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7.

IHosicHuTE/IbHAS 3alIUCKA
PabGouast nporpaMmMa mo XuMuM Ui 9 KJIacca COCTaBJIeHA HA OCHOBE:
3akona «O06 obpazoBanuu B Poccuiickoit deneparun» ot 29.12.2012r. Ne 273- @3 (c uBMEHEHUSAMM);
denepaabHOr0 roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAHJApTa OCHOBHOIO 0OIIEro oOpa3oBaHUs, YTBEPKIAEHHOTO
npukazoM MuHuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparnuu ot 17.12.2010r. Ne1897 (c u3zmeHeHusMu u
JOTIOJTHEHUSIMU );
OcHOBHO 00pa30BaTENIBLHON MPOTPAMMBI IIKOJIBI;
VYueOHOro niaaHa KOk,
['ogoBoro yue6HOro KaneHaapHoro rpaduka Ha TeKyIUi y4eOHbIN TOT;
PaGoueii nporpammel on aBropctBoM ['apa H. H. ®T'OC. Xumus. [Ipenmernas nunus yueouukos I'. E. Pynsurtuca, ©.

I'. ®enpamana. 8-9 knaccel. [Ipocsenienue. 2013r.;
VYuebnuka Pymsutuca I'.E., ®enpamana @. I'. Xumus. 9 xknacc. ®I'OC. [Ipocsemnienue. 2018 T.

OcCHOBHBIE IIEJIM U 321a4HU

CO3/1aTh YCJIOBHS JIJISl TIPOSIBIICHUS U Pa3BUTHS CIIOCOOHOCTEH U MHTEPECOB PEOCHKA;
chopMUpOBaTh JKEJIAaHUE U YMEHHUE YUYUTHCS U Ha ATOM OCHOBE 00ECIICUUTh Pa3BUTHE Y peOCHKA YyBCTBA COOCTBEHHOTO

JIOCTOMHCTBA;

MOTHUBHUPOBATh HHTEPEC K 3HAHUSAM U CAMOIIO3HAHUIO;

OKa3aTh MOMOIIb B MPUOOPETEHUH OTIbITa OOIIEHUS U COTPYAHUYECTBA;

chopMHpPOBATH NIEPBHIC HABBIKK TBOPUYECTBA;

o0ecreyuTh JOCTATOYHO MPOYHYI0 6a3uCHYI0 0011e00pa30BaTeIbHYIO TOJITOTOBKY.

00ecIeyuTh TOJYYCHHE BBIMTYCKHUKAMHU Ka4eCTBEHHOTO 00Opa30BaHUs, MOJATBEP)KIaeMOT0 pe3ybTaTaMu HE3aBUCUMOM

skcrepTusbl EI'D, pe3yapTaTaMu MOCTYILICHUS B IPECTHKHBIC YUCOHBIC 3aBEACHHUS BBICIIIETO U CPEIHEr0 NpodheCCHOHATBHOIO
oOpa3zoBaHUs

00€eCIeuuTh pa3BUTHE TEOPETUUECKOTO MBITIIUICHHUS W BBICOKAN YPOBEHb OOIIEKYIbTYPHOTO PA3BUTHS;

HN3yuyeHue XUMHUM B OCHOBHOM IIKO0JIe HANIPABJIEHO:
* Ha OCBOEHHE BAXKHCHUIITNX 3HAHUNA 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHH, XUMHYECKOU CHMBOJIMKH,
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* Ha OBJIAJICHHE YMEHHUSIMH HAOJIOIaTh XUMUYECKUE SIBICHUSA, TPOBOJUTH XUMUYECKUN IKCIIEPUMEHT, MMPOU3BOJIUTH PACUETHI
HAa OCHOBE XUMHUYECKHUX (hOPMYII BEUIECTB M YPABHEHUI XUMHUECKUX PEaKIIN;
* Ha pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M HMHTEJUIEKTYaJbHBIX CIOCOOHOCTEH B MpoOIecCe MPOBEACHUS XHUMHYECKOTO
AKCIIEPUMEHTA, CAMOCTOATEIHHOTO MPHOOPETEHNUS 3HAHUI B COOTBETCTBUH C BO3HUKAIOIIMMU KU3HEHHBIMH MOTPEOHO CTAMU;
* Ha BOCIHTAaHUE OTHOIICHUS K XMUMHH KaK K OZHOMY M3 (DyHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS WM DIEMEHTY
0011eYeI0BEYECKOM KYIbTYPHI;
* Ha IPUMEHEHHE MOJYyUYEHHbIX 3HAHUN U YMEHUH JUIsi 6€301MacHOr0 UCMOIb30BaHUS BEUIECTB U MAaTEPUAIIOB B OBITY, CETbCKOM
X0341CTBE M Ha TMPOU3BOJICTBE, PEIICHUS NPAKTUYCCKUX 3a7ad B IMOBCEJIHEBHOW JKU3HHU, MPEAYNPEKICHHUS SBICHHA,
HAHOCSLINX BPeJl 3/I0pPOBBIO YEIOBEKA U OKPY KAIOLLEH Cpeie.
3axaum u3y4yeHuss XUMHH.

dopmupoBaHUe y O0OydYaIOUINXCs 3HAHHUA OCHOB XMMHYECKOW HAYKH: BaXXHEHIIHMX (DaKTOPOB, MOHATHH, XMMHUYECKHX
3aKOHOB U TEOPH, A3bIKa HAYKH, JTOCTYIMHBIX 0000IIEHUH MUPOBO33PEHYECKOT0 XapaKTepa.

PaspuTte ymeHwmii HaOMOMAaTh M OOBSICHITH XUMHUYECKHE SIBICHUS, MPOHMCXOIAIINE B TMpHUpPOAe, Taboparopuu, B
MOBCEJHEBHOM JKU3HMU.

dopmupoBaHHUE CIENMATIbHBIX YMEHUN: 00palaThesl C BEIIECTBAMH, BBIIOIHATH HECIOKHbBIE IKCIIEPUMEHTBI, COOII0as
NpPaBUIM TEXHUKU O€30MaCHOCTH; TPAMOTHO NPUMEHSATh XMMHUYECKUE 3HAHUS B OOLIEHUHM C MPUPOAOH U B MOBCEIHEBHOM
KU3HU.

PackppiTie TyMaHHCTHYECKOM HaIlpaBIEHHOCTH XMMHHM, €€ BO3pAcTalolled poju B PEIICHHWU TJaBHBIX MPoOieM,
CTOSILIUX MIEPE]] YETIOBEUECTBOM, U BKJIaJa B HAYUHYIO KapTUHY MUDA.

Pa3zBuTre NUYHOCTH OOYYalOIIMXCS: UX MHTEJUIEKTYaJlbHOE M HPABCTBEHHOE COBEPLICHCTBOBaHUE, (hOPMUPOBAHUE Y
HUX TYMAaHMCTUYECKUX OTHOILIEHUH M DSKOJOTMYECKH Lierecoo0pa3HOro MNOBEAEHHsS B OBITY W B IpoIecce TPYHOBOM
JesITeIbHOCTH.



Conep:xkanme

XUMMHS 9 kiace 6a30Bblil yPOBEHD
IToBTOpeHue kypca xumuu 8 kiaacca. llepuoauueckuid 3aKkOH U NEpUOAMYECKas cUcTeMa XuM. 3nemeHtoB I, U.
MenzeneeBa B CBETE CTPOCHHUSI aTOMOB. XHMHUYeckas CBs3b. CTpoeHue BemiectBa. OCHOBHBIE KJIACCHI HEOPTaHMYECKUX
COCIMHEHUN: MX cocTaB, kiaccudukanus. OCHOBHbIC KJIACChl HEOPTaHMYECKUX COCIWHEHMM: WMX cBoWcTBa. Pacuérel mo
XUMUYECKUM YPaBHEHUSM.
Hemonctpanuu. Tabnuna «Bunbl cBs3eii». Tabnuia « TUmsl KpUCTaANIMUECKUX PEIIETOKY

I'nasa 1. Kitaccudukanus XuMU4ecKux peakiuii.

Knaccudukanus XUMHUECKUX PEAKIUN, peaKIMu COSAMHEHUS, Pa3JIOKEeHMs, 3aMmelleHus, oomMeHa. OKHCIUTEIBHO -
BOCCTAHOBUTEJIbHbIE peakuuu. OKUCIAUTENb, BOCCTAHOBUTENb, MPOLECCHl OKHCIECHHS, BOCCTaHOBIEHUS. (CoOCTaBiIEHUE
YPaBHEHHM OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIIMN C MOMOIIBIO METO/A DJIEKTPOHHOTO OaaHca.

TemoBbie 2P HEKThl XUMUYECKUX PEAKIMi. DK30TepPMUYECKUE U IHAOTEPMUUECKUE PEAKIIUH.

Tepmoxumuueckue ypaBHEHUS. CKOPOCTh XUMHUYECKHX peakiuil. DakTopsl, BAUSIOMIME HAa CKOPOCTh XUMHUYECKHX
peakuuii. [lepBoHavanbHbIE IPEACTABICHUS O KaTalus3e.

Llemoncmpayuu. [lemoncmpayusi onvlmos, 8bIACHAIOWUX 3A8UCUMOCHIb CKOPOCIU XUMUYECKUX PeaKyuti om pa3iudHblX
Gpaxmopos.

Tabauywvr « Obpamumvle peakyuuy, «Xumuyeckoe pasrosecuey, « CKOpocms XUMUUECKOU peaKyuuy.

Pacuemmnvie 3a0auu. Pacuemvi no mepmoxumuyeckum ypasHeHusim.

Ilpakmuueckan paboma Nel. U3yuenue 61uanus ycioeuii NPOGeOeHUA XUMUUECKOU PeaKyuu HaA eé CKOPOCHb.

ObpaTtumblie peakuuu. [ToHsTHE 0 XUMHUYECKOM PAaBHOBECHUU.

I'maBa 2. DnekTponuTuyeckass UCCOUALINS.

XHUMHUYECKUE PEaKLUU, UAYIIME B BOAHBIX PACTBOpPaxX. DIEKTPOJIUTHI U HEINEKTPONUTHL. HoHbl. KaTHOHBI U aHHOHBL.
I'mpapaTtHas Teopust pacTBOpPOB.

DNeKTpoNUTUYEeCKass TUCCOLMAIUS KHCIOT, OCHOBaHUM, cojeil. Cnabble u cuibHBIE 3JEKTPOdUTHL. (CTeneHb
nucconuanuu. Peakuuyn MOHHOrO oOMEHa. YCHOBHUS MPOTEKaHUs peakuuid oOMeHa J10 KOHIA. XHMMHUYECKHE CBOICTBa



OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCJAMHEHUNW B CBETE€ NPEACTaBICHUNA 00 HIEKTPOJUTUYECKON JHCCOLMAIMU U
OKHCITUTEIbHO — BOCCTAHOBUTEIIBHBIX PEAKITUSX.

[TonsTHE 0 TUAPOIU3E COJIEN.

Pacuémul no ypasnenusam xum. peakyuti, eciu 00HO U3 gewyecms 0aHo 6 usdvimKe.

Hemoncmpayuu. Hcnoimanue pacmeopoe 6ewjecms HA INeKMPUYECKYIO NPOBOOUMOCMb. JleudiceHue UOHO8 8
INEeKMPUYECKOM NOJIe.

JlabopamopHnvie onvimsi. Peakyuu obmena medncoy pacmeopamu 21eKmpoaumos.

Ilpakmuueckasa paboma Ne2. Pewenue Ikcnepumenmanvuslx 3aoau no meme «Ceoiicmea Kuciom, 0CHOBAHUIN U
coJiell Kak 3J1eKmpoiumaos)y.

Koumponvnaa paooma Ne 1 no memam «Knaccupuxkayuna xumuueckux peaxuyuil» u «Inexkmpoiumuuieckas
ouccouuayusny.

I'maBa 3. Tanorensnl. [lonoxeHue B TEPHOIUYCCKON CHCTEME XHMHUYECKHX JJIEMCHTOB, CTPOCHHE WX aTOMOB.
Haxoxnenue B mpupoze.

dusnueckne W XMMUYECKUE CBOWMCTBa TajmoreHoB. [lomydeHwe W TpUMEHEHWe raioreHoB. Xuop. Dusmueckue u
XHUMHYECKHE CBOMCTBA xyiopa. [Ipumenenne xmopa. XiopoBogopon. Pusnueckue cBoiicTBa. [lomyuenue. ConsiHas KACIoTa U
ee conn. KauecTBeHHast peakiins Ha XJIOPHI — HOHBI. Pacro3HaBaHue XJI0pHI0B, OpOMHIOB, HOIHIOB.

Hemoncmpayuu. Quszuueckue ceolicmea eanozcenos. Ilonyuenue x10po8000pooa u pacmeopeHue e2o 6 800e.

Jlabopamopnvlie onvimsl. Pacnoznasarnue consanou Kuciomol, Xa10puoos, 6pomuoos, uooudos u uooa.

Ilpakmuueckasa paboma Ne 3. Ilonyuenue conanoi Kucaiomeol u uzyueHue eé ceoiicma.

I'nasa 4. Kucaopon u cepa.

Kucnopon u cepa. IlonoxxeHue B MEpPHOIUYECKON CHCTEME XMMHYECKHUX 3JIEMEHTOB, CTpoeHHe ux atomoB. Cepa.
AnnoTponus cepbl. Pu3Myeckue U XuUMuueckue cBoicTtBa. Haxoxxnenue B mpupoje. IIpumenenne cepbl. CepoBOIOPOSI.
CepoBosopoHas KUCJIoTa 1 ee coiu. KadecTBeHHas peakius Ha cyinbpua- noHsl. Okcun cepol (1V).

CepHast xucimota. XUMHUYECKHE CBOMCTBA pa30aBIEHHOW W KOHIIEHTPUPOBAHHOW cepHOWM KucioThl. KaudecTBeHHas
peaknus Ha CyibpaT- HOHBl. XUMHUYECKHE PEAKIUH, JIKAIIUE B OCHOBE TOJyUYEHHUS CEPHOM KHCIOTHI B MPOMBIITUICHHOCTH.
[IprumeHeHne cepHOr KUCITOTHI.

Jlemoncmpayuu. Anromponus KUciopooa u cepvl. 3HAKOMCMBE0 ¢ 00pasyamu NPUPOOHBIX CYIbPUO08, CYabhamos.
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Jlabopamopnvie onvimwi. Pacnosnasanue cynvguo-, cyivgum- u cyivpham-uonos 6 pacmeope
IIpaxmuueckasn paboma. Pewenue sxcnepumenmanvuuix 3aday no meme «Kucnopoo u cepay.

I'naBa 5. A3ort u ¢pocop.

Azor u ¢ocdop. IlonoxxkeHue B MEPUOIUYECKON CHCTEME XUMHUYECKHUX DJIEMEHTOB, CTPOEHUE HMX aTOMOB. A3OT,
¢usznueckre U XMMHYECKHE CBOWMCTBA, MOJy4yeHUE M npumeHeHue. KpyroBopoT a3ora B mpupojae. AmMmuak. dusnueckue u
XUMUYECKUE CBOMCTBA, NOJIydyeHue, npuMeHeHue. Conm aMMOHMSA. A30THas KHCJIOTa U €€ CBOMCTBA. OKUCIUTEIbHBIE
CBOMCTBa a30THOU KHUCJIOTHI. [loigydeHue a30THOW KHUCIOTHI B JlabopaTopuu. XUMHUYECKHE PEaKIUH, JIeKAllhe B OCHOBE
NOJIyY€HUS a30THOM KUCIIOTHI B MpoMbiliieHHOCTU. [Ipumenenue. Conu. A30THbIE y10OpeHHUS.

®ochop. Amnorponusi. Pusznueckue U xumuueckue cpoiictBa. Oxcup docdopa (V). dochopuas kuciaora, ee conu u
yI00peHus.

Lemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 8 ooe. O3naxomienue ¢ 00pasyamu nPpUpoOHbIX HUMpAamos,
gocpamos.

JlabopamopHnuie onvimoel. Bzaumooeiicmeue coneii ammonus co wenovamu. O3naxomieHue ¢ a3omuviMu u pocgopuvimu
V00OpeHusImMuU.

Ilpakmuueckan paooma Ne5. Ilonyuenue ammuaka u uzyuenue €20 c80iiCme.

Pewenue 3aoau na onpedenenue maccosou (00bEMHOU) 00aU 6bIX00A NPOOYKMA peakyuu om meopemuyecku
B03MONCHO2O0.

I'naBa 6. Yruepoa u kpeMHuii

VYrnepon u kpemuuii. [TonoxeHnne B IEPUOANYECKON CUCTEME, CTPOEHUE aTOMOB. YTiiepo. Ayuorponusi. Pusndeckue u
XUMUYECKHE CBOMCTBA yriepoja. AacopOuus. YrapHbslid ra3. YTIJIEKHUCIbIN ra3. YrojbHas KAcioTa U ee conn. KauecTBeHHas
peakius Ha kapOoHat — noHbl. KpyroBopoT B mpupo/e.

Kpemnuii. Okcug kpemuus (1V). KpemHueBas kuciora u ee coiu.

Crekmno. IlemeHT.

Hemoncmpayuu. Kpucmaniuueckue pewemxu aimasa u epaguma. 3HakomMcmeo ¢ o6pasyamu npupooHsbix KapboHamos
u cunuxamos. O3naKomnenue ¢ pasauyHbiMu euoamu monauea. O3nakomienue ¢ uOamMu Cmexid.



Jlabopamopnvie onvimsi. O3HaKoMAeHUe CO CEOUCMBAMU U 83AUMONPESPAUCHUAMU KAPOOHAMO8 U 2UOpPOKaApOOHAMOs.
Kauecmesennvle peakyuu na kapoornam- u cunUKAm-uoHbl.

Ilpakmuueckana padooma Ne6. Ilonyuenue okxcuoa yenepooa (IV) u usyuenue e2o ceoiicme. Pacno3nasanue
Kapoonamoe.

Pewenue 3a0au na eviuucienue maccol unu 00véma npooyKma peaxkyuu no U38ecmuol macce uid 00vbEMY UCXOOHO20
gewecmaa, cooeparcauieco npumeci.

Koumponvnaa paboma Ne2 no meme «Hememanvry.

I'naBa 7. O0uue cBOiiCTBA METAJIJIOB

Mertamibl. [lonoxeHne B NEPUOJIMYECKON CUCTEME, CTPOEHUE aTOMOB. MeTaminueckasi cBsizb. PU3NUECKHE CBOMCTRBA.
Psin akTBHOCTH MeTaIoB. CBoMCTBA MeTallioB. O01ue cnocoOsl nojydeHus. CriiaBbl METAJIOB.

[Ilenounbie Metauibl. [lonokeHWe B MEPUOJUYECKOM CUCTEME, CTpoeHHE aToMoB. Du3nuecKue U XUMUUYECKHE
cpoiicTBa. [lpumenenune. Haxoxnenue B mpupoe.

[IlenounozeMenbHble MeTalibl. [lomoxkeHWe B TNEPUOAUUYECKON CHUCTEME, CTpOEHHE aToMoB. Du3nueckue U
xuMHuueckue cpoictra. [Ipumenenue. Haxoxnenue B npupoae. Marauii 1 KajablUi , UX BaXKHEUIIINE COeTUHEHUA. JKECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPaHCHHS.

Anromunuii. TlosmokeHne B NEPUOIUYECKON CHCTEME, CTpoeHHuE aToMoB. Du3MUEeCKHME W XHMHUYECKHE CBOICTBA.
[Tpumenenue. Haxoxaenue B mpupojie. AMGOTEPHOCTh OKCHIA U THAPOKCHIA ATFOMUHHS.

Keneszo. llonoxkeHne B MEPUOAUYECKOM CHUCTEME, CTPOCHHUE aTOMOB. (PU3WUECKHME W XUMHYECKHE CBOWCTBA.
IIpumenenune. Haxoxaenue B mpupoje. Baxueiime coeUHEHU Kee3a: OKCUAbI, TUAPOKCUIBI U conu sxene3a (1) u xxenesa
(1. KauecTBeHHas peaxiiys Ha HOHBI.

Jlemoncmpayuu. 3naxomcmeo ¢ 0Opazyamu SaNCHEUWUX CONel HAMPuUs, Kaaus, NPUPOOHbBIX COCOUHEHUL KAlbyus,
pyoamu oicenesqa, COeOUHEHUAMU antoMunus. Bzaumooleticmeue wjelounblX, Wer04HO3eMEeNbHbIX MeMmAallo8 U AMIOMUHUL C
goooul. Corcueanue xeneza 8 KUCIOpOOe U XJlope.

Jlabopamopnvie onvimul. Ilonyuenue eudpoxcuoa amoMuHus U 83aumMoOoeucmeue e20 ¢ KUCIOMAMU U UeoYaMU.
Tlonyuenue cuopoxcuoos scenesa(ll) u (I11) u é3aumodeticmaue ux ¢ KUCIOMAMU U Wear04amu.

Ilpakmuueckaa paboma Ne7. Peuwienue skcnepumenmanvHovix 3a0a4 no meme «Memainivt u ux coeOuHeHus .

Konumponvnaa paooma Ne3 no meme «Obujue ceoiicmea Memasiioe



I'nmaBa 8. KpaTkuii 0030p BaskHEeHIINX OPraHUYECKUX BEIIECTB.

[Ipeamer opranndeckod xumun. HeopraHndeckue M OpraHM4eCcKre COCIMHEHUS. YTJIEpOJ — OCHOBA >KM3HU Ha 3€MIIE.
Oco0eHHOCTH CTPOEHUS aTOMa YIJIEpO/ia B OPraHUYECKUX COCTUHEHUSIX.

VYrnesogopoasl. IlpenenbHble yrieBonopoabl. MertaH, 3TaH, npomad. CTpyKTypHble (OPMYJbl YriIeBOJOPOIOB.
['oMomornueckuit psAx OpeNeNbHbIX yIIEBOAOPOaOB. ['omonoru. Dusnyeckne M XMMHUUYECKHME CBOWCTBA IIPEEIbHBIX
yriaeBoaopooB. Peakunu ropenue u 3amenienus. Haxoxnenue B npupone. [Ilpumenenne.

HenpenenpHble yrieBogopoabl. DTUIEHOBBIN psAl HEMPEAEIbHBIX YIIIEBOAOPOAOB. DTHIIEH. PU3HUECKUE U XUMUYECKUE
cBoMcTBa 3THIIeHa. Peaknusa npucoennHenus. Kauectsennele peakuuu. Peakius nonumepusanuu. [lonustunen. [Ipumenenune
ATUJIEHA.

AUETUIICHOBBIN psAJl HENMPEIEIbHBIX YIIIEBOAOPOoa0B. AnteTuiieH. CBolcTBa anieTuieHa. [Ipumenenue.

[IpousBoanbie yriaeBoaopoaoB. KpaTkuii 0030p OpraHMYeCcKUX COCIUHEHUN: OJHOATOMHBIE CIHUPTHI, MHOroaTroMHbIE
CIUPTHI, KAPOOHOBBIE KUCHOTHI, CI0XKHBIE 3QUPHI, )KUPBI, YTIIEBOAbI, AMUHOKUCIIOTHI, OeJIKK. Poib OelIKoB B Opranusme.

IlonsiTHE O BBICOKOMOJEKYISPHBIX BemecTBax. CTPyKTypa MOJIMMEPOB: MOHOMEpP, MOJHUMED, CTPYKTYPHOE 3BEHO,
CTENEeHb noauMepusanuu. [1oamsTuneH, NoJIUnponuiIeH, NOJIUBUHWIXIOPHU/L.

Lemoncmpayuu. Mooenu monekyn opeaHuieckux coeOuHeHul, cxemvl, mabauybl.

Topenue yeneso0opo0os u obHapyiceHue npooykmoe ux 20peHus.

Obpa3zyvl Heghbmu u nNPoOOYKMO8 ux nepepadbomku.

Buoeoonvimul no ceoticmeam oCHOBHbIX KLACCO8 Geuecms.

Pacuemmnsie 3a0auu. Yemanosnenue npocmetiuieti hopmynvl geuyecmaea no Macco8blm O0IAM INEMEHMO8.



Ilnanupyembie pe3yabTaThl 00y4eHH s

[lo 3aBepiieHHM Kypca XMMHHM Ha dTare€ OCHOBHOI'O 00IIEero oOpa3oBaHUs BBITYCKHUKH OCHOBHOM IIKOJBI JTOJKHBI
OBJIAJIETH CJIEIYIOIIUMH PE3YJIbTATAMU:

1. JInyHOCTHBIE Pe3yJIbTAThI:

1) oco3nanue cBOCH ITHUYCCKON MPUHAIICHKHOCTH, 3HAHUE UCTOPUU XUMHH U BKJIaJa POCCUNCKON XMMHYCCKON HAyKH B
MHUPOBYIO XUMHUIO;

2) popmuposanue OTBETCTBEHHOTO OTHOIICHHWS K TIMO3HAHUIO XHMHH, T'OTOBHOCTH M CIIOCOOHOCTH YyYalIMXcsAd K
CaMOpPa3BUTHI0O W CaMOOOPA30BaHUIO HA OCHOBE H3YUYCHHBIX (PAKTOB, 3aKOHOB W TEOPUM XUMHUU;, OCO3HAHHOTO BBIOOpa
U nocmpoenue VHIUBUIyaTbHON 00pa30BaTEeIbHON TPACKTOPHUH;

3) popmuposanue ETOCTHON E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, HEOTHEMJIEMOH YacThbIO KOTOPOHM SIBJSCTCS
XUMUYECKAsi KapTUHA MUPA;

4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAyKH U OOIICCTBEHHOW MPAKTHKH, B TOM
YHUCJIE U XUMHYECKUM,;

5) ocsoenue colanbHBIX HOPM, MPABHJI MMOBEICHUS, posiel U GOpPM COIMATLHOMN KU3HU B COI[MYME, IPUPOJC M YaCTHON
’KU3HU HAa OCHOBE 9KOJIOTMYECKON KYJIbTYphI M 0€301MacHOr0 00pallieHus ¢ BEIIECTBAMU U MaTepHalaMu;

6) popmuposanue KOMMYHUKATABHOW KOMIICTCHIIMM B OOIIEHMM CO CBEPCTHUKAMH W B3pPOCIABIMH B TMpoIecce
o0pa3oBaTeIbHOM, OOIIECTBEHHO-TIOJIE3HOW, Yy4eOHO-UCCISAOBATEILCKOM, TBOPUYECKOW M JPYTUX BHJIOB JEATCIBHOCTH,
CBSI3aHHBIX C XUMHEM..

2. MeranpeaMeTHbIe pPe3yJbTATHI:

1) onpeodenenue nieneii coOCTBEHHOTO O0YUYEHUS, IIOCTAHOBKA U (DOPMYIITMPOBAHKE TS ce0s1 HOBBIX 3a]1a4;

2) nianuposanue MyTeld TOCTIDKEHHS KEJIaeMOTo pe3yiabTaTa OOydYeHHUS XHUMHH KaK TCOPETHUECKOTO, TaK M
MIPAKTUUYECKOTO XapaKTepa;

3) coomnecenue CBOMX JCUCTBHIA C TUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIICCTBICHUE CIIOCOOOB JICWCTBHU TIPH
BBITIOJTHEHUU JJA00PATOPHBIX U MPAKTUYECKHUX padOT B COOTBETCTBHH C MPaBUJIAMU TEXHUKHU O€30MaCHOCTH;

4) onpedenenue AICTOYHUKOB XHUMHYSCKOH HH(OpMaIMu, e¢ TMOoJydeHHEe W aHallu3, CO3JaHue WH(OOPMAIMOHHOTO
MPOAYKTA U €T0 NMPE3CHTALMS,



5) ucnonv3zoéanue OCHOBHBIX WHTEUIEKTYaJIbHbIX ONEpAlMii: aHanu3a M CUHTE3a, CPaBHEHUS U CUCTEMaTHU3allHH,
0000IIEHUsT M KOHKPETH3ALUH, 6bls61eH:e TPUIUHHO-CIIEICTBEHHBIX CBS3€H W nocmpoenue JTOTMYEeCKOro PacCyXIACHHUS U
YMO3aKJIIOUEHNS HA MaTEPUAJIE €CTECTBEHHO-HAYYHOI'O COAEPKaHU;

6) ymenue co3naBath, MPUMEHATh U MPeOOPa30BBIBATh 3HAKH M CHMBOJIBI, MOJCIH M CXEMbI JIJIS PEIICHUS y4COHBIX U
MO3HABATENBHBIX 3314,

7) popmuposanue n pazgumue YKOIOTUIECCKOTO MBIIUICHUS, yMeHUe TPUMEHATh €ro B M03HABATEIbHOM,
KOMMYHHUKATUBHOM, COIIMAIBHON MPAKTUKE U MPOPECCUOHATILHON OpUCHTAIUY;

8) eenepuposanue unei u onpeneICHUe CPEACTB, HEOOXOIUMBIX I UX PeaTu3alluu.

3. IlpeameTHBbIe pe3ybTaThl:

® yueHue 0003HAYATh XUMHUUECKHE AJIEMEHTHI, Ha3bIBaTh UX U XapaKTEPU30BaTh HA OCHOBE TOJIOKEHUS B
nepuoanyeckon cucreme J[.M.Menneneesa;

® opmyruposarue N3YYEHHBIX MIOHSITUI: BEIIECTBO, XUMUYECKUN SJIEMEHT, aTOM, MOJIEKYJia, MOH, KATHOH, aHHOH,
IIPOCTOE U CII0)KHOE BEIIECTBO, XUMUYECKAS PEAKIIMS, BUIbl XUMHUUECKUX PEAKIUHI U T.II.

® onpedenerue Mo popmysiaM cOCTaBa HEOPTraHUYECKUX U OPTaHUYECKHUX BEIIECTB, BAJICHTHOCTH aTOMOB XUMHYECKHX
AJIEMEHTOB WJIM CTEIIEHU UX OKUCIICHUS;

® noxumanue MHPOPMAILIUU, KOTOPYIO HECYT XUMHUUECKHE 3HAKH, (POPMYIIbI, ypaBHEHUS;

® YyMeHue KIacCU(PUIIUPOBATH MPOCTHIC U CIOKHBIC BEIIECTBA;

* dopmynuposarue NEPUOTUYECKOTO 3aKOHA, O0BSICHEHUE CTPYKTYPhI U HHGOPMAIIHH, KOTOPYIO HECET MEePUOINIECKast
cucrteMa XuMHuueckux annemeHToB J[.M1.MeHieneeBa, pacKpbITHE 3HAYEHUS IEPUOUYECKOT0 3aKOHA;

® yMeHue XapaKTepUu30BaTh CTPOCHUE BEILIECTBA — BUJIBI XUMUYECKUX CBS3€H M THUIbI KPUCTAJUIMUYECKUX PEIIETOK ;

® onucavue CTPOEHUS AaTOMOB XUMHUUYECKHUX AJIIEMEHTOB C MOPSIAKOBBIME HOMepamu 1-20 u 26, oToOpakeHne ux ¢
MOMOIIIBIO CXEM;

® cocmagnenue GOPMYI OKCHIIOB XUMHUYECKUX SJIEMEHTOB U COOTBETCTBYIOIIUX UM THIIPOKCHUJIOB;

® Hanucauue CTPYKTYPHBIX (POPMYI MOJNEKYIISIPHBIX COSAMHEHUHN 1 (POPMYIIBHBIX €TMHUI] HOHHBIX COCTMHEHHH 110
BaJICHTHOCTH, CTETIEHU OKUCJICHUS WU 3apsiy UOHOB;

® yuenue GOPMYIUPOBATH OCHOBHBIC 3aKOHBI XMMHH: TIOCTOSIHCTBA COCTaBa BEIECTB MOJICKYJISIPHOTO CTPOCHUS,
COXpaHEHHMsI MacChl BEILIECTB, 3aKOH ABOTaapo;
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ymerue GOPMYJIUPOBATH OCHOBHBIC MOJI0KEHUS ATOMHO-MOJIEKYJIIPHOTO YUCHUSI U TEOPUU AJIEKTPOJIUTHIECKON
JACCOLIMALINH;

onpeodeiieHue TIPU3HAKOB, YCIOBUM MPOTEKAHUS U MPEKPAIICHUS PEaKIIHi;

cocmaeiieHue MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUH, MOATBEPKAAIOIIUX 00IINe XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX COCAUHEHUN U OTPAXKAIOUIMX CBSI3U MEXK]y KJIACCaMHU COEMHECHUMN;
cocmaeiieHue YpaBHEHHUM peakiuii ¢ y4aCTUEM SJIEKTPOIUTOB TaKKe€ B HOHHOU dopme;

onpeodeiieHue TI0 XUMUUECKUM YPaBHEHUSM MPUHAJJICKHOCTH PEAKIIUM K ONIPEIeIICHHOMY TUITY WJIA BUAY;
cocmasieHue ypaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIIMI C OMOIIBIO METO/1a 3JEKTPOHHOI0 OanaHca;
npumenerue IOHSITUN «OKUCIIEHUE» U «BOCCTAHOBIIEHHUE» JIJISl XapAKTEPUCTUKN XUMUYECKUX CBOMCTB BEILIECTB;
onpeodeiieHue ¢ TTOMOIbIO KaueCTBEHHBIX PEAKIIUNA XJIOPHU/I-, CyJib(aT- U KapOOHAT-aHUOHOB U KAaTUOHA aMMOHUS B
pacTBope;

00bsicCHeHUe BIUSHUS Pa3Iu4HbIX (PAaKTOPOB Ha CKOPOCTh PEaKIUii;

YMeHue XapaKTEPU30BaTh NOJIOKEHUE METAINIOB U HEMETAUIOB B IEPUOIMYECKON CUCTEME DJIEMEHTOB, CTPOCHHUE MX
aTOMOB U KPUCTAJUIOB, 001IKe pU3ndecKkne U XMMUYECKUE CBOMCTBRA;

00bsicHeHUue MHOT000pa3usl MPOCTHIX BEIIECTB SIBICHUEM AJNIOTPOIUHU C YKAa3aHUEM €€ NMPUIHH;

ycmanognenue pa3iinuuid Tuapo-, MUPO — U SJIEKTPOMETAIIITYPTUU U WIUTIOCTPUPOBAHKE THX Pa3IMUni IPUMEpPaMHU
IIPOMBIIIIEHHBIX CITIOCOOOB MOJIYYEHHS] METAIIIOB;

yMmeHue dasamsv OONTyI0 XapakTepucTuky 3yemeHToB I, I, VIIA — rpynm, a Takke Boopo/ia, Kuciaopoja, a3oTa,
cepsl, hocdopa, yriaepoaa, KpeMHHUS U 00pa30BaHHBIX UMHU MPOCTHIX BEIIECTB U BAXKHEUIIIUX COSTUHEHUN (CTpOEHUE,
HAX0XJCHUE B PUPOJIC, TTOIYUCHHE, (PU3NUECKIE K XUMUYECKHUE CBOMCTBA, IPUMEHEHNE);

YMeHue OTUCHIBATh KOPPO3UIO METAIIJIOB M CIIOCOOBI 3aIlIUTHI OT HEE;

YMeHue TIPOU3BOAUTH XUMHUECKHE PACUEThI 1O (hOpPMYyJIaM U YpaBHEHUSIM PEaKIIN;

onucanue CBOMCTB U MPAKTHYECKOT0 3HAYEHHUSI U3YUYCHHBIX OPraHUYE€CKUX BEIIECTB;

8biNnoIHeHUe 0003HAYCHHBIX B IPOTPAMME SKCIIEPUMEHTOB;

cobnro0erue TIpaBuiI 0€30MaCHON pabOThl B XUMUYECKOM KaOWHETE.
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KAJTEHIAPHO - TEMATUYECKOE IINTAHUPOBAHHUE
Xumuda 9 kjaacc 0a30BbIi VYPOBEHDL

Ne Tema ypoka KoJu-Bo /laTa npoBeaeHus ypoka
ylg:) Hacos ITo nany DaKTHYECKHU
1 2 3 4 5
Paxgea 1 IToBTOpenne 8 kiacca
1 | Ilepuomudeckuii 3aKOH U TIEPHOANYECKAS CHCTEMA XUM. DJIEMEHTOB 1 03.09
J1. 1. MenieneeBa B CBETE CTPOCHUSI aTOMOB
2 | Xumnueckas cBsi3b. CTpoeHHE BellecTBa 1 05.09
3 | OcHOBHBIE KJTACCHI HEOPTaHUYECKUX COCTUHCHHM: X COCTaB, 1 10.09
Kiaccuukanus
4 | OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUN: UX CBONCTBA 1 12.09
5 | Pacu€Tel mo XMMUYECKUM ypaBHEHUSM 1 17.09
Paxgea 2. Knaccudpuxkanmss Xummuyecknx peakumi
6 | OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1 19.09
7 | OKHCIUTETHbHO-BOCCTAHOBUTEIIHHBIC PEAKIINH. 1 24.09
8 | TenoBbie A3(HEKTHI XUMUYECKUX PEAKITUN. 1 26.09
9 | CKOpOCTh XMMUYECKUX PEAKITHH. 1 01.10
10 | IMpakTruyeckas padora Nel. U3ydyenune BJIAUSTHUS YCJIOBHIA 1 03.10
NMPOBeJAEeHUsI XMMUYECKOI peakiu Ha e€ CKOPOCTb.
11 | O6paTumebie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHUH. 1 08.10
XuMHYecKHe Peakilii B BOJHBIX PacTBOpAaXx.
12 | CymHocTh mporecca IeKTPOTUTUYECKON TUCCOLUAIUH. 1 10.10
13 | DuexTponauTHYecKas TUCCOIUAIUS KUCIOT, OCHOBAHHM U COJIEH. 1 15.10
14 | CnaOble u cunbHBIC ANIEKTPOJIUTHL. CTENeHb AUCCOIHAIINH. 1 17.10
15 | Peakuuu MOHHOTO OOMEHA U YCIIOBUS UX MPOTEKAHMSL. 1 22.10
16 | Peakuuu MOHHOTO OOMEHA U YCIIOBUS UX MPOTEKAHMSL. 1 24.10
17 | I'ugponus coneil. 1 05.11




18 | I'mmponus coueit. 1 07.11

19 | IIpakTtrueckas pabota No2. Pemenue s3KkcriepuMeHTAIBHBIX 33]1a4 110 1 12.11
TeMe «CBOIICTBa KMCIIOT, OCHOBAHUHN U COJIEM KaK 3JIEKTPOIUTOBY.

20 | OGoOmenue u cucreMaTu3anys 3HaHui Mo remam «Knaccudukanms 1 14.11
XUMUYECKUX PEAKIHi» U «DIEKTPOIUTHYECKAsT AUCCOIHAIIIS.

21 | KourpoJabHas padora Ne 1 mo tremam «Knaccudukanus 1 19.11
XHMMHYECKHX Peakuuiin» U «JIeKTPOJUTHYECKAS] TUCCOLHALHY.
Pa3nea 3. Hemeranibl. I'ajiorennt

22 | O0mas XxapaKTeprCTUKA TAJIOTCHOB. 1 21.11

23 | Xnop. 1 26.11

24 | X7opoBOJOPO: MMOJyICHNE U CBOMCTBA. 1 28.11

25 | ConstHast KMCIIOTA M €€ COJIN. 1 03.12

26 | IlpakTudeckas padota Ne3. [ToaydeHHe COJITHOH KHCIOTHI 1 05.12
Kucsopon u cepa

27 | XapakTepuCcTHKa KHCIOPOa U CEePBL 1 10.12

28 | Ceposogopoa. Cynbpusl. 1 12.12

29 | Oxcun cepsl (IV). CepaucTas kucioTa u €€ COJIH. 1 17.12

30 | Oxcup cepsl (VI). Cepnast kucnora u €€ coJim. 1 19.12

31 | OkucnuTenbHBIC CBOMCTBA KOHIIEHTPHUPOBAHHON CEPHOM KMCIIOTHI. 1 24.12

32 | Ilpaktudeckas pabora Ne4. Penenne skciepuMeHTAIBHBIX 337124 110 1 26.12
teMe «Kucmopon u cepay.
A3ot u pochop

33 | Xapakrepuctuka azora u pocdopa. 1 14.01
Pu3nueckre 1 XMMUYECKHE CBOMCTBA.

34 | AmMmuak. Ousnyeckue U XuMU4eckue cBoicTtna. [lonydenue u 1 16.01
MIPUMEHEHHE.

35 | IIpakTnueckas padota Ne5. [TomydyeHne aMMuaka U U3y4yeHHUE €ro 1 21.01
CBOWCTB.

36 | Conm aMMOHUSL. 1 23.01

37 | Pemenue 3aa4 Ha onpe/eeHne MaccoBoi (00bEMHO) T0IH 1 28.01
BBIX0/1a MPOJIYKTA PEAKIUHU OT TEOPETHUECKH BO3MOKHOTO

38 | A30THas KUCIIOTA. 1 30.01

39 | Conu a30THOM KUCIOTHL. A30THBIE YI0OpEHUsI. 1 04.02
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40 | ®ocdop. Amnorporus pocdopa. CroiicTBa docdopa. 1 06.02
41 | Okcun docdopa (V). Dochopras kucnora u e€ cou. DochopHbie 1 11.02
yI0OpeHUSI.
Yenepoo u kpemnuii
42 | XapakTepuCTHKa yriiepoJa U KpeMHHs. AJUIOTPOTHS YIrIIepoaa. 1 13.02
43 | YrapHsIii ras. 1 18.02
44 | Yriekucibli Ta3. YroiapHast KuciaoTa u e€ coym. KpyroBopot 1 20.02
yTIepoja B IPUPOJIC.
45 | IlpakTuyeckas padora Ne6. [Tosyyenue oxkcuaa yriaepoaa (IV) u 1 25.02
u3y4eHue ero cBoiicTB. PacnosnaBanue kapooHATOB.
46 | KpeMHuii 1 ero CoeMHCHHUS. 1 27.02
47 | Pemenue 3a7a49 Ha BBIYUCIICHUE MAcChl WM 00BEMa MPOJTYKTA 1 04.03
PEaKIy 10 U3BECTHON Macce Wil 00bEMY HCXOTHOTO BEIIECTBA,
COJICPIKAIIETO TPUMECH
48 | O6oOmeHne u cucTemMaru3ays 1mo Teme «Hemeramib 1 06.03
49 | KourpoJsbHas padora Ne2 no teme «Hemera/uibiy. 1 11.03
Pa3nen 4. O0mue cBoiicTBa METAJLVIOB
50 | Obmas xapakTepucThKa MeTauioB. DU3NYECKue CBOMCTRA. 1 13.03
51 | HaxoxaeHue METauioB B IPUPO/IE U OOIITHE CIIOCOOBI UX TTOJTYICHHS. 1 18.03
[TonsiTne 0 MeTauTyprum.
52 | XuMHUYeCKHUe CBOWCTBA METAIIJIOB. 1 20.03
53 | DACKTPOXUMHYCCKHI PsIT HANIPSHKEHUH METaJUIOB. 1 01.04
54 | CrunaBsl. 1 03.04
55 | Illeno4uHble METAILIEI. 1 08.04
56 | Maruwuii. [llenouno3eMenbHbIC MeTaLIbl. JKECTKOCTh BOABI U 1 10.04
crocoOblI e€ ycTpaHeHusl.
57 | AmroMuHUM. 1 15.04
58 | CoequHenus aTrOMUHUSL. 1 17.04
59 | XKeneszo. Haxoxaenue B mpupoe. CBoiicTBa xene3a. 1 22.04
60 | CoenuHenus xenesa. 1 24.04
61 | IIpakTrueckas pabota Ne7. PemeHue sKcriepuMeHTalbHbIX 33a4 110 1 29.04

TeMe «MeTajlIbl M UX COSIUHEHUS.
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62 | O600OueH e U cucTeMaTu3auus 1o reme «O0ume cBoiicTBa 1 29.04
METAILIOBY

63 | KonrpoJbHas pagora Ne3 mo reme «O01me cBoicTBa METAJLIIOBY 1 06.05

Pasnen 5. KpaTkuii 0030p Ba:kHelIMX OpraHu4ecKuX BellecTB

64 | Opranndeckas XuMus. YTIIEBOJIOPOJIBI. 1 07.05
65 | [Mommmepsr. [TponsBoaHbIe yriIeBoq0p0 0B. CIIUPTHI. 1 13.05
66 | Kap6onossie kuciotbl. CioxHbie 3¢hupsl. Kupsl. 1 15.05
67 | YrmeBoapl. AMHHOKHCIOTEL. beku. 1 20.05
68 | HUroroBasi KOHTpOJIbHasi padoTa Ne 4. 1 22.05
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Juer KOPPEKTUPOBKU TEMATHYECKOI'O IVIAHUPOBAHUA
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[IprunHa KOPPEKTUPOBKHU

Crnioco0 KOppeKTUPOBKHU

CornacoBanue ¢
3am.aupekTopa o YBP
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