonyueHnue sTuIeHa 1 ONBITHI ¢ HUM. PacueTHas 3ama4ya. Y cTtaHoBICHHE IpocTeiieit (opMyIbl BEIIEeCTBa MO0 MAaCCOBBIM JI0JISIM JIEMEHTOB.

Paznen 4. Xumus u xku3nib 5 Tema 10. YesnoBek B Mupe BemrectB (3 yaca)

BemecTBa, BpeHbie 1715 310pOBbs UeIOBeKa U OKpykaroiei cpeabl.. [lomumepsl. Xumus u 3710poBbe yelioBeka MuHepalibHble yIOOpeHHs Ha BalleM
yuactke. [IpakTuyeckas padora Ne7. MunepaiibHble yI00OpeHUs

Tema 11. IIpou3BoaACTBO HEOPraHUYECKHUX BELIECTB M UX IPUMeHeHue. (2 yaca)

XuMHyecKass TEXHOJOorus. XUMHUKO-TexHojormueckuii npouecc. Ceippe. Ilpoaykr. Onrtumuszanus XUMHUYECKUX Ipou3BoACTB. Ilokazarenu
peHTa0eIbHOCTH XUMUYECKOTO Mpou3BoIcTBa. [Ipon3BoacTBO cepHOi KUCI0Thl. OCHOBHBIE CTaluU MPOU3BOACTBA. [[pUHIIUITBI XUMUYECKUX TPOU3BOJICTB.
Mertainyprus npou3BOJCTBO UyryHa U Tanu. IlepcriekTrBa pa3BUTHS METAILITypIUH.

4.Pe3yabTaThl OCBOEHHSs NpeaMera XuMuH B 9 Kjacce.

W3ydyeHne XuMMHHM B OCHOBHOHM IHIKOJI€ JAET BO3MOXKHOCTb JOCTHYb CIIEAYIOIIMX pPE3yJbTaTOB B HAIIPaBICHUH JIMYHOCTHOIO PA3BUTHS:
1) BociuTaHue pOCCUICKON rpaskJaHCKON MACHTUYHOCTHU: MaTPUOTU3MA, YBaKeHHUs K OTe4ecTBY, MPOLULIOMY U HACTOSIIIEMY MHOTOHAI[MOHATIHLHOTO HAPOIa
Poccun; oco3HaHue cBO€il 3THUYECKON NMPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, S3bIKa, KYJIBTYPbl CBOEIO Hapoja, CBOET0 Kpasi, OCHOB KYJbTYpPHOI'O Hacleaus
HaposioB Poccun M yenoBedecTBa; YCBOCHHME T'YMaHUCTHYECKUX, AEMOKPATHUYECKUX M TPAJULUUOHHBIX LEHHOCTEH MHOTOHALMOHAIBHOTO POCCUHCKOTO
o0I1ecTBa; BOCIIUTaHUE YyBCTBA OTBETCTBEHHOCTH | J10JTa niepen PonuHoi
2) ¢popmMupoBaHUE OTBETCTBEHHOTO OTHONICHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH OOYHYalOMIMXCS K CAMOPA3BUTHUIO U CaMOOOpPa30BaHUIO Ha OCHOBE
MOTHMBAallMM K OOYYEHMIO U I[IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHHIO JajbHEHIIeW WMHIMBUIYadbHOW TpacKTOpuu oOpazoBaHusi Ha Oaze
OPUEHTHUPOBKU B Mupe mnpodeccuii U MpodhecCHOHATBHBIX MPEANOUYTEHUI C y4€TOM YCTOMYMBBHIX MO3HABATENIBHBIX HHTEPECOB, a TaKKe Ha OCHOBE
(bopMHpPOBaHUS YBAXUTEIHLHOTO OTHOLICHHUS K TPY/Ly, Pa3BUTHUS OIBITA yYacTUs B COLMAILHO 3HAYUMOM TPY/IE;

3) ¢opmupoBaHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOW MPAKTUKU, YUUTHIBAIOIIETO
COLIMAJIbHOE, KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOIO MUPA;

4) ¢opmHupoBaHHE KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIEHUH U COTPYJHHUYECTBE CO CBEPCTHMKAMM, JI€THbMM CTapIero M MIIAJAILIEr0 BO3pacTa,
B3pOCJIBIMH B IIpoliecce 00pa3oBaTelbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4YeOHO HCCIeI0BaTeNIbCKOW, TBOPYECKOM M JApPYruxX BUIOB JIE€ATEIbHOCTH;
5) ¢opmupoBaHUE LIEHHOCTH 3/I0POBOTr0 M 0€30MacHOr0 00pa3a KU3HHU; YCBOEHHE MPAaBUJ WHAMBHUIYAIbHOTO U KOJUIEKTUBHOTO 0E3011aCHOTO MOBEICHHS B
Ype3BbIYAMHBIX  CUTYyalUAX, yrpoXKarmoMMX OSKM3HU W 3J0pOBbIO  JIIOAEH, MpaBuil MOBEACHHWS Ha  TpaHCIOpTeé M  HA  J0porax;
6) ¢dopMupoBaHME OCHOB JKOJIOTUYECKOH KyJIbTYPbI, COOTBETCTBYIOUIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHNUS, Pa3BUTHE OIbITa
9KOJIOTMYECKU OpPUEHTUPOBAHHOM, pedraeKcuBHO OLICHOYHOM u IPAKTUYECKOU NeSITeIbHOCTH B KU3HEHHBIX CUTYalUsIX.

MeTtanpeAMeTHBIMM  pe3yJbTATAMH OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO OOIEro 0Opa3oBaHMs — SBISIOTCS:
1) ymeHHEe caMOCTOSITEILHO OMPEAENATh IEIH CBOEro OOY4YEHUsS,CTaBUTh U (HOPMYIUPOBaThH Il ceOs HOBBIE 3a7ayd B yu€Oe W TO3HABATEIbHOMN
NESATENIBHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH ITO3HABATENBHOMN AEATEIbHOCTH;

2) yMEeHHE CaMOCTOATEIbHO IJIAHUPOBATh MYTH JOCTUKEHHUS 11eJIel, B TOM YHClie albTepHAaTUBHbIE, OCO3HAHHO BBIOUPATh Hanbosee 3pPeKTUBHbIE CIIOCOOBI
peleHus yueOHbIX U M03HABATEIbHBIX 33a4;

3) yMeHHE COOTHOCUTH CBOU JAEWUCTBUS C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEH NESATENIbHOCTH B IPOLECCE TOCTUKEHU S
pe3yibTara, ONpeAessaTh CIOCOObl NEHCTBUH B pamMKax MPEUIOKEHHBIX YCIOBHH U TpeOOBaHMN, KOPPEKTUPOBATh CBOM JIEHCTBHS B COOTBETCTBUU C
W3MEHSIOIIENCS CUTYallue;



4) yMeHHe OIICHUBATh MPABHJILHOCTh BBHIOJHEHUs y4eOHOM 3a71auu, COOCTBEHHbBIE BOZMOYKHOCTH €€ PEIICHUS;
5) BIaJeHUE OCHOBAaMHM CaMOKOHTPOJIS, CaMOOLIEHKH, NPHHSATUS PEIIEHUH U OCYIIECTBICHUS OCO3HAHHOIO BbIOOpa B y4eOHOM M TMO3HABaTEIbHOMU
NEeATEIbHOCTH;
6) yMeHHe ONpeAessaTh MOHITHSA, CO3/1aBaTh 0000IIEHNs, YyCTaHABIMBATh aHAJIIOTUH, KJIACCU(PHULIMPOBATh, CAMOCTOATEIBHO BBIOMPATh OCHOBAHU S U KPUTEPUU
ISl KJIacCU(PMKAIMHY, YCTAaHABIMBATh NPUYMHHO CIICACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKICHHUE, YMO3AKIIOUeHUE (MHIYKTUBHOE, TEAYKTUBHOE U
10 QHAJIOTUH) U JIeJ1aTh BHIBOJIBI,
7) yMeHHE cO3]aBaTh, NPUMEHSATh W TNPEOOpPa3OBBIBATH 3HAKHM W CHMBOJIBI, MOJICIIM M CXEMbI JUId DEUICHHs Y4eOHBIX M TIO3HABATENBHBIX 3a/1ad;
8) CMBICIIOBOE UTEHUE;
9) yMeHue opraHu3oBbIBaTh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUIYAJIBHO U B TPYIIIIE:
HaxXoJuTh O0llee pelleHre U paspelarb KOH(IMKTBI HAa OCHOBE COIJIAaCOBAHMS IMO3UIMH M ydyéra MHTEpecoB; (HOpMYIUpOBaTh, apryMEHTHPOBATh U
OTCTaMBaTh CBOE MHCHHE;
10) ymeHue OCO3HAaHHO HCIIOJIb30BaTh pEUEBbIE CPEACTBA B COOTBETCTBMM C 3aJaueii KOMMYHUKALMHU JUISL BBIPQKEHUS CBOMX YYBCTB, MBICIEH H
OTPEOHOCTEN; IUIAHUPOBAHUS U PETYJSALUU CBOEH NEATENbHOCTH; BJaJ€HUE YCTHOM M IMHUCbMEHHOM peubl, MOHOJIOTMYECKON KOHTEKCTHOH peyblo;
11) ¢dopmupoBanne W  pa3BUTHE KOMIETEHTHOCTH B  OOJAacTH  MCHOJB30BaHUA  MH(POPMALMOHHO  KOMMYHMKALIMOHHBIX  TEXHOJOIMH;
12) dhopmupoBanre M pa3BUTHE HKOJOTHUYECKOTO MBIIUICHHS, YMEHHE MPUMEHSATHh €ro B MO3HABATEIbHON, KOMMYHHKATHBHOM, COLMAILHONW MPAKTHKE U
npodeccuOHaIbHON OPUEHTALUH.

B of0mactm nmnpeAMeTHBIX Ppe3yJbTaTOB o00pa3oBaTeibHAas OpraHu3amus oO0IIero o0pa3oBaHUS peaau3yeT  CIEAyIoIue  3ajadu:
1) ¢hopmupoBaHMe NEepBOHAYAIBHBIX CUCTEMATH3MPOBAHHBIX IPEJCTABICHUN O BELIECTBAX, UX IPEBPALICHUAX U MPAKTUUYECKOM NPUMEHEHUHU; OBJIAJCHUE
MTOHSATUMHBIM anlapaToM U CHMBOJIMYECKHUM S3bIKOM XMMUH;
2) oco3HaHue OOBEKTMBHOM 3HAYMMOCTHM OCHOB XHMHUYECKOM HAyKM Kak o00JacTh COBPEMEHHOI'O €CTECTBO3HAHHUS, XMMHUYECKHMX IpeBpallleHHiH
HEOpPraHMYECKUX M OPraHMYECKHX BEIIECTB KaK OCHOBbI MHOTMX SIBJICHHMH XUBOM M HEKUBON NMPUPOIBI; YriIyOJIeHHE NPEICTaBICHUNH O MaTepHalbHOM
€AVHCTBE MUDA;
3) oBilaJileHNEe OCHOBAaMH XUMUYECKOW IrPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OLIEHUBATh )KMU3HEHHbIE CUTYAI[H, CBSI3aHHBIE C XUMUEH,
HaBbIKaMU 0€30MacHOro OOpalleHHs C BELIECTBAMH, UCHOJIb3YEMBIMU B IOBCEHEBHOW JKU3HU, YMEHHEM aHAJIM3UPOBATh U IUIAHUPOBATH 3KOJOIMUYECKH
0e30MacHoe MOBEJCHHE B LIEISIX COXPAHEHUSI 3/10POBbs U OKPYKAIOILEH CPEeJIbl;
4) ¢dopmHupoBaHHE YMEHHMH YyCTAaHAaBJIMBaTh CBSI3U MEXAYy pealbHO HaAOII0AaeMBbIMH XMMUYECKHMHU SBICHUSMH U NPOLECCAMH, NPOUCXOISIIMMHU B
MUKpPOMHUpPE, 0OBIACHATH MPUYMHBI MHOI000pa3us BEIIECTB, 3aBUCHMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTh IPUMEHEHHSI BEIIECTB
OT UX CBOMCTB:
5) nmpuoOpeTeHue onbITa MCHOJIb30BAHUS PA3IUYHBIX METOJOB M3YyUEHUS BELIECTB: HAOMIOJEHUS 3a MX IMPEBPALIECHUSMH IPU MPOBEIECHUU HECIIOXKHBIX
XMUMHUYECKHUX 3KCIIEPUMEHTOB C MCII0JIb30BaHUEM J1a00paTOpHOro 000py10BaHUs U PHOOPOB;
6) bopMHpOBaHUE MTPE/ICTABICHUI O 3HAUEHUH XUMUYECKOM HayKH B PEIICHUU COBPEMEHHBIX SKOJIOTMUECKHUX MPoOJieM, B TOM YKCIIe B IPEAOTBPAIlleHUN
TEXHOTEHHBIX U SKOJOTMUYECKUX KaTacTpod.

5. KanengapHo - TeMaTH4ecKoe INIAHNPOBaHHUE

naTa | JaTa \ Kon | Coneprkanmne ( pa3aensl, ] OO6pa3oBarebHbIe (MPEIMETHBIC) ] MertanpeameTHbie (peTyIsITUBHEIE, \ Koppektuposka \
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¢dakT | 9ac | TeMbl) PE3yNbTaThl yUaITUXCS M03HABATEIbHBIE, KOMMYHUKATHBHBIC)

10 Y JIMYHOCTHBIC PE3YJIbTAThI YIAITUXCS

TeEM

e

IMoBTOpeHue 24yaca
7.09 1 Crpoenue atoma. Xummnueckas | 3Harb: CtpoeHue aroma. SAapo
cBs13b. CTpPOCHHE BELIECTBA (IpOTOHBI, HEUTPOHBI) U FTEKTPOHBI. PeryasitTuBubie YMeHUE
CrpoeHue MosieKysl. XuMUYecKasi CBSI3b. | CAMOCTOSITEIIEHO ONPENCTIATh eln

7.09 2 OCHOBHBIE KIaCCHI TuIbl XUMHYECKUX CBSI3€W: KOBAICHTHASI | CBOETO OOYYCHUS, BBIICIATH OOIIHE

HEOPraHUYECKUX COCIMHEHUN.

(monsipHas U HEMOJSpHAsA), HOHHA,
Mmetayuindeckas. [loHsTHe 0 BaJeHTHOCTH
U CTeNEeHU oKkucieHns. OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX BELIECTB.
CBolicTBa OKCUJIOB, OCHOBaHHH, KHUCIIOT,
COJICH.

IIPU3HAKYU ONPEEIEHHOIO Kiacca
IPEMETOB U ABJICHUN

Pasnen 1. TeopeTnueckue OCHOBbI XHMUM

16

Tema 1. XumMnyeckne peaknium W 3aKOHOMEPHOCTH MX NMPOTeKaHust 3.
14.09 1 DHepreTuka XUMUYECKUX Knaccudukanus XuMHUYECKUX peaKIHii IMo3naBaTesbHbBIE:
peaknuii. TermoBoii a3 ekt M0 TOMIOLICHHUIO WY BbIJICICHUIO
pEaKINH. sHepruu. TemoBoil a3 dexT peakum. YrnybneHus npeacTaBleHui o
MaTepHaJIbHOM €IMHCTBE MUPA,
14.09 2 CKopOoCTb XMMHUYECKOH pa3BUTHE HaBbIKA CAMOCTOSTEIBLHOTO
peaknuu. XUMHYECKOe 3uare: [loHsTHE O CKOpOCTH npruoOpeTeHNst HOBBIX 3HAaHU,
paBHOBECHE XMMUYECKHX peaklnil. 3aBUCHUMOCTb caMOOpTaHU3aIuH YaeOHOH
21.09 3 IlpakTuyeckas padora Ne 1. | CKOPOCTH XUMHYECKOH PEAKIMU OT JEATENILHOCTH U ITIOMCKA CPENICTB €€

BnusiHue paznudHbIx
($hakTOpOB HA CKOPOCTH
XUMHUYECKON PEeaKIiu

HEKOTOpbIX (akTopoB. Karanus u ka-
Taau3aTopbl. XUMHUYECKOE PAaBHOBECHE.

OCYIIECTBIICHUS, TPEHUPOBKA ITAMSITH.
dopMUpOBaHUE U PA3BUTHE
KOMIIETEHTHOCTH B 001aCTH
WCIIOJIb30BaHUS WH()OPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(HKT).

Tema 2. PacTtBopsl. Teopusi 3J1eKTpPOJIMTHYCCKON

aucconuanmuu 13




21.09 1 [TonsiTue o pacTBOpax.
Teopuu pactBopoB. BBoaHast
KOHTPOJIbHAsl padoTa

28.09 2 BerectBa 37€KTpOIUTHL U HE
JJIEKTPOJIUTEHI.

28 09 3 Jluccornmaius KKCIIOT,
OCHOBAHMH U COJIEH.

5.10 4 CunpHbIC U clla0ble
SJIEKTPOJIUTHI

5.10 5 Peaknuu moHHOTO OOMEHA.
CBolicTBa MOHOB.
Jlaboparopnasi padora. Ne 1.
Peakuuu oOMeHa Mexy
pacTBOpaMU 3JIEKTPOIUTOB

12.10 6 KuciioTel Kak 371eKTPOIUTHI

12.10 7 OcHoBaHMSI KaK AJIEKTPOJIUTHI
JladopaTopHas padora. Ne 2
ITonmy4yenue HEPaCTBOPUMBIX
OCHOBaHUU U U3y4EHHUE UX
CBOICTB

19. 8 Conu ¢ no3unmii Teopun

10 IIEKTPOIUTUICCKON
JTUCCOLIMAITUU

19. 9 ['upponus coneit.

10

26. 10 | OGoOuieHue 3HAHMI O

10 KHCJIOTaX, COSX U
OCHOBaHMSX B cBeTe TO/]

26. 11 | IpakTnueckas padora Ne2.

10 Pemenne
IKCIIEPUMEHTAIBHBIX 33124 110
Teme « D]y

9.11 12 Pemenue 3agau. [logaroroska

KOHTPOJIbHOM paboTe

3HaTh:CBeneHus o pacTBopax;
OIpeJIeJIEHUE PacTBOPOB,
PacTBOPUTEINHN, PACTBOPUMOCT,
KJ1accu(uKanus pacTBOPOB.
DNEKTPOIUTHI U HEITIEKTPOIIMUTHI.

[Ipoueccel, mpoucxoasme ¢
AJIEKTPOJINTAMU TIPU PACIIABICHUH U
pacTBOpPEHUH BEIIECTB B Bojie. Poib
BOJIBI B IIPOIIECCE NEKTPOTHUTHYCCKOM
JIUCCOLIAIIUH.

Jlucconuarus 3JIeKTPOJIUTOB ¢
pa3HbIM THUIIOM XUMUYECKOU CBSI3H.

CwibHBIC U C1a0bIe JICKTPOIUTHI.
Crenenp nucconmanuu. Koncranra
Jqucconuanui. MHImkaTopbl

3uaTh:Peakiun noasHoro ooMeHa.
CBolicTBa HOHOB. TeIJIOBEIC SIBJICHHUS,
COTIPOBOXKIAIOITNE TTPOLIECCHI
pacTBOpEHHUS

XUMHYECKHE CBOMCTBA KUCJIOT B CBETE
TEOPHH IIEKTPOITUTHUECKOU
JIMCCOIIHAITHM,

3HaTh: XMMHYECKHE CBOMCTBA
OCHOBAaHUH B CBETE TEOPHUH
ANEKTPOJIUTUYECKON AUCCOLUALINH.
Pemenune skcriepruMeHTaBHBIX 33124 110
Teme « D]I»

PacuerHnsble 3agaun. PacdueTs! Mo
XUMUYECKUM YPABHEHUSIM, €CIIH OJTHO U3

JInyHocTHBIE: Pa3BUTHE TOTOBHOCTH K
camM000pa30BaHUIO U PEUICHUIO
TBOPYECKHUX 3aJ1a4, MATPUOTHYECKOE
BOCIIMTAHUE HA IPUMEPE KU3HU U
JeATEIbHOCTH PYCCKOIO y4E€HOIO-
xumrka K.K.Knayca u oTkpbeITHS UM
XUMHUYECKOTO 3JIEMEHTa PYTEHUS,
Ha3BaHHOTO B 4ecTh Poccuu.

KoMMYHHKATHBHBIE :

- CoOmrogaTh HOPMBI TyOJTUIHOM pedun
Y PETJIAMEHT B MOHOJIOT€ U JUCKYCCHHU.

-cDOpMy.]'II/IpOBaTL COOCTBEHHOE MHEHHE
" MMO3UIHI0, apr'YMCHTHPOBATH UX.

-KoopamHnupoBaTh CBOIO MO3HUIIMIO C
HO3UIMSIMU TTAPTHEPOB B
COTPYAHUYECTBE TPU BHIPAOOTKE
00ILeTo pelIeHust B COBMECTHON
JeSITeTbHOCTH.

- CaMOCTOSITETbHO OPTaHU30BbIBATh
yueOHOEe B3aMO/ICIICTBHE B rpyIIe
(ompenensaTh O0IIKe 1EeNH,
pacrpenensTh poJd, T0TOBapUBATHCS

ApPYT € ApYyTO
PerynsatuBHas:

YMeHue onpeaensiTe MOHATHE,
co3/1aBaTh 0000IIeHNE, YCTaHABINBATh
HaJIOTH, KJIacCU(UIUPOBATh,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS
Y KPUTEPUU TS KIIaCCU(PUKAIINH,
yCTaHaBIWBATh MPUUYUHHO-




9.11

13

KonTposbHnasi pabora Ne2

pearupyromux BeuiecTB JaHO B U30BITKE.

CIICACTBCHHBIC CBA3U U ACJI1aTh BHIBOABI

Paznen 2. DieMeHTBbI-HEMETAJJIBLI U UX BajKHeH e COeIuHEHUs 32

Tema 3. O0masi XapakTepucTHKAa HeMeTANIOB 2
16. 1 DneMEeHTHhI-HEMETAILTBI B 3uartb:[lonoxeHne 31eMEeHTOB-HEME- JINYHOCTHBIE: —
11 nepuoauyeckoit cucreme .M. | Tamios B nepuoanyeckoi cucreme .M.
Menneneena. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI X — YMETh Pealn30BhIBATH
16.11 2 Kpucrammueckoe cTpoeHre | aTOMOB: OOIIME YePThl U PA3IHUUSL.. TEOPETUUECKHUE TTO3HAHUS HA MTPAKTHUKE;
U QU3BHKO-XUMHYECKUE XUMHUYECKUE CBOMCTBA MTPOCTHIX KoMMYHHKATHBHBIE
CBOIICTBa HEMETAJJIOB. BELLCCTB-HEMETAIIIOB. [TpuauHb - CoG/TI0aTh HOPMBI MyG/IHIHOM peun
CoeMHEeHUS HEMETAIIJIOB XUMHECKOH MHEPTHOCTH OaropofHeIx | pErIaMeHT B MOHOJIOTE H JIHCKYCCHH.
Ta30B, HU3KOH aKTHBHOCTH 43074, -dopmynrpoBaTh COOCTBEHHOE MHEHHE
OKHUCJIUTETIbHBIX CBOWCTB 1 TIOSHITHIO, APTYMCHTHPOBATD HX.
)
Tema 4. Tloarpynna KucJIOpoa U ee TUNHYHBIE MPeICTABUTEIH 6
23.11 1 OO61mas xapakTepuCcTHKa 3HaTh:001mas XxapakTepucTHKa JInuHOCTHBIE:
HEMETAJJIOB MOATPYIIIIBI 3JIEMEHTOB TIOIPYIIITEI KUCIOPOIa.
KHCJIOPO/Ia ¥ MX MPOCTBIX 3aKOHOMEpHbIE U3MEHEHHSI B MOATPYIE. | Pa3BUTHE OTBETCTBEHHOTO OTHOIICHUS
BCIIICCTB. du3nYecKue U XUMUIECCKHE CBOHCTBA K yu€0e, TOTOBHOCTH U CIIOCOOHOCTH K
23.11 2 Kucnopoa. O30H. KpyroBopot | XaJbKOr€HOB — IIPOCTBIX BEIIECTB. CaMOPAa3BHUTHIO U CAaMOOOPA30BAHUIO HA
KHCJIOpO/ia B IPUPOJIE Bronornveckne GyHKINN XaTbKOTEHOB. | OCHOBE MOTHBAIIUU K OOYYCHHUIO U
Kucnopoa. O3ou. Kpyrosopor MO3HAHUIO.
30.11 3 Cepa Kak mpoCTOE BEMIECTRO. KHCJIOPOAa B IIPUPOAE
AnnoTponusi, CBONCTBa U 3uartb: CepoBOAOPOA, CTPOCHUE, Ilo3HaBaTeabHble: OBIAICHIS
IPUMEHEHHUE CEPBI. bu3HYeCKre M XUMUIECKHIE CBOHCTBA. HaBbIKaMU 0€301MacHOTO 0OpaIIeHUs ¢
30.11 4 CepoBogopon. Cyﬂ],(l)nﬂm BoccTanoBuTenbHBIE CBOMCTBA BCIIECTBAMH, MCMIOJIb3yCMBIMHA B
cepoBojiopoa. KadecTBeHHasT peakiius MOBCEIHEBHOM JKU3HH; 3HAHHE
7.12 5 Kucnopopcozaepamiue Ha CEpOBOJIOPOJ U CYTb(PHUIbI 1ab0paTOPHOTO 000PYIOBAHUS U
coenunenus cepbi(1V). CepoBoaopo 1 Cyab(GUIBI B IPUPOJIC. XUMHYECKOH TIOCYIbI, TPaBUIT
Bo3snelicTBre cepoBoIOpoAa HA OPTaHU3M | TIOBEACHHS M TEXHUKH 0€30MacHOCTH B
7.12 6 KHCII0pOICOIepKAILIHe yenoBeka. [lomyueHue cepoBogopona B KaOWHEeTe XUMUHU.

coeaunenus cepoi(V1)
DKoJioruyeckue npoOIemsl,

mabopaTopuH.
3narb: Oxcun cepsl (1V). Cep-

KoMMyHHKATHBHLIE -
KoopananpoBats CBOXO MO3UIUIO €
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CBSI3aHHBIE C CEPOU

Hucras kucinora. Cocras, CTpOEHHUE,
cBoicTBa. OKUCIUTEIBHO-BOCCTAHO-
BUTEJbHBIE CBOKMCTBA
KHCJIOPOCOICPKAIINX COCTUHCHUIN
cepsl (1V). Cynbdursr. ['mapocynbduThl.
Oxkcwun cepsl (V1), cocraB, cTpoeHue,
cBorcTBa. [lonmyyenue okcuaa cepbl
(VI). Cepnas xucmora, COCTas,
CTpoeHHue, (pu3nuecKue CBOICTRA. .

MIO3ULIUSAMU NIAPTHEPOB B
COTPYAHUYECTBE MPHU BBIPAOOTKE
00IIero penieHust B COBMECTHOU
JEATEIBHOCTH. -

Tema 5. Iloarpynmna a3zora u ee THNMYHBbIE MPeACTABUTEN 8
14..12 1 OO0m1as XxapakTepucTUKa 3HaTh:CBONCTBA MPOCTHIX BEIIECTB JIMYHOCTHBIE. — YMETh
9JICMCHTOB IIOAT'PYIIIIBI a30Ta OJICMCHTOB IIOATPYIIIIbI a30Ta. pcaIn30BBIBATh TCOPETUYCCKUE
Baxueime BOIOpoJHbIC U IIO3HAHUs Ha IIPAKTUKE;— YMETh
KHUCJIOPOAHBIC COCANHCHUA 3JICMCHTOB OIICpHUPOBATH (I)aKTaMI/I Kak 1Jid
14.12 2 A30T KaKk XUMHYECKUH MOATPYIIIBI a30Ta, KX 3aKOHOMEPHBIE JI0Ka3aTenbCTBa, TaK U IS
9JICMCHT U IIPOCTOC BCIICCTBO U3MCHCHUS. I/ICTOpI/Iﬂ OTKPLITHUA U OIIPOBEPIKECHUS CYLIECCTBYIOIICTO
WCCIIETOBAHUS 3JIEMEHTOB MOATPYIIIIbI MHCHUSL.
azoTa.3HaTh:AMMUAK, CTPOCHHE, Peryasitusubie | -CTaBUTh 1eIb
15.12 3 Ammuak. Conu aMMOHUSL. CBOHCTBA, BOJIOPOJIHAA CBA3b MEXKAY MO- | nesTeIbHOCTH HA OCHOBE ITOCTABIICHHOM
JIeKyJIaMu aMMHuaKa. MexaHusm poOJIEMBI U MIPEJIaraTh HECKOJIbKO
oOpa3zoBanus noHa ammoHus. Conu CIIOCOGOB €€ TOCTHKEHHS.
15.12 4 IIpakTuyeckasi pa6ora Ne3. aMMOHUSI, UX XUMHYECKHE CBONCTRA.
Ioyuenne ammuaka u onbitel | KadecTBeHHas peakius Ha HOH Ilo3HaBaTejbHbIe : - [IpoBOANTH
C HUM amMMoHUs.3HaTh: OKCHJIBI a30Ta. HAGITIONCHHE U SKCIIEPUMEHT 1011
Crtpoenue okcuaa azota (Il), okcuna PYKOBOICTBOM YUHTEIISL.-
azota (IV). ®usnyeckue 1 XuMU4YECKHUE OCYIIECTBIATh CPABHEHNE,
5 Oxcupel a3ora cBoiicTBa okeno asota (1), KJIacCU(UKALINIO, CAMOCTOSITEIIBHO
21.12 (IV).3HaTb:A30THAs KUCIIOTA, COCTAB 1 BBIOMpAsi OCHOBAHUS U KPUTEPHUH JUIS
cTpoeHue. DU3NYECKUE B XUMUICCKHE YKa3aHHBIX JOTHYECKHX OIePALHUIL. -
CBOHCTBA a30THOM KHCIIOTEI. OOBSCHATD SBJICHHUS, POIIECCHI, CBSI3U
21.12 6 A30THas KHACIIOTA, HUTPAThI OxucnuTenbHbIe CBOHCTBA a30THOH U OTHOLICHHS, BBISIBISIEMBIE B XOJI€
kucnoThl. [lonydyeHue u npuMeHeHue HCCIIEI0BAHMS; -
A30THOM KHCJIOTHI M €€ COJICH.
28.12 7 dochop — 37eMEeHT U TPOCTOe Docop Kak IMEMEHT H KaK IPOCTOe

BCIICCTBO.

BemecTBo. Amutotporust Gocdopa.
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duzndecKkrue 1 XUMHUUECKHE CBOICTBA
docdopa. [Ipumenenne pocdopa.

KoMMYHUKATHBHBIE © -
KoopanHupoBath CBOO MO3HUITHIO C

28.12 8 Kucnoponconep:xamue 3HaTb:BonopoHbIe U KUCIOPOAHBIE | O3ULUSAMU NApTHEPOB B
coenuHeHus Gocdopa. coenuHeHus pocdopa, UX CBONUCTBA. COTPYAHHYECTBE MPU BHIPAOOTKE
Kpyrosopot docdopa B dochopHas KHCIOTA U €€ COJH. 00IIero penieHust B COBMECTHOU
pupojie MunepanbHbie y100peHus: JIEATEIIbHOCTH.
KJIacCU(UKALIUS, TPUMEPBI, 0COOCH-
HOCTHU (PU3HOJIOTHYECKOTI0 BO3CHCTBUS
Ha pacteHus. [Ipobiaema cBsI3aHHOTO
azota. [IpobGnema HayuHo
000CHOBAHHOT'O UCTIOIb30BAHUS MU-
HEPaJbHBIX YOOPEHUI B CEIBCKOM
XO3SIICTBE.
Tema 6. Iloarpynma yriepoga 7
11.01 1 OO61mas xapakTepuCcTHKa 3HaTh:001mas XxapakTepuCcTHKa JInuHOCTHBIE:
AJIEMEHTOB MOATPYHIIbI 3JIEMEHTOB MOJTPYIIBI yriiepoaa. Jiek- | GopMupoBaHHUE OTBETCTBEHHOTO
yriepoja. Yrieposa — IpoCcTOe | TPOHHOE CTPOCHHE aTOMOB 3JIEMEHTOB OTHOIICHUS K yu€0e, TOTOBHOCTH U
BEILIECTBO. MOATPYIIIBI YTIEPO/Ia, pACIPOCTPAHEHUE | CIOCOOHOCTH K CAMOPA3BUTHIO U
11.01 2 Okcuabl yraepoaa B npupo/ie. YTIIepo1 Kak MpocToe caM000pa30BaHUIO HAa OCHOBE
BEIIECTBO. AJUIOTPOIHS YIiepoaa: MOTHBAIIMH K OOYYCHHIO U ITO3HAHUIO.
18.01 3 VroabpHas KUCJIOTa U €€ CONU. | anmas, rpadut, QyiaepeHsl. DOopMUPOBAHUE LIETOCTHOTO
AncopOniusi. XMMHUYECKHE CBOMCTBA MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
18.01 4 IIpakTuyeckast pabora Ne4: | yriaepoza. COBPEMEHHOMY YPOBHIO Pa3BUTHS
[Monyuenue okcupaa yriaepoga | OKCUIBI yriieposia, CTpOEHHUE, CBOMCTBA, | HAYKH U OOMIECTBEHHON MPAKTHKH.
(IV) u u3ydenue ero cBoiicTs. | MOJy4eHne JHATL: YTOJIbHAS KUCIOTa U | PeryasaTuBnbie:
PacniozHaBanue KapOOHATOB. ee coni. KauecTBeHHas peakius Ha PazButue criocobHoctu
25.01 5 erMHHI‘;I U ero CBOMCTBA. Kap60HaT-HOH. CaMOCTOSTCIbHO MJIAHUPOBATH MYTH
CoeIMHEHNs] KPEMHHUS. Pacnio3znaBanue kapOoHaTOB JOCTH>KEHHUS 1I€JIEH, B TOM YHCIIe
ﬂaﬁopaTopHaﬂ paﬁOTa Ne3 AJIBTCPHATUBHBIC, OCO3ZHAHHO BI>I6I/IpaTI)
Pacro3HaBaHue XJIOPUJIOB, 3uartb: KpemHuii u ero cBoicraa. Io3HaBaTteabHble : - [IpoBoauTs
Cy.]'lb(baTOB, Kap6OHaTOB KI/ICJ'IOpOI[HBIC COCIMHCHUA KPCMHMUS: Ha6J'IIO,ZIeHI/Ie " OKCIICPUMCHT IO
25.01 6 06o0IIEeHnE 1 okcua kpemuus (1V), kpemHueBas PYKOBOJACTBOM YUYHUTES. -
CHCTEMATU3ALHS 3HAHMH 110 KHUCJI0Ta, COCTaB, CTPOCHUE, CBOMCTRBA. OcylecTBIISITh CPaBHEHUE,
TemaM 5-6. Pemenwe 3a1au Cunukatel. CuiMkaTHas KJIacCU(UKALIHUIO, CAMOCTOSITEIILHO
1.02 7 KoHTpoabHasi paboTa MPOMBIIIIIEHHOCTh. KpaTkue cBefieHns 0 | BBIOMpas OCHOBAHUS M KPUTEPHH TS
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KepaMHKe, CTEKJIE, LIEMEHTE.
PacuerHsble 3agauyu. Berancnenme Maccel
Wi 00beMa IPOAYKTa PEAKIHH 110
M3BECTHOM Macce W 00bEMY UCXOTHOTO
BEII[ECTBA, COACPIKAIIETO TPUMECH

YKa3aHHBIX JJOTUYECKUX OMEepPaLUi. -
OOBACHATD SBJICHHUS, POIECCHI, CBS3U
M OTHOIICHHS, BBISIBIIICMEIC B XOJIC
HCCIICIOBAHUS -

Paznen 3. Meramibl (13 4)
Tema 7 O6urue cBoiicTBa MeTa10B (3 4)

1.02

1

ITosoxeHue IEMEHTOB —
METAJUIOB B TaOJIHUIIE
MeneneeBa 1 0COOEHHOCTH
CTPOCHHS UX aTOMOB.

[TonoxxeHnre MeTaliIoB B IEPUOAUYECKOM
cucreme. OCOOEHHOCTH CTPOCHUS
aTOMOB METAJLIOB: S-, p- U f-amemMenTOB.
3HavYeHUE SHEPTUU UOHU3ALIUU.
3natb:MeTamnyeckas CBI3b.

8.02

Mertansl — mpocTbie
BEIIIECTBA, UX
KPHUCTANINYECKOE CTPOCHUE
U QU3UKO-XUMHUYECKHE
CBOMCTBA

8.02

CmnaBsl. Koppo3sust metaiioB
u ciuiaBoB JlabopaTopHasi
pabora Ne4. O3HaAKOMIICHHE C
o0pasiamu CIjiaBoB

Kpucrannnueckue pemerku. Oouue u
crenuduueckue GU3NIecKue CBOMNCTBA
MeTamioB. O0IMe XUMHUYSCKHUE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKUHN PsiJT
HaIPsKEHUSI METaJIIOB.

OO1me cBeaeHHS O CILIaBax.
[TonsiTHE O KOPPO3UH METAJUIOB.
Koppo3us Mmeramios - obmierniane-
TapHbIA FEOXUMUYECKUI MTPOLECC; BUIBI
KOPPO3UU: XUMUYECKas U AJICK-
TPOXUMUYECKAS] — U CIIOCOOBI 3aIIUTHI
OT Hee.

Ilo3naBaTenbHbIC

CTPOMTB JIOTUYECKOE PACCYKJIEHUE,
BKJIIOYAIOIIEE YCTAHOBJICHHE
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH.
CO3/1aBaTh CXEMAaTUYECKHUE MOJEIH C
BBIJIEJICHUEM CYILIECTBEHHBIX
XapaKTEePUCTHK 0OBEKTA.
PerynssTuBHbIe

CaMOCTOSITENIbHO OOHAPYKUBATh U
(bopmynHrpoBaTh y4eOHYyO IpodiiemMy,
OIIpeNieNATh 1eNlb y4eOHOU
JESTENIbHOCTH;, BBIJIBUT'aTh BEPCUU
peleHus npoodaeMbl, 0CO3HABATh
KOHEYHBI pe3ynbTar, BBIOUparh U3
IPEUIOKEHHBIX U UCKATh
CaMOCTOSITENILHO CPE/ICTBA JJOCTUKECHHUS
LY,

Tema 8. MeTtannbi rnasHbiX U No6o4YHbIX noarpynn 9

15.02

1

OO61as xapakTepucTUKa
CTPOEHUS aTOMOB XMMUYECKHUX
DIIEMEHTOB U MPOCTHIX
BEIIIECTB IIEIOYHBIX
METAJIIOB

15.02

XHUMHUYECKHE CBOMCTBA U
MIPUMEHEHHUE ETOYHBIX
METAJJIOB U UX COCOUHEHMI.
Ponw HaTpus u Kasst B

3HaTh: MeTamisl — dJIeMEHTHI 1A
rpynmbl. CTpO€HHE aTOMOB XMMHUYECKUX
a5eMeHTOB |A-Tpymnmbl, UX
CpaBHUTEJbHAS XapaKTEPUCTUKA U
MIEJIOYHO3EMENBHBIX METAJIOB.

.JHATh: PU3NUYecKre U XMMHUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB, OKCHUIOB 1
TUIPOKCHUIIOB, coel. [Ipumenenue
IIEJIOYHBIX METAJUIOB. 3aKOHOMEPHOCTH

KommyHukatuBHble : OCyIIecTBIsSET
B3aMMHBIN KOHTPOIIb M OKa3bIBAET B
COTPYHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb. OPTaHU30BBIBAET U
IJIAaHUPYET yueOHOE COTPYTHUYECTBO C
YUUTEJIEeM U CBEPCTHUKAMH;
OTIPEIEIIATH e U PYHKITUN
YYaCTHHUKOB, CITIOCOOBI
B3aMMO/ICHCTBHS; TUTAHUPOBATH OOIIIHE
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OpTraHru3Me 4CJIOBCKA.

22.02

OO01mast xapakTepuCTHKA
9JIEMEHTOB TJIaBHON
HOJTrPYNIBI BTOPOH TPYIIIIBL

22.02

Pacnpoctpanenue u posib
MetaioB ||A-rpymiesl B
npupoze. Ob1iee NOHATHE O
YKECTKOCTU BOJBI.

1.03

Amomuuuii. Bakueiinine
COEIMHEHUS ATIOMUHUS

1.03

Merasuibl- d-37€MEHTBHI.
XKeneszo — npeacraButens d-
9JIEMEHTOB.

15.03

Baxxneiiime coeIuHeHN
J)Kenesa.

15.03

IIpakTyeckas padora Ne6.
Pewenue
AKCIEPUMEHTAIBHBIX 33a4 110
Teme «MeTajuiby

22.03

O06o0061IEHNE U
cUCTeMaTHu3alus 3HaHUH 10
TeMe «MeTajuibl»

pacnpocTpaHEHUs MIEIOYHBIX METaJIOB
B IIPUPOJIC, UX MOTYUYEHUE AIEKTPOIU30M
coenuHeHuil. Ponb Meramnos | rpymmbl
B JKMUBOU IIPUPOJIC
Mertannsl — 3nemenTs! || rpynns.
3Harh: Pu3nyecKue U XUMHYSCKHIE
CBOMCTBA MPOCTHIX BEUIECTB, OKCUJOB U
TUIPOKCUJIOB, cosiel. [Ipumenenue
IIEJIOYHO3EMEIbHBIX METAJIOB.
3aKOHOMEPHOCTH PacipOCTpaHEHUS
IICJIOYHO3EMENIbHBIX METAJIOB B
PUPOJIE, UX MOTyUYEHUE DIEKTPOITUIOM
COCIUHCHHI.

3HaTh: ATFOMUHUN . XUMAYECKUH
3JIEMEHT, POCTOE BeleCTBO. Dusnue-
CKH€ U XUMHYECKHE CBOMCTBA.
Pacnipoctpanenue B npupoje. OCHOB-
Hble MUHEpasibl. [IpumMeHeHne B
COBPEMEHHOM TEXHUKE. BaxkHeiime
COEIMHEHNS AJTIOMUHHUS: OKCUIBI U
THJIPOKCHJIBI; aM(POTEPHBIN XapaKTep
HUX CBOICTB.
3nath: CocTaB, 0COOCHHOCTH CBOICTB,
MIPOU3BOJICTBO U MPUMEHEHHE UyTYHA, U
CTaJIM KaK Ba)KHEHIIINX CIIaBOB JKejie3a. .
Coenunenus xeneza — Fe?t, Fe®'.

crioco0b! paboTel; [lo3HaBaTeILHBIE :

peoOpa3oBhIBaTh HH(HOPMAILIHIO U3
OJIHOTO BHJIa B Ipyroi (TaOauIly B
TEKCT U TIp.).

YMETh OINPENENATh BOZMOXKHbBIC
HCTOYHUKU HEOOXOIUMBIX CBEIECHHUM,
MIPOU3BOIUTH TTOUCK UH(OPMALINH,
aQHAJIM3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCT.

PeryasituBubie  CTaBHT 1N
JIEATEIbHOCTH Ha OCHOBE ITOCTABJICHHOM
POOJIEMBI U TTPeIjIaracT HECKOJIbKO
CIIOCO0O0B €€ TIOCTHKEHHUS.

CaMOCTOSITEIILHO aHATU3UPYET YCIOBHSI
JOCTHXKEHUS [IEJIM Ha OCHOBE yuéTa
BBIICJICHHBIX y'-II/ITeJ'IeM OpI/IeHTI/IpOB
JCHCTBHUS B HOBOM YIeOHOM MaTepHuaie.

Paznen 4. O01mue cBeqennsi 00 opraHuvdeckux coeqnHeHusix (10 u)

Tema 9. O0mme cBeieHnst 00 OPraHMYECKUX COeTHHEHUSIX 10

22.03 1 Oprannueckasi XUMHs — 3uarb: CoenuHEeHHS yriiepoaa —
oTpaciib XUMHUYECKOU HAayKH. npeamMeET CaMOCTOSITEIILHON HAayKH —
OcobeHHoCTH cocTaBa U opranuyeckoii xumun. Knaccnguxkauus | gommyunkarnBHbie : -OCYIIECTBIATE
MHOT000pa3ue OpraHnYeckuXx | W HOMEHKJIATypa YTIIEBOJIOPOJIOB. B3aHMHBIH KOHTPOITb H OKA3bIBATD B
COEZIMHEHUH. 3uath: [lepBoHavaNbHBIC CBEJICHUS O COTPYIHHUECTBE HEOOXOIIMYIO

.04 2 ITpakTuyeckas padora CTPOCHUM OPTaHMYECKUX BEIIECTB.
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NeS. Onpenenenue
Ka4eCTBEHHOTO COCTaBa
OpPraHNYeCKOTO BEIIECTBA.

HekoTtopslie mosnoxeHus: U pojb TEOpUU
A.M. bytiiepoBa B pa3BUTHH 3TON HAYKH.
ITonsgarue o romonoruu u HU30MCpHUH.

B3aMMOIIOMOIIb.-

JInuHocTHBIE: YMeHUE

5.04 3 Teopus XUMHUYECKOTO OCHOBHBIE KJIaCChI YIJIEBOJIOPOOB. CaMOCTOSITENIbHO TJIaHUPOBATh MMyTH
crpoenust A.M.bytneposa Anxanbl. M3omepus u HOMEHKJIaTypa JOCTHKEHMA 1ienei. B ToM yucine

12.04 4 [TonsiTve 0 npeaeabHbIX IIPEEIbHBIX YTIIEBOLOPOIOB. aNbTepHATHUBHBIEC, OCO3HAHHO BHIOMPATH
YIIIEBOAOPOAaX. AJIKaHbI. duznyeckue 1 XMMUYECKHE CBOMCTBA Haunbosee 3¢ heKTuBHBIE CIIOCOOBI

12.04 5 DU3HYECKUE U XUMUIECKHE ankaHoB. CriocoOHOCTH aJIKaHOB K pelieHrs yueOHbIX O MO3HaBaTeNbHbIX
CBOMCTBA U IIPUMECHEHUE pCaKknuuu 3aMCIICHUA U U30OMCPU3AlIUU. 3a1a4
ATKAHOB. 3uarb:HenpenenbHbie yrieBoaopoabl —

19.04 6 HenpenenbHble aJIKeHBI U AJIKUHBL. ['oMonoruueckuii psg | PeryasituBabie: DopMupoBaHue
YTIIEBOIOPO/EL. AJIKEHBI. ankeHoB. HomenknaTypa. @U3H4YECKUE U | OTBETCTBEHHOI'O OTHOIICHHS K yuEOe,
AJIKUHBL XUMHYECKHE CBOMCTBA AJIKEHOB. TOTOBHOCTH U CIIOCOOHOCTH K

19.04 7 Kucnopocoaepixariue 3uaTh:[ oMonornyeckuit ps CaMOpa3BUTHIO U CAMOOOPA30BaHHUIO HA
OpraHHYECKUE COCAHHCHHSL. KapOOHOBBIX KUCIOT. O0mIast popmyrna OCHOBE MOTHBAIIMU K 00YUCHUIO U
CrupThl. KapOOHOBBIX KHCIIOT. OOIIHEe CBOMCTBA MO3HAHUIO, YMEHHE

26.04 8 KapOoHOBBIE KUCIIOTBHI. KapOOHOBBIX KHCIOT. Peakius

26.04 9 ITpomexkyTounas dTeprPuKaIIH. Ilo3naBaTe/IbHBIE |
aTTecTALuA 32 KypC 9 3HaTh:broIOrHYeCcKr BasKHbIE
Kaacea coenuHeHUs. XUMHUSI U TTUIIA: KUPBI, aHAIU3UPOBATh, CPABHHUBAT,

3.05 10 | BuonornYecKkn BaxKHEIE YTIIEBOIB, OeNKy — BaxHeHmme K1acCU(UIMPOBATE 1 000011aTh HaKTEL
coenunenusa. Oomme COCTaBHBIC 1aCTH MUIICBOTO pallnOHa U IBJICHHS. BBISBIATE NPUYHHBI U
IPE/ICTABIICHHS O OelIKax, yesioBeKa U )KMBOTHBIX. CBOMCTBa CIEJICTBHS TIPOCTHIX SBJIEHMUIA.
JKUPAX U YIJIEBO/AX. JKUPOB U yIiIeBoA0B. Poisb GCHKE)B B

MPUPOJIE U X XUMHUECKHE CBOMCTBA:
TUAPOJIN3, ICHATYypalusl.

Paznea IV. Xumusa v ;ku3Hp 5 Tema 10. YenoBek B Mupe Bemects 3

3.05 1 Bemecta, BpeaHble s 3Harh: YenoBek B MUpE BEILIECTB, JINYHOCTHBIE: OLIEHUBATh )KU3HEHHBIE
3/10pOBbs YEJIOBEKa U MaTepuaoB U XUMUYECKUX CUTYaIlUU C TOUYKH 3pEHUs 0€30I1aCHOIO
OKPYXKaroIlel Cpebl. peakuuii. XuMH4€eCKO€E 3arpsi3HEHNE o0pa3a KHU3HU U COXPAHEHUS 3/I0POBbS;
ITonumeps! U )KU3Hb OKPYXAIOIEN CPeNbl U €r0 MOCIEACTBHUA.

10.05 2 XHMHUS U 3J0POBBE YEITOBEKA [Tpobnemb! Oe30macHOro OLICHUBATh SKOJIOTMUECKUN PUCK

10.05 3 MuHepanbHble YI00OpeHUs Ha | MCITOJIb30BAaHMs BEIIECTB U XUMUYECKUX | B3aMMOOTHOIIECHHUH YEIOBEKA U

BAIlIEM y4JacTKe.
IIpakTHyeckas padora Ne7.

peaKkuuii B TOBCEITHEBHOM KU3HHU.
TokcuuHbie, rOPIOYNE U B3PHIBOONIACHBIE

IpPUPOJBL. POPMUPOBATH
9KOJIOTMYECKOE MBIIIJIEHUE: YMEHUE
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MunepaiibHbIe yI00peHus

BellecTBA. bbITOBas XuMuyeckas
TPaMOTHOCTb.

Xumus u nmuna. KanmopuiiHOCTb
JKUPOB, OEITKOB U YIIIEBOJIOB.
KoHcepBaHTBI TUIIEBBIX IPOLYKTOB
(moBapeHHast coJib, YKCYCHasl KHCIIOTa).
Xumus U 310poBbe. JIekapcTBEHHBIE
mpernaparsl; Ipo0JIeMbl, CBI3aHHBIE C UX
IIpUMeHeHneM. MuHepaibHble
yao0peHust

OLCHHWBATH CBOIO ACATCIBHOCTh U
MOCTYIKH JPYTHX JIFOJCH C TOYKH
3pEHHsI COXPAHEHUS OKPYKAIOIICH
CpeJibl - rapaHTa KU3HH U
Oyaromnoirydus Jrojei Ha 3emie.

Tema 11. Ilpon3BoaCTBO HEOPraHUYECKHX BELIECTB U UX MPUMEHeHne 2
17.05 1 XHUMHYECKask TEXHOJIOTHs KaK 3HaTh: B3auMocCBs3b HAyKH XUMHUU PerynssTuBHbIe
Hayka. [IpousBoicTBO U C XMMHYECKON TEXHOJIOTHEH (3HAUCHUE
MIPUMEHEHUE CEPHOM KUCIIOTHI | YUYCHUN O KHHETUKE, KaTallnu3e, CaMOCTOSITEIILHO OOHAPYKUBATh U
SHEPTEeTUKE XMMHUYECKUX PEaKIuil B (dhopMyIIpoBaTh Y4eOHYO IPOOIEMY,
XUMHUYECKOM TexHosoruun). [lonsitue o OTIpEeCIIATH 1eNIb YueOHOU
XUMHKO-TEXHOJIOTHYECKOM IPOIIECCe. JeSTeTbHOCTH;
. [ToHsiTHE O CUCTEMHOM MOAXOJE K
17.05. 2 O6o0menue u OpraHu3alu XUMHUYECKOTO

cUcTeMaTu3alus 3HaHWU 3a
Kypc 9 kiacca

MIPOU3BO/ICTBA; HEOOXOMMOCTb
B3aMMOCBSI3U SKOHOMUYECKHUX,
9KOJIOTMYECKUX, TEXHOJIOTUYECKUX
TpeboBanuil. Hayunsle criocoObl
OpraHM3aly U ONTUMU3ALMHU [TPO-
U3BOJICTBA B COBPEMEHHBIX YCIIOBHUSX.
[TonsiTHE O B3aUMOCBSI3H: CHIPbE —
XUMHKO-TEXHOJIOTUYECKUI MTPOLECC —

IIPOJYKT.

BBIJIBUTaTh BEPCUU PELLIEHUS
po0JIeMbl, 0CO3HABAaTh KOHEUHBIH
pe3ysbTarT, BBIOUpATh U3
IPEUIOKEHHBIX U UCKATh
CaMOCTOSITENIHO CPEJCTBA JOCTHKEHUS
LY,

6. Onucanmne y4eGHO-MeTOAMYECKOT0 H MaTepPHAJIbLHO-TEXHMYECKOr0 odecnevyeHns1 00pa3oBaTe/ibHOro npouecca Ha 9 Kiace
O6opynoBanue u npudOpHI.

agrwbdE

KoMIUIeKT mopTpETOB YUESHBIX-XUMHUKOB JIJISl CPEHEH IIKOJBI.
KomrmiekT HabOpoB «MUKpPOTAO0OpATOPHUS
KomrutekT Tabmuil mo XUuMHUH 1711 OCHOBHOU IITKOJTBL.
XuMuyeckas ocysia , 000pyi0BaHUE, XUMUYECKHE PEAKTUBbI (B COOTBETCTBUU C MPOTrPAMMOIN OCHOBHOM HIKOJIBI 110 XUMHN)
KoMmiekT mapocTep:KHEBBIX MOIEICH.
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