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Pabouasi nporpamma nmo xumuu 151 8 - 9 KJ1aCCOB COCTaBJIEHA HA OCHOBE:
1. 3akona «O6 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012r. Ne 273- @3 (¢ UI3MEHEHUSIMH);
®denepalibHOTO rOCYAapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO 001ero 00pa3oBaHusl, YTBEpKAEHHOTO MPUKa30M MUHHCTEpPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepamuu ot 17.12.2010r. Ne1897(c n3MEeHEHUSMU U TOTIOTHCHUSIMH );
OcHOBHOI 00pa30BaTEIbHON TPOrPAMMBI IITKOJIBI,
YueOHOro miaHa IIKoJbI;
['ogoBoro yuebHoro kajaeHaapHoro rpaduka Ha TEKyIIUNA y4eOHbIN TO;
Paboueii mporpammel npeameTHo# uHuH yaeOHukoB . E. Pymsuruca, ®@. I'. ®enpamana. ®I'OC. Xumus. 8-9 xinaccel: mocodue ais yuuTenen
o0mieoOpa3oBarenbHbIX yupexaeHui, coct. ['apa H. H., M. «IIpocBemenue», 2013 r.;
7. YueonukoB: Pymurtuc I'. E., ®enpaman @. I'. Xumus. 8, 9 kmace. ®I'OC.: yuebHuk 11st 001meo0pa3oBaTeNnbHbIX yupexkaenuii / Pymsuruc I
E. - M.: [IpocBemienue, 2018.
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ISR AR

Ilenu o6yuenus c yuemom cneyuuxu yuedHo20 npeomema
OCHOBHBIE Yenu N3yYeHUs XUMUU HAIlPaBJICHBI:

o Ha 0cBOeHUe 8adCHeluux 3Hanuti 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHUH, XUMUYECKON CHMBOJIUKE;

o Ha oenadeHue ymeHusAMY HAOIIIOJATh XUMHUUECKUE SIBIECHUS, IPOBOJUTh XMMHUUYECKHH 3KCIIEPUMEHT, MPOU3BOANTH PacyeThl Ha
OCHOBE XMMHMUYECKHX (POPMYIT BELIECTB U YPABHEHUI XUMHUECKUX PEAKLIUH;

o Ha paszeumue TO3HABATEIbHBIX HHTEPECOB M MHTEJUIEKTYAJIbHBIX CIOCOOHOCTEM B Mpollecce MNpPOBEACHHS XHUMHUYECKOIO
HKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHNS 3HAHUN B COOTBETCTBUH C BOZHUKAIOIIMMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

o Ha 6ocnumanue OTHOIIEHUS K XHMHHM KaK K OJHOMY M3 (YHIAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M DIIEMEHTY
00111e4eNI0BEYECKON KYIbTYpPHI;

o Ha NpuMeHeHue NONYYeHHbIX 3HAHUU U yMeHuu JJi1 0€30IaCHOTO HCIOJIb30BAHUS BEILECTB U MATEPHAIOB B OBITY, CEIBCKOM

XO03HCTBE U Ha MMPOU3BOACTBE, PCIICHHA MNPAKTHYCCKUX 3aaa4 B HOBCC}IHGBHOﬁ KHU3HH, TPECAYHPCKIACHUA ﬂBHeHHﬁ, HaHOCAIIUX BPEA
3/I0POBBIO UEIIOBEKA M OKPYIKAOIIEe Cpejie.

3aoauu ooyuenus.

OpnHolt U3 BaKHEMIIMX 3aJa4 OCHOBHOI'O OOIEro OOpa3oBaHHUA SIBISIETCS MOATOTOBKA OOYYarOIIUMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOpY KM3HEHHOTO U IpodeccuoHanbHOro mytH. OOydaromiyecs JO0JDKHBI HAYYUTHCS CaMOCTOSATENBHO CTaBUTH I U ONPENENATh MyTH HX
JOCTUKEHHUSI, UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT B pEaJIbHOM JKHU3HHU, 32 paMKaMHu y4eOHOTo Ipoliecca.

XuMHs Kak Y4eOHBIH NpeiMeT BHOCHT CYHIECTBEHHBIH BKJIaJ B BOCHUTAHHME M pa3BUTHE OOYUaIOMIMXCS; OHA IMPHU3BaHAa BOOPYXUTh HMX
OCHOBAMU XHMHUYECKUX 3HAHUH, HEOOXOAMMBIX Ul TMOBCEAHEBHOM KM3HM, 3aJI0KUTh (DYHIAMEHT Ui JalbHEHIIEro COBEPIICHCTBOBAHMS ITHUX
3HaHWU, a TaKXke CIOCOOCTBOBATh OE30MACHOMY TOBEACHUIO B OKPY)KaIOILIeH cpeae M OepeKHOMY OTHOLICHHIO K Hed. Pa3BuThe mo3HaBaTenbHBIX



HHTEPCCOB B IIPOLECCE CAMOCTOATEIIBHOI'O HpI/IO6peTeHI/I${ XHUMHYECKHUX 3HAHUHM W UCIOJIb30BaHHUE Pa3IN4YHbIX UCTOYHUKOB I/IH(bOpMaI_[I/II/I, B TOM 4YHCJIC
KOMIIBKOTCPHBIX.

Bocnuranne }’66)KIIGHHOCTI/I B IIO3UTHBHOMU poiIn XHUMHH B XHU3HH COBPEMCHHOI'O O6H_[CCTBa, HeO6XOI[I/IMOCTI/I XUMHYECKHU TI'PpaMOTHOI'O

OTHOIIICHHSI K CBOEMY 3I0POBBIO U OKPYKaloIlei cpeie.

|. IJTAHUPYEMBIE PE3YJIBTATHI OGYYEHMUSI.
OcHOBHBIE NOHATHS XUMUH (YPOBEHb aTOMHO-MOJIEYJISIPHBIX NPeACTABJICHHI)

Bbll’lyCKHuK HAy4umcs.:

® ONMCHIBATh CBOWCTBA TBEP/BIX, )KUIKUX, TA3000pa3HbIX BEILECTB, BBIJIENSAS UX CYLIECTBEHHBIE IPU3HAKH;

® XapaKTEpU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBAaTh IPUYMHHO-CIICJCTBEHHBIE CBA3M MEXKAY JaHHBIMU
XapaKTepUCTUKaMU BEILECTBA;

® PaCKpbIBAaTh CMBICJI OCHOBHBIX XUMHUYECKHUX ITOHATUI: aTOM, MOJIEKYJla, XMMUYECKUH JIEMEHT, IIPOCTOE BEIECTBO, CIIOAKHOE BEIIECTBO,
BAJICHTHOCTb, UCII0JIb3ys 3HAKOBYIO CHUCTEMY XMMMUH;

® 1300pa)kaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT M CYLITHOCTh XUMHUECKUX PEAKLIUHN C TOMOIIBI0O XMMUYECKHX
YPaBHEHUM;

® BBIUMCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, & TAKKE MAaCCOBYIO JIOJIF0 XMMHYECKOT'0 3JIEMEHTA B COCUHEHUSAX

® CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUsI, KUCIIOTBI, COJIH;

e kjaccu(UIUPOBATh OKCUJIBI U OCHOBAHUS IO CBOMCTBAM, KUCJIOTHI M COJIM — IO COCTaBY;

® ONMCHIBATh COCTaB, CBOMCTBA U 3HaUEHHE (B MPUPOJIE U MPAKTUUECKON JEATEIILHOCTH YeIOBEKa) MPOCTHIX BELIECTB — KMCIOPO/a U BOJIOPOJIA;

® 1aBaTh CPABHUTEIILHYIO XapaKTEPUCTUKY XUMMUYECKUX 3JIEMEHTOB U BAXKHEUIINX COCIMHEHUN €CTECTBEHHBIX CEMENCTB LIEJI0YHbIX METAIIIOB U
raJIOreHOB;

® [10JIb30BaThCS TAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUYECKON TOCYI0M;

® [IPOBOJUTH HECTIOKHBIE XUMHUUECKHE OMBITHI K HAOIIOEHHUS 32 U3MEHEHHEM CBOMCTB BEIIECTB B MPOIIECCe UX MPEBPALEHHI; cOOI01aTh
MpaBWJIa TEXHUKH 0€30IaCHOCTH MPY IPOBEJACHUH HA0IIOIE€HNUHN U OIBITOB;

® pa3InYaTh HKCIEPUMEHTAIBHO KHCIOTHI U ILEJI0YH, OJIb3YSACh MHIUKATOPaMH; OCO3HATh HEOOXOIUMOCTh COOIOAeHUs Mep 0€30IaCHOCTH TPU
00palleHNn! C KHUCIOTaMH U IEI04YaMHU.

BblnyCKHLlK ROJYHUM BO3MOHCHOCb HAYUUMBCAL.

CPAMOMHO 0OPAUAMbCAL C BeUeCMBAMU 8 NOBCEOHEBHOU IHCUSHUL,

0CO3HABAMb HEODXOOUMOCTb COONOOEHUSL NPABUIL IKOJIOSUYECKU OE30NACH020 NOBeOeHUsl 8 OKPYIicarouell npupooHoll cpeoe;
NOHUMAMb CMBICIL U HEOOXOOUMOCMb COON0OEHUs NPEONUCAHUL, NPeONAeAeMblX 8 UHCIPYKYUAX N0 UCHOIb308AHUIO IeKAPCMS, CPeOCme
ObIMOBOU XUMUU U OD.;



ucnoivloeams I’lpu06p€m€HHbl€ Kllo4yesble KOMNemeHmHrocmu npu 6blnoJiIHeHUU UCCcne008amenbCKux npoOeKmoes no uU3y4eHuro ceodcme, cnocoboé
noJjly4eHus u pacno3nasarnus eeujecms,

®  pazeueamv KOMMYHUKAMUGHYIO KOMNEMEeHMHOCMb, UCNONIb3YS CPeOCmEd YCMHO20 U NUCLMEHHO20 00WeHUs, NPOABIAMb 20MOBHOCHb K
VBAXHCEHUIO UHOU MOYKU 3PEHUsL NPU 00CYIHCOEHUU Pe3YIbMAmMO8 6bINOJHEHHOU pabombl,

00beKMueHo oyeHueamos qubopMauuio 0 seujecmeax U XuMudecKux npoyeccax, KpumudecKku OmHoCcumuvcs K nceedonaylmoﬁ qubopMaL;uu,
H€006p0006€CI’HHOﬁ pexiave, KGCGIOWQIZC}Z UCNOTIb306AHUA PA3TIUYHBIX 6EULECME.

Ilepuonnuecknii 3aK0H U NepuoaNYecKas cucreMa xumuueckux 3jiemMentToB /.. MenaeneeBa. CTpoeHue BemecTsa.
Buvinycknux nayuumcs:

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHYCCKUC 3JICMCHTBI HaA METAJIJIbl, HCMCTAJLJIbI, 9JICMCHTBI, OKCUABI U TUAPOKCHUIBI KOTOPBIX an)OTepHBI, N MHCPTHBLIC
AJIEMEHTHI (ra3bl) AJIs OCO3HAHUS BaXXHOCTHU YIOPSIIOUEHHOCTH HayUHbIX 3HAHUM;

packpbIBaTh CMbICI Tlepuoauyeckoro 3akona /.M. Menneneena;

OIIHCHIBATH M XapaKTEPU30BaTh TAOIUIHYIO (POPMY MEPHOANYECKON CHCTEMBI XUMUYECKUX JIEMEHTOB;

XapaKTepU30BaTh COCTAB ATOMHBIX SJIEP U PACIIPEACIICHUE YMCa JIEKTPOHOB TI0 SJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
IEprUoaoB HepHOI[I/IquKOfI CHUCTEMBI, a TAKXKC KaJIus U KaJlbITUA,

pa3nuyaTh BUJbl XUMUYECKOW CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO U METAJUTMYECKYIO;

M300paxarh SJIEKTPOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3MHU Pa3HOTO BHJIA;

BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEIIECTBA OT CTPOSHUS €r0 KPUCTANIMYECKON perieTku (MOHHOM, aTOMHOM, MOJIEKYISIPHON, METaJUTMYECKOi);

XapaKTepU30BaTh XUMUYECKUE DTIEMEHTHI U KX COSTUHEHHS Ha OCHOBE MOJIOKEHHUS JIEMEHTOB B MEPUOJMYECKON CCTeMEe U 0COOCHHOCTEH
CTPOCHUSA UX aTOMOB;,

ONUCHIBaTh OCHOBHBIE NMPeANOChUIKU OTKpbITUA [[.J. MenneneeBbIM nepruoinueckoro 3ak0Ha U NEPUOINYECKON CUCTEMbI XUMUUECKUX
AJIEMEHTOB M MHOTO00pa3HYI0 HAYYHYIO JESATEIBHOCTh YICHOTO;

XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MMEPUOANIECKOTO 3aKOHA U TIEPUOIUUECKON CUCTEMbI XUMHYECKHX 2JIEMEHTOB
.. Menneneena;

OCO3HABaTh HAYYHBIC OTKPBITUS KaK PE3yIbTaT ATUTEIbHBIX HAOIIOEHUI, OTIBITOB, HAYYHOU MOJIEMHKH, IPEOIONICHUS TPYIHOCTEH U
COMHEHU.

Buinycknuk nomyuum 603mMOMCHOCMb HAYUUMbCAL.

0CO3HABAMb 3HAYEHUE MeOPeMUYecKUX 3HAHUU OJisl NPAKMU4eCcKOU 0esimelbHOCMU 4el08eKd;

ONUCHIBAMb U3VUEHHbLE 0OBEKMbL KAK CUCMEMbl, NPUMEHSSL I02UKY CUCIEMHO20 AHAIU3A,

NPUMEHSAMb 3HAHUS O 3AKOHOMEPHOCTAX NEPUOOUYECKOU CUCEMbL XUMUYECKUX INeMEHMO8 01 00BACHEHUS. U NPedBUOEHUs CEOUCME
KOHKDEMHbIX 8euecme,



®  pazsueamsb UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM YelyOieHUs 3HaHULl 06 UCMOPUYU CIAHOBIeHUsSL XUMUYECKOU HAYKU, eé

OCHOBHBIX NOHAMULL, NEPUOOUUECKO20 3AKOHA KAK 00OH020 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX O0CMUNCEHUSAX HAYKU U
TMEXHUKU.
MHoroo0pa3ue XuMHUYeCKUX pPeaKkuuin

Bbll’lyCKHuK Hay4umcs.

OOBSICHATH CYTh XUMHUECKUX MPOIECCOB M UX MPUHIIUIHAIBHOE OTJINYHE OT (PU3UICCKUX;

Ha3bIBaTh PU3HAKU U YCIIOBHSI MPOTEKAHMS XUMUYCCKHX PEAKIINH;

yCTaHABJIMBATh MPUHAIKHOCTh XUMHUUECKOW PEAKIIMU K OTPEACIEHHOMY THITY 110 OJJHOMY U3 KJIACCH(DUKAIIMOHHBIX PU3HAKOB: 1) MO Yucity
M COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB pEaKIuH (pEaKu COSJAUHEHUS, Pa3IOXKCeHHUs, 3aMEIICHUsI U OOMEeHa); 2) 1O BBIICICHUIO U
MOTJIOIIEHHUIO TETUIOTH (PEaKIMU SK30TEPMUYECKUE U IHIOTEPMHUYECKHE); 3) 10 U3MEHEHUIO CTETICHEH OKUCIICHHSI XUMHYECKUX DJIEMEHTOB
(peakIuu OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC); 4) TI0 00OpaTUMOCTH Tpoliecca (peakiuu 00paTUMbIe 1 HEOOpAaTUMEIE);

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKHUX PEaKIuii;

Ha3bIBaTh (PAKTOPHI, BIUSIONIME HA CMEIIEHUE XUMUYSCKOTO PABHOBECHS,

COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON TUCCOLMAIIMU KUCIOT, IIeNoueH, cojeil; MoJHbIe U COKpalIEHHbIE MOHHBIE YPAaBHEHUS PEaKIIHii
oOMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA,

MIPOTHO3UPOBATh TMPOIYKTHI XUMHUYECKUX PEaKIuid 1Mo (opMyIaM/Ha3BaHUSIM HMCXOIHBIX BEIIECTB; OMPEIENSATh HCXOJHBIE BEIIECTBA II0
(dbopmyaM/Ha3BaHUSM TPOTYKTOB PEAKIINH;

COCTaBJISITh YPAaBHEHUS PEAKIIHI, COOTBETCTBYIOIIUX MOCIEAOBATEIHHOCTH («IIETIOYKEY) MPEBPALICHUN HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB;

BBISIBIISITH B TPOIIECCE HKCIIEPUMEHTA TIPU3HAKH, CBHIETEIHCTBYIONINE O TPOTEKAHUN XUMUYECKOHN PEaKIINu;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;

OIIpEeJIeNIATh XapaKTep CpeJlbl BOJAHBIX PACTBOPOB KUCIIOT U IMIEJI0YeH 0 U3MEHEHUIO OKPACKU MHIUKATOPOB;

MIPOBONTH KAUeCTBEHHBIC PEAKINH, TOATBEPKAAIOIINE HATMYNE B BOJHBIX PACTBOPAX BEIIECTB OT/EIHHBIX KATHOHOB M aHUOHOB.

Buinycknux nonyuum 603MOMCHOCMb HAYYUMBCA.
COCMABIAMb MOAEKYIAPHbLE U NOTHbIE UOHHBLE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUAM,

npU8OOUMb NPUMEPbL Pearyuil, NOOMBEPHCOAIOWUX CYUECTNBOBAHUE B3AUMOCEAZU MEHCOY OCHOBHBIMU KIACCAMU HEOPLAHUYECKUX 8eUjeCME;
NPOCHO3UPOBATb Pe3VIbMAMmMbl 8030€CBUsL PA3TUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU peakyul,

NPOCHO3UPOBAMNYb Pe3VIbMAMmMbl 6030€CBUsL PA3TUYHBIX (PAKMOPO8 HA cMeujeHue XUMUYECKO20 PABHOBECUS.

MIPOTHO3UPOBATh XMMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE X COCTaBa U CTPOCHUS;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSBISATH OKHUCIMTEIbHBIE MM BOCCTAaHOBHUTEIBHBIE CBOMCTBA C YYETOM CTENEHEH OKHCICHHS
3JIEMEHTOB, BXOJISIINX B €T0 COCTAB;

BBISIBIISITH CYIIIECTBOBAHUE T€HETUYECKON B3aUMOCBSI3H MKy BEIIECTBAMH B PSIIy: TPOCTOE BEIIECTBO — OKCHJ — THIPOKCHI — COJIb;



XapaKTepu30BaTh 0cOObIe CBONCTBA KOHIICHTPUPOBAHHBIX CEPHOI U a30THOM KHUCIIOT;

MIPUBOJIUTH MPUMEPHI YPAaBHEHUN PEaKIIMi, JIeXkKAIIUX B OCHOBE MPOMBIIUIEHHBIX CIIOCOO0B MOTYYeHHs] aMMHUAKa, CEPHOM KUCIIOTHI, Yyr'yHa U
cTalu;

OIMHCHIBATh PU3NICCKUE U XUMUYECKHE MTPOIIECCHI, SBISIONINECS YaCThI0 KPYrOBOPOTA BEIIECTB B IPUPO/IC;

OpraHU30BbIBAThH, IPOBOJAUTH YUCHUYECKUE MTPOEKTHI 110 UCCIIETOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX BAXKHOE ITPAKTUYECKOE 3HAYCHUE.

MHuoroo0pa3ue BellecTB

BblnyCKHuK Hayuyumcs.

OIpeNeNIATh NPUHAIICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYNIL: METaUlbl M HEMeTalIbl, OKCHIbI,
OCHOBAaHMs, KUCIIOTHI, COJIH;
COCTaBJISATh (POPMYJIBI BELLIECTB [0 UX HA3BAHUSM;
OIIPEACIATh BAJICHTHOCTb U CTENIEHb OKUCIIEHHS 3JIEMEHTOB B BELIECTBAX;
COCTaBJIATh (DOPMYJIBI HEOPraHMYECKMX COEIMHEHMH 110 BaJIEHTHOCTSAM M CTENEHSM OKHCIIEHHUS 3JIEMEHTOB, a TaKXe 3apsjiaM HOHOB,
yKa3aHHbBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHHI U COJEH;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHMSI (PU3MUECKUX M XMMHUYECKHUX CBOMCTB MPOCTHIX BEHIECTB (METAJUIOB M HEMETAJNIOB) M MX BBICIIUX
OKCHJI0B, 00pa30BaHHbBIX IEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;
Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHBbIE JIJIs TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;
Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIs KAXKAOI0 U3 KJIACCOB HEOPraHMUECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJIEH;
MIPUBOJUTH IIPUMEPBI PEAKIUH, IOATBEPKAAIOIINX XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUN U COJIEH;
ONPEIEIATh BEIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKACINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;
COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (17151 U3yUYEHHBIX PEaKIHii) M0 MPEeAIOKEHHBIM CXeMaM peaklnii;
MIPOBOAUTH JAOOPATOPHBIE OMBITHI, TOATBEPKAAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

IIPOBOJUTH J1a00PATOPHBIE OMBITHI 110 MOIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB: BOAOPOAA, KUCIOPOa, YIIEKUCIOro ra3a, aMMHaKa;
COCTAaBJIAATh YPABHEHHs COOTBETCTBYIOIUX PEAKIUN.

Boinycknuxk noayuum 603MONCHOCIb HAYYUMbCAL.
NPOCHO3UPOBAMb XUMUYECKUEe CE0UCMBA 6eujeCms Ha OCHO8Ee UX COCMABA U CIPOCHUSL,
NPOCHO3UPOBAMb CNOCOOHOCMb GeWecmea NPosBIAmMs OKUCIUMENbHblE UTU B0CCIMAHOBUMENbHbIE CEOLICMBA ¢ YUEMOM CmeneHell OKUCTeHUs
9/1EMEHMO8, BXO0SAUWUX 8 €20 COCMAS8;
BbIABTIAMb CYUWECHBOBAHUE 2EHEMUUECKOU 3AUMOCEA3U MEANCOY BUECmBamMU 8 PAOY: NPOCHOe eueCmeo — OKCUO — 2UOPOKCUO — COTIb,
Xapaxmepuzoeams 0codvle C0UCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,
nPpUBOOUMb NpUMepbl YPAGHEeHUl peakyuil, 1eicaujux 8 0CHO8e NPOMBIULIEHHbIX CROCOD08 NONYYEeHUs AMMUAKA, CEPHOL KUCIOMbL, YY2YHA U
cmanu;



® onucweledms cﬁu3uqec1<ue U XxumudecKue npoyeccyvl, A6IAI0muUecs 4acnvio Kpycoeopona eeuecmses 6 npupode;
® OpecaHuzoevleamtv, I’lpO600qub YueHuyecKkue npoeKkmaol no UCCTIE00BAHUIO CEOUCME sewecme, UMerouux 6al)CHoe NnpaKkmu4ecKkoe 3Haierue.

IInanupyemoie pezynomamot peanuzayuu npozpammul «Popmuposanue YY/I» cpeocmeamu npeOmema xumuu:

JINYHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

VYyamuecs 8- 9 kiaccoB Hay4darcs:

B pamkax 1eHHOCTHOT0 ¥ IMOLMOHAIBLHOI0 KOMIIOHEHTOB OYAyT CPOPMUPOBAHBI:

* TPAKIAHCKUI MaTPUOTH3M, JTF000BH K PoJIiiHE, 9YBCTBO TOPIOCTH 32 CBOIO CTPAHY;

* YBOKEHUE K UCTOPUU, KYJIbTYPHBIM U UCTOPUYECKUM MaMSITHUKAM;

* OMOIIMOHAJIBHO IMOJIOKUTCIIbHOC IIPUHATHC CBOEH PTHUYECKOU HUICHTUYHOCTHU,

* YBOKEHHUE K JIPYTUM HapoaaMm Poccun u Mupa U NpUHATUE UX, MEKITHUYECKAs! TOJIEPAHTHOCTh, TOTOBHOCTh K PaBHOIPABHOMY COTPYAHUYECTBY;
®* YBAXCHHUC K JIMYHOCTU U eé AOCTOMNHCTBY, I[OGpO)KeJIaTCJII)HOG OTHOIICHHE K OKPYKAIOIIHUM, HECTCPIIUMOCTD K JIFOOBIM BUJIaM HaCuJInWsg U TOTOBHOCTDb
MIPOTUBOCTOATH UM,;

® YBAXXCHHUC K HECHHOCTSAM CEMbBH, J1I000Bb K npupoac, NMpu3HaHue HCHHOCTU 3I0POBbs, CBOCTO U JPYTIUX J'II-OZ[GfI, OIITUMU3M B BOCIIPUATHU MHPA,

* MOTPEeOHOCTH B CAMOBBIPAKEHUU M CaMOpeaIn3allii, COIUAILHOM MPU3HAHUU;

® IIO3UTHUBHAA MOpaJibHass CaMOOIICHKA U MOPaJIbHBIC YyBCTBA — YYBCTBO I'OpAOCTH IPH CIICAOBAHUN MOPAJIIbHBIM HOpMaM, IEPECIKUBAHUEC CThIAa U
BHUHBI [IPH UX HAPYIICHUH.

B pamkax nesiTeJIbHOCTHOTO (IIOBEIEHYECKOI0) KOMIIOHEHTA OyayT ChOPMUPOBAHBI:

* TOTOBHOCTbH U CITIOCOOHOCTH K YYACTHUIO B IIKOJIHHOM CaMOYITPABJICHUH B MIPe/IeaxX BO3PACTHBIX KOMIETESHIIHI (IeKYpPCTBO B IIKOJIE U KIlacce,
Y4acTueC B JCTCKUX U MOJ'IOI[é)KHI)IX O6HI€CTB€HHI)IX oprannu3alnuiax, IKOJbHBIX 1 BHCUHIKOJIBbHBIX MepOHpI/ISITI/H[X);

* TOTOBHOCTH U CITOCOOHOCTH K BBIMIOJTHEHUIO HOPM U TpeOOBaHMI ITKOJILHOM JKU3HU, TIPAaB U 00S3aHHOCTEN yUECHUKA;

* YMEHHE BECTU JHAJIOT HA OCHOBE PAaBHOIPABHBIX OTHOLIEHUH U B3aMMHOI'O YBa)KEHUS U MPUHATHUS; YMEHNE KOHCTPYKTUBHO pa3peiaTh KOH(QIUKTHI;
* TOTOBHOCTH U CITIOCOOHOCTH K BBIMIOTHEHUIO MOPATBHBIX HOPM B OTHOIIIEHUH B3POCIBIX M CBEPCTHUKOB B IIIKOJIE, TOMa, BO BHEYUYCOHBIX BUIAX
NEeSATETLHOCTH;

* IOTPEeOHOCTh B yYACTHH B OOIIECTBEHHOM KU3HU OJIMKAMNIIET0 COMATBLHOTO OKPYKEHUS, OOIIECTBEHHO MOJIE3HON AESITENbHOCTH;

®* YMCHHUEC CTPOUTH JKU3HCHHELIC IIJIaHbI C y‘IéTOM KOHKPETHBIX COMUAIIBHO-UCTOPHUYCCKUX, ITOJUTHICCKUX U OKOHOMHUYCCKUX yCJ'IOBI/II\/'I;

* YCTOWYMBBIN MTO3HABATENBHBIN HHTEPEC U CTAHOBIIEHUE CMBICIO00pa3yromiel (GyHKIIMK T03HABATEILHOTO MOTHBA;

* TOTOBHOCTH K BBIOOPY MpO(pUiIbHOr0 00pa3oBaHusl.

Yuawuecs 8- 9 knaccos nonyuam 6ozmodrcnocms 015 popmuposanus:

* 8bIPACEHHOU YCMOUYUBOL YUeOHO-NO3HABAMENLHOLU MOMUBAYUY U UHMEPeCd K YUeHUIO;

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMANHUIO,

* A0eK8amMHOL NOZUMUBHOU CAMOOYEHKU U H-KoHyenyuu,

* KOMNEeMEeHMHOCMU 8 Peanu3ayul OCHO8 ePANCOAHCKOU UOEHMUYHOCTNU 8 NOCIMYNKAX U 0esMelbHOCIU,




* MOPAbHO2O CO3HAHUS HA KOHBEHYUOHATIbHOM YPOBHE, CNOCOOHOCMU K PEULeHUI0 MOPATIbHBIX OULEMM HA OCHO8E Y4EMa NO3UYULL YUACTHUKOG
ounemmbl, OPUESHMAYUU HA UX MOMUBLL U YYECMBA, YCMOUYUBOE CIe008AHUE 8 NOBEOCHUU MOPATbHBIM HOPMAM U IMUYECKUM MPEOOBAHUAM,
* SMNAMUU KaK OCO3HAHHO20 NOHUMAHUSL U CONEPEeNCUBAHUS YYBCNBAM OPYUX, BbIPANCAIOWENICS. 8 NOCIMYNKAX, HANPAGIEHHbIX HA NOMOWb U
obecneyenue 61a20N0Y UL
PeryJiiTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS
VYyammecs 8- 9 kiaccoB HayyaTCs:
* [[eJICTIOJIaraHuIo, BKJIFOYAsl IOCTAHOBKY HOBBIX IIEJICH, TpeoOpa3oBaHue MPAKTHUECKOM 33/1a4i B TIO3HABATEIIbHYIO;
* CAMOCTOSTEJIbHO aHAIM3UPOBATH YCIIOBHS JOCTHIKCHUS 1ICJIM Ha OCHOBE yUu€Ta BBIICIICHHBIX YUUTEIIEM OPHUEHTUPOB JICHCTBHSI B HOBOM YU€OHOM
MaTepHale;
* [UTAHUPOBATH MYTH JOCTHIKCHUS LIEIICH;
* YCTAHABJIMBATh IIEJICBBIC IIPUOPHUTETHI;
* YMETh CAMOCTOSITEJILHO KOHTPOJUPOBATH CBOE BPEMs U YIIPABJISTH UM;
* IPUHUMATh PEIICHHSI B IPOOJIEMHOI CUTYyaIlMl Ha OCHOBE IIEPErOBOPOB;
* OCYILECTBIIATH KOHCTATUPYIOMIHI U PEABOCXHIIAIOIINN KOHTPOJIb IO PE3YJIbTATY H [0 CIIOCO0Y JIECHCTBHS ; aKTYalIbHBIM KOHTPOJIb Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHHS;
* aJICKBaTHO CaMOCTOSITEJIbHO OIEHUBATh MPABUILHOCTD BBITOJHEHHS ICHCTBUS M BHOCHTh HEOOXOIMMbIC KOPPEKTUBBI B UCIIOJIHEHHE KaK B KOHIIC
JCWCTBUS, TaK U 110 XOJIy €r0 pealln3alluy;
* OCHOBaM IPOTHO3UPOBAHUS KaK MPEABUACHUS OYAYIINX COOBITHI M pa3BUTHsI MPOIIecca.
Yuawuecs 8- 9 kraccos noxyuam 603MOHCHOCHb HAYUUMBCAL:
* CAMOCMOSAMENbHO CIMABUMb HOBblE YUeOHble Yelu U 3a0ayl;
* HOCMPOEHUIO HCUSHEHHBIX NAAHO8 80 8PEMEHHO 21 NEPCHEeKMUBe;
* NpU NIAHUPOBAHUU OOCHUNICEHUSA Yelell CAMOCMOAMENbHO, NOJIHO U A0eK8AMHO YHUMbIBAMb YCI08USA U CPEOCBA UX OOCTNUNCEHUSL,
* 8blO€IAMb AILMEPHAMUBHBLE CNOCOObL OOCMUNCEHUS Yeau U blOupams Hauboee 3¢hghekmusublii cnocoo,
* OCHOBAM camope2yaayul 8 Y4eOHOU U NO3HABAMENbHOU 0esTMelbHOCIU 8 (hopMe OCO3HAHHO20 YRPABTIeHUs CBOUM NOBEOeHUEM U OesiIMETbHOCMbIO,
HanpasieHHou Ha 00CMUdICEHIEe NOCMABLEHHbIX Yelell;
* OCYUeCmasimy NO3HABAMENbHYIO PePIeKCUI0 8 OMHOWEHUU OeLlCIBUL NO PEUEeHUI0 YYUeOHbIX U NO3HABAMETbHBIX 3A0aY,
* A0eKBAMHO OYEHUBAMb 0OBLEKMUBHYIO MPYOHOCb KAK Mepy akxmuiecko2o uiu npeononaeaemozo pacxood pecypcos Ha peuleHue 3a0adu,
* A0eKBAMHO OYEHUBAMYb CEOU BO3MOICHOCIU OOCMUNCEHUS YelU ONPeO0eNEHHOU CIOHCHOCIU 8 PA3IUYHBIX CPepax camoCcmosmenbHoll
OdesimenbHOCmU,
* OCHOBAM CAMOPE2YIAYUU IMOYUOHATILHBIX COCMOAHUL
* NpUIA2AMyb 801€blE YCUIUA U NPE0OOLE8ANb MPYOHOCIU U NPENSIMCMEUs Ha NYMu 00CMUdICEHUsL Yelell.
KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHS
VYuamuecs 8- 9 kiacca Hay4darcs:




* YUUTBIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMYHbIX NO3ULUN B COTPYIHUUYECTBE;

* (hopMynMpoOBaTh COOCTBEHHOE MHEHHE U TIO3UINIO, APTYMEHTHPOBATh U KOOPIAUHUPOBATH €€ C MO3UIMUAMU MAPTHEPOB B COTPYAHUYECTBE MPU
BbIpAaOOTKE OOLIEro peleH sl B COBMECTHOM J1€ATEIbHOCTH;

* YCTAHABJIMBATh M CPABHUBATH Pa3HbIC TOUKH 3PEHUS, IPEXK/IC YeM IPUHIMATh PEIICHUS U JeNIaTh BEIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHMsI, CHOPUTh U OTCTauBaTh CBOIO MO3UIMIO HE BPaXKICOHBIM JJIsl OIIIIOHEHTOB 00pa3oM;

* 33]1aBaTh BOIPOCHI, HEOOXOAUMBIE JJISl OpraHU3alMK COOCTBEHHOW ACATEIBHOCTH M COTPYAHUYECTBA C MTAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMOIIOMOILIb;

* aJICKBaTHO MCIIOJIb30BAaTh PeUb JJIsl IJIAHUPOBAHUS U PETYISIIIAN CBOCH JIEATEILHOCTH;

* 4JICKBaTHO MUCII0JIb30BaTh PEUEBBIE CPE/ICTBA /TSl pEILIEHHs] pa3IMYHbIX KOMMYHUKATUBHBIX 33Jay; BIIaJIeTh YCTHOW U MHUCbMEHHOHN peyublo; CTPOUTh
MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

* OPraHM30BBIBATH U IJIAHUPOBATh Y4€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU, ONPEAEIATh LEIH U (YHKLIUU YIaCTHUKOB, CIIOCOOBI
B3aMMOJICHCTBHS; TUTAHUPOBATH 0OIIHE CIOCOOBI PadOTHI;

* OCYILECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY eficTBUI napTHEPA, yMETh yOeKIaTh;

* paboTaTh B rpyIIe — yCTaHABIMBATh paboure OTHOIICHUS, 3P (HEKTUBHO COTPYAHUYATH U CITIOCOOCTBOBATH MPOAYKTHBHON KOOTIEPAIIHH;
MHTETPUPOBATHCS B IPYIIIY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMU;

* OCHOBaM KOMMYHUKAaTUBHOHN pe(IeKCHH;

* UCIOJIb30BATh a/IEKBATHBIE S3bIKOBBIE CPEJCTBA IS OTOOPAKEHUS] CBOMX YYBCTB, MBICJIEH, MOTHBOB U MOTPEOHOCTEH;

* 0TOOpaXkaTh B peuH (onucaHue, 00bsICHEHUE) COJIEpKaHNEe COBEPIIAEMbIX JEHCTBHI Kak B (hopMe TPOMKOM COIMAIM3UPOBAHHON PEeYH, Tak U B
¢dbopme BHYTpEHHEN pedH.

Vuawuecs 8- 9 knaccos nonyuam 603MOHCHOCMb HAYYUMBCA:

* YUUmMbI8ams U KOOPOUHUPOBAMb OMIUYHbIE O COOCMEEHHOU NO3UYUU OPY2UX JI00€ll 8 COMPYOHUYECmEe;

* YUUmMvl8ams pasHvle MHeHUs U UHmepecsl U 060CHO8bI8AMb COOCMEEHHYIO NOZUYUIO,

* NOHUMAMb OMHOCUMENbHOCIb MHEHULL U NOOX0008 K PeuleHuIo npodaembl,

* NPOOYKMUBHO pa3peuiams KOHDIUKMbL HA OCHO8E YUéma UHmMepecos8 U NO3UYULL 6CeX YYACMHUKOS8, NOUCKA U OYEeHKU AlbMEPHAMUBHBIX CNOC0D08
paspeuieHusi KOHQIUKMO8, 00208apUEAMbCsL U NPUXOOUMb K 00WeMy peuenuio 8 COBMeCmHOU 0esamenbHOCIU, 8 MOM YUCLe 8 CUMYayul
CMOJIKHOBEHUSL UHIMEPECO8;

* Opamv Ha ceOsl UHUYUAMUBY 8 OPCAHU3AYUU COBMECTHO20 OelicmBus (0e080e TU0epCcmeo),;

* 0Ka3b18aMb NOOOEPAHCKY U COOCUCMBUE MeEM, OM K020 3A8UCUM 0OCUNCEHUe Yell 8 COBMECMHOU 0esimelbHOCMU;

* OCywecmeanams KOMMYHUKAMUBHYIO peqhieKcuUo KaK 0CO3HAHUe OCHOBAHUL COOCMBEHHBIX OelticmEUll U 0eticmeutl napmuépa,

* 8 npoyecce KOMMYHUKAyuy 00CMamoyHo mo4Ho, NOC1e008aMeENbHO U NOJHO Nepedasams NApMHEPY HeoOX0OUMYI0 UHGOPMAYUIO KaK OPUEHMUD 05
nocmpoenus 0eticmeus,



* gCMynamo 8 Ouan02, a MaKdice yYuacmeo8ams 8 KOJLNEKMUEBHOM 00CYIHCOeHUU NPOOIeM, YYACNB8O08AMb 8 OUCKYCCUU U AP2YMEHMUPOBAMb CEOH0
no3uyuUIo, 81A0eMb MOHOLOSUYECKOU U OUANOSULECKOU YOPMAMU pedl 8 COOMBEMCMBUU C PAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20
A3bIKA,

* C1e0068aMb MOPALHO-IMUYECKUM U NCUXONOSUYECKUM NPUHYUNAM OOWEeHUSL U COMPYOHUYECTNBA HA OCHOBE YBANCUMENbHO20 OMHOUEHUS K
NapmHéPam, BHUMAHUS K TUYHOCIU OPY2020, A0EK8AMHO20 MENCIUYHOCIMHO20 80CNPUAMUS, 2OMOBHOCMU A0EK8AMHO Peasupo8ams Ha HYHCObl
Opyaux, 8 4HacCMHOCMU OKA3bIBAMb NOMOWb U IMOYUOHATILHYIO NOOOEPIHCKY NAPMHEPAM 8 npoyecce OOCMUNCEHUs: 0Ouell yeau CoOBMeCmHoll
oesmenbHoCmu;

* yempausamo 3¢ghpexmusvie cpynnogvle 00CYNHCOeHUs: U 00eCne usams 0OMeH 3HAHUIMU MeNCOY YLeHAMU SPYRNbL OISl NPUHAMUSL I)HeKMUBHbBIX
COBMECHBIX peuleHUlL

* 8 COBMECMHOLUL 0esIMeIbHOCMU YEMKO opMyIUpo8amsy yeau epynnsl U N0360JAMb €€ YUaCMHUKAM NPOAGIAMb COOCMBEHHYIO JHEPeUt0 OJisl
00CMuUdICeHUs. IMUX Yelel.

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHBIE YUeOHbIE 1€l CTBUS

VYyammuecs 8-9 kinaccoB HayyaTcs:

* OCHOBaM pealli3alliy MTPOSKTHO-UCCIIEA0BATEIIBCKON e TCIIEHOCTH;

* IPOBOJUTH HAOIIOZACHHUE U DKCIIEPUMEHT TOJT PYKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIIATh PACIIUPEHHBIN TTONCK HH()OPMAIIUHU C MCIIOIB30BAaHUEM pecypcoB OnbmmoTek u HTepHeTa;

* CO371aBaTh M MPEOOPA30BBIBATH MOJICIH U CXEMBbI JJIsl PELICHUS 3a7a4;

* OCYIIECTBJIATH BRIOOP Hanbosee 3pheKTUBHBIX CITIOCOOOB PEIICHHS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* TaBaTh OIpE/IeTICHHUE MOHATHSM;

* YCTaHABIIMBATh IPHUYNHHO-CJICICTBEHHBIC CBSI3H;

* OCYIIECTBIIATH JJOTHYECKYIO OTePaIlii0 YCTAHOBJICHHS POIOBUAOBBIX OTHOIICHHM, OTPAaHUUEHUE TIOHSATHUS;

* 0000111aTh TTOHITHS — OCYIIECTBIISATH JIOTHYECKYIO OTEPAIUIO TIEPEX0/1a OT BUOBBIX MPU3HAKOB K POJIOBOMY IOHSATHIO, OT TTOHITHS C MEHBIITHM
00BEMOM K IMOHATHIO C OOJIBIINM 00BEMOM;

* OCYIIECTBIIATH CPABHCHHE, CEPHALIAIO U KIIACCH(PUKAIINIO, CAMOCTOSTEIILHO BRIOMPAst OCHOBAHUS U KPUTECPUH JIJIST YKa3aHHBIX JIOTHYSCKUX OTepaIlHii;
* CTPOUTH KJIACCH(PHUKAIIUIO HA OCHOBE TMXOTOMHYECKOTO JIeTICHHs (Ha OCHOBE OTPHIIAHWS);

* CTPOUTH JIOTHYECKOE PACCYXKICHHE, BKIIIOYAIOIEe YCTAaHOBIICHUE PUIHMHHO-CIICICTBEHHBIX CBS3CH;

* OOBSICHATD SIBIICHUS, IPOIIECCHI, CBSI3U M OTHOIICHHUS, BBISBIIIEMBIC B XOJI€ HCCIICTOBAHUS;

* OCHOBaM 03HAKOMUTEJIBHOTO, H3y4YaIOIIer0, YCBAaUBAIOIIEr0 U MIOMCKOBOTO UTEHUS;

* CTPYKTYPHPOBATh TEKCTHI, BKIIOYAsl YMEHUE BBIJICIISATH TIIABHOE M BTOPOCTETICHHOE, TJIAaBHYIO HJICIO0 TEKCTA, BBICTPAUBATH MTOCIICOBATEILHOCTD
OTHMCHIBAEMBIX COOBITHI;

* pabotath ¢ MeTadhopaMu — MOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHUN, TOHUMATh U YHOTPEOISATH 000POTHI peyH, IOCTPOCHHBIE Ha CKPHITOM
ynoao0aeHnu, 00pa3HOM COJTMKEHUH CIIOB.

Yuawueca 8-9 knaccoe nonyuum 603moxncHocms HAyuumuvcs:




* OCHO8AM pehieKCUBHO20 YMeHU,

* cmasumo npooiemy, apeyMeHmuposams eé aKmyaibHOCmy,

* CaMOCMOSAMENbHO NPOBOOUMb UCCIe008AHUE HA OCHOBE NPUMEHEHUsI Memo008 HADII00eHUA U IKCNEPUMEHMA,
* 86108U2AMb 2UNOME3bL O C8A3AX U 3AKOHOMEPHOCMAX COObIMUL, NPOYECCO8, 00HEKMO8;

* 0P2aHU308b18aMb UCCIE008AHUE C YENbI0 NPOBEPKU CUNOMES;

* delamv YMO3AKIOUeHUs. (UHOYKIMUBHOE U NO AHANO2UU) U 8bIBOObI HA OCHOBE AP2YMEHMAYUU.

Ilhanupyemoie pesynomamot peanuzayuu npozpammol «OCHOBbL CMbICI08020 YMEHUA U PADOMBL C MEKCHOM) CPEOCHEAMU RPEOMEMA XUMULL:
Yyamuecs 8-9 kiaccoB Haydarcs:

* OPUEHTUPOBATHCS B COJICPKAHUU TEKCTA U MOHUMATh €r0 ETOCTHBIM CMBICIT:

— ONpEENSTh IIaBHYIO TEMY, OOIIYIO L1eJbh WM Ha3HAYEHHUE TEKCTa;

— BBIOMPATH U3 TEKCTA WK IPUIYyMaTh 3arojIOBOK, COOTBETCTBYIOIIMM COAEPKAHUIO U O0ILEMY CMBICITY TEKCTa;

— (opmynaMpoBaTh TE3UC, BHIPAKAIOIIUI OOIIHIA CMBICT TEKCTAa,

— MPEeABOCXUINATH COJIEPKaHUE MPEIMETHOIO IIJIaHA TEKCTA I10 3aroJIOBKY U ¢ OMIOPON Ha MPEAbIAYIIUI OIBIT;

— OOBSICHATDH MOPAJIOK YaCTEH/UHCTPYKIIUH, COACPKAIIUXCS B TEKCTE;

— COTIOCTaBJISATh OCHOBHBIE TEKCTOBBIE U BHETEKCTOBBIE KOMIIOHEHTHI: OOHAPYKMUBATh COOTBETCTBHE MEXIY YaCThIO TEKCTa M €ro O0IIeH uaeei,
chopMyITHPOBAHHON BOMPOCOM, OOBSICHITh Ha3HAUYCHUE PUCYHKA, MOSICHATH YaCTH rpaduKa Wik TaOIUIbl U T. 1.;

* HAXOJUTH B TEKCTE TpeOyeMyto nHpopmaruio (mpoderats TEKCT Tia3aMu, ONPEIETSATh €r0 OCHOBHBIEC SJIEMEHTHI, COMTOCTABIATH (DOPMBI BHIPAKECHHS
nH(pOpMaIIUY B 3alIPOCe U B CAMOM TEKCTE, YCTAaHABIUBATD, SIBISIOTCS JIM OHU TOXK/IECTBEHHBIMU WJIM CHHOHUMHUYECKUMU, HAXOAUTh HEOOXOUMYIO
€IMHUIlY UH(OpMAaILIK B TEKCTE);

* pemath yueOHO-TI03HABATENbHbBIE U YUeOHO-TTPAKTUYECKHE 3a/1a4H, TPEOYIOIIHNE MOJIHOTO M KPUTUYECKOTO MMOHUMAHHS TEKCTa:

— OMpeNeNsITh Ha3HaYeHNEe Pa3HbIX BUIOB TEKCTOB;

— CTaBUTH TIepe] COOOM 11eIh UTEHUS, HAMIPaBJIsisi BHUMAHKE Ha TIOJIE3HYIO B JIAaHHBII MOMEHT HH(OPMAIIHIO;

— pa3nuyYaTh TEMbI ¥ TIOJITEMBI CTICITHATFHOTO TEKCTA;

— BBIJICNIATH HE TOJBKO IJIaBHYIO, HO U U30BITOYHYIO WH(OPMAILIUIO;

— MPOTHO3UPOBATH MOCIIEI0BATEIBHOCTh U3I0XKEHHS UJIEH TEKCTa,

— COTIOCTaBJISATh Pa3HbIC TOUKH 3PEHUS U Pa3HbIe HCTOYHUKHA MH(POPMAIIUHU T10 33JJaHHOHN TEME;

— BBITIOJIHATH CMBICTIOBOE CBEPTHIBAHUE BBIJICIICHHBIX (DAKTOB U MBICIIEH;

— ¢opMHpPOBATh Ha OCHOBE TEKCTA CUCTEMY apryMEHTOB (JIOBOJIOB) /UIsl 0OOCHOBAHUS OTIPENCIEHHOMN TTO3UITNH;

— MNOHUMATh AYIIEBHOE COCTOSIHUE MTEPCOHAXKEN TEKCTa, CONEPEKUBATH UM.

* CTPYKTYPUPOBATh TEKCT, UCIOJIB3YSI HyMEpaIllio CTPAHULI, CIIUCKH, CCBUIKU, OTJIaBJIEHNE; IPOBOJAUTH IPOBEPKY MPABOMKUCAHUS;, UCIIOJIb30BATh B
TeKCTe TabIUIIbI, N300paKECHNUS,



* IpeoOpPa30BbIBATH TEKCT, UCIIONb3Yys HOBBIE (hOPMBI MpecTaBiieHus: nHbopManuu: GopMyIibl, rpaduku, TuarpaMmsbl, TAOIUIBI (B TOM YHCIIE
JUHAMHYECKUE, JIEKTPOHHBIE, B YACTHOCTH B MPAKTUYECKUX 3a/1a4yax), IEPEXOAUTH OT OJHOI0 IIPEICTABIECHUS JaHHBIX K IPYrOMY;

* UHTEPIPETUPOBATH TEKCT:

— CpaBHHUBATh U MIPOTHBONOCTABIIATH 3aKIIOUEHHYIO B TEKCTE HH(POPMALIMIO PA3HOTO XapaKTepa;

— OOHapyXKMBATh B TEKCTE JOBObI B TIOJTBEPKICHIE BHIBUHYTHIX TE€3HCOB;

— JIenaTh BBIBOJIBI U3 COPMYIUPOBAHHBIX MTOCBUIOK;

— BBIBOAMTD 3aKIIOUYEHHUE O HAMEPEHUH aBTOPA WM IJIABHON MBICIH TEKCTA.

* OTKJIMKAThCS Ha CO/IEpKAHHUE TEKCTa!

— CBSI3bIBaTh MH(OPMAIIHIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMH U3 IPYTHUX UCTOUYHUKOB;

— OLIEHUBATh YTBEP)KJEHUS, C/IEIaHHbIE B TEKCTE, UCXO U3 CBOUX MPEACTABIECHUN O MUDE;

— HaxOJIUTh JOBOJbI B 3aIIUTY CBOCH TOUKH 3PEHUS;

* OTKJINKATHCS Ha (POPMY TEKCTa: OLIEHUBATh HE TOJILKO COZIEPIKaHUE TEKCTa, HO U ero (hopMy, a B LIEJIOM — MAacCTEpPCTBO €0 HCIOTHEHHUS;

* Ha OCHOBE UMEIOIINXCS 3HAHUH, )KU3HEHHOT'O OTIbITa MOABEPraTh COMHEHHIO JOCTOBEPHOCTh UMEIOIIEiics nHPOopMaIiK, 0OHAPYKUBATh
HEIOCTOBEPHOCTH TOJIy4aeMoil HHpOopManuu, Mpodesl B MHPOPMALMU U HAXOAUTH ITYTH BOCTIOJIHEHHSI STHX TPOOEIIOB;

* B IIpoliecce padoThl C OHUM UM HECKOJIBKUMHU UCTOYHUKAMU BBISIBIIATH COJIEPKAIIYIOCS B HUX MPOTHBOPEUHBYIO, KOH(MIMKTHYIO HH(DOpMaINo;
* UCTOJB30BaTh MOJYYEHHBIN OMBIT BOCMIPHUATHS HH(OOPMAIIMOHHBIX 0OBEKTOB JIJIsi 000TAIICHUS] YYBCTBEHHOTO OIBITA, BHICKA3bIBATH OLIEHOYHBIC
CYXXJIEHHUS U CBOIO TOUKY 3PEHUS O MOJTYy4EHHOM COOOLIEHNUH (TPOYUTAHHOM TEKCTE).

Vuawuiicsa 8- 9 knaccos nonyuam 603MoHNCHOCMb HAYUUMBCSL.

* AHATU3UPOBAMb UBMEHEHUS C80€20 IMOYUOHATbHO20 COCMOSHUS 8 Npoyecce YmeHus,, NOIYy4eHUs U nepepadomkuy noayueHHo uHpopmayuu u eé
OCMbICIEHUS.

* BbIAGIAMb UMIIUYUMHYIO UHGOPMAYUI0 MEKCMA HA 0CHO8e CONOCMABIEHUSA WITIOCMPAMUBHO20 MAMepUand ¢ uHghopmayueti mekcma, aHamiu3a
noomexkcma (UCNOIb308AHHBIX A3LIKOGLIX CPEOCME U CIMPYKMYPbl MEKCMa,).

* KPUMUYecKu OMHOCUMbCA K PEKIaMHOU UHDopMayuu;

* HAX0O0UMb CNOCOObL NPOBEPKU NPOMUBOPEUUBOLL UHPOpMayUU,

* onpeodensams 00CMOBEPHYIO0 UHPOPMAYUIO 8 CIYUae HATUYUS NPOMUBOPEUUBOU UU KOHGIUKIMHOU CUMYAYUU.

Inanupyemuie pezyromamaot peanuzayuu npozpammsl « ®opmuposanue UKT - komnemenmuocmu odyuarouwuxca» cpeocmeamu npeomema
xumuu:

VYyammecs 8-9 kmaccoB HaAy4IUTCS:

* BBICTYIIATh C ayAHMOBU/ICOTOICPIKKOM, BKIIOUAsi BEICTYIICHUE TIepe]] TMCTAaHIIMOHHOM ayIUuTOpUeH;

* Y9aCTBOBATh B 00CYXeHUH (ayTnoBUIe0POpYyM, TEKCTOBBIN (JOpYM) C UCIIOJIB30BAaHUEM BO3MOKHOCTEH HTEpHETA;

* HCIIOJIb30BATh BO3MOYKHOCTH 3JIEKTPOHHOM MOYTHI JIJIs1 HH(POPMAIIHOHHOTO OOMEHa;

* BECTH JINUHBIN JTHEBHUK (0JIOT) ¢ MCIIOIh30BaHUEM BO3MOXKHOCTeH VHTEepHeTa;



* OCYILIECTBIIATH 00pa3oBaTEIbHOE B3aUMO/ICHCTBIE B MH()OPMAIIHOHHOM IPOCTPAHCTBE 00Pa30BATEIBHOTO YUPEKICHHS (TIOITYUYCHUE U BHIIOJIHEHHUE

3aJlaHuH, MOTy4eHHEe KOMMEHTapHEeB, COBEPIIICHCTBOBAHUE CBOCH paboThI, (hopMUpOBaHHE TOPT(HOIINO);

* co0FOIaTh HOPMBI HH(POPMAIIMOHHOH KYJIBTYPBI, STUKH U MPaBa; ¢ yBAKEHHUEM OTHOCHUTHLCS K YACTHOH MH(pOpMAIMK U HH(POPMAITMOHHBIM ITPaBaM

JIPYTUX JIFOJIEH.

* UCTIOJIH30BATh Pa3IMYHbIC TPUEMBI TIOMCKa HHpOopMaIuu B IHTepHETE, TOMCKOBBIE CEPBHCHI, CTPOUTD 3aIIPOCHI JIJIS IIOMCKa WH(OPMAIHH U

aHAIIM3UPOBATH PE3YJIbTATHI IOUCKA;

* KCIIOJIH30BATh MPUEMBI TIOMCKA HH(OPMAIIMH Ha IEPCOHATLHOM KOMITBIOTEPE, B MHPOPMAIIMOHHOM Cpe/ie YUPESIKACHUS U B 00pa30BaTEIIbHOM

MIPOCTPAHCTBE;

* UCIIOJIH30BATh PA3IIUYHbIC OMOIMOTEYHBIE, B TOM YHCIIE JICKTPOHHBIC, KATAJIOTH ISl TIOMCKA HEOOXOIUMBIX KHUT,

* UCKaTh NH()OPMAIIHIO B PA3JIMYHBIX 0a3axX JaHHBIX, CO3/[aBaTh M 3aIOTHATH 0a3bl JAHHBIX, B YACTHOCTH HUCITOJI30BATh PA3IMYHBIC OTPE/CIIUTEIH,

* (hopMupoBaTh COOCTBEHHOE HH(DOPMAIIHOHHOE IPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI ITAIIOK M pa3MenaTh B HUX HYXXHbIC HH(OPMAIIMOHHBIE

HMCTOYHUKH, pa3MeaTh nHpopmanuio B HTepHETE.

* BBOJIMTH PE3YJIbTAThl H3MEPEHHI U IpYTrHue UPPOBBIC JaHHBIC JJIsI KX 00pPaO0OTKH, B TOM YHCJIC CTATHCTUYCCKON U BU3YaJIH3alliH;

* IPOBOJIUTH SKCTICPUMEHTHI U HICCIICIOBAHUS B BUPTYaIbHBIX JIAOOPATOPHSIX

Yuawuiica 8-9 knaccoé nonyuam 6o3mooicnocms Hayuumocs:

* 83aUMOO0EUCBOBAMb 8 COYUANbHBIX CEMX, pabomamy 6 2pynne Hao coooujeHueM (6UKU);

* yuacmeosamnv 6 popymax 6 COYUaIbHbIX 00PA308AMENLHBIX CENSX;

* 83AUMOOEUCMBOBAMb C NAPMHEPAMU C UCNONIL30BANHUEM 803MOdCHOCmell MnmepHema.

* €030a8amb U 3aNOJHAMb PA3IUYHBLE ONPeOeTUMENU,

* UCNONIL308AMb PA3IUYHBIE NPUEMBL NOUCKA UHDOpMayuu 6 Unmepheme 6 Xx00e yueOHOU OesimelbHOCHIU.

* IPOBOOUMb eCMECMBEHHO - HAYUHbIE U COYUATbHbIE USMEPEHUs, 600UMb PE3YIbMAmMbl USMEPEHUll U OpPYeUX YUpposwvix OaHHbIX U 0Opabamvléams
UX, 8 MOM YUClie CMAMUCMUYecKU U ¢ NOMOWbIO 8U3YATUSAYUL,

* QHAU3UPOBAMb PE3YTbIMAMbL C80ell 0esIMENbHOCMU U 3aMPAYUBAEMBIX PECYPCO8.

ITnanupyemvie pezynomamut peanuzayuu npopammol «OcHogbl yuedHO-ucc1e006amenbCKoil U NPOEKMHOU 0eAmenbHOCHU» CPeOCmEamu
npeomema xXumuu:

VYyammecs 8 - 9 kitaccoB HayJarTcs:

* IUIAHUPOBATh U BBITIOJHATH y4eOHOE HCCIIEIOBAHUE U YUCOHBIH MPOEKT, HCIOJIb3Ys 000pyI10BaHHE, MOJICIIN, METOBI U TIPUEMBI, aJICKBaTHBIC
uccienyeMon npooieme;

* BEIOMpATh M UCIIOJIb30BAaTh METO/IbI, PEJICBAHTHBIC pacCMaTpUBAEMO IpoOIIeMe;

* PaCO3HaBaTh M CTABUTH BOIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOyYCHBI ITyTEM HAyYHOTO MCCIIEIOBAHUS, OTOMPATh aIeKBaTHBIE METOIbI
HUCCICOOBaHUA, q)OpMy.HPIpOBaTL BBITCKAKOIIHNEC U3 UCCIICAOBAaHNA BBIBOIbI,



* MCITOJIB30BATh TAKHE ECTECTBCHHO - HAYYHbIC METO/IbI M MPUEMBI, KaK HAOJIIOICHHE, TIOCTAHOBKA MPOOJIEMBI, BBIIBHIKEHUE «XOPOIICH TUIIOTE3bI»,
AKCIIEPUMEHT, MOJICTTHPOBAHKE, UCIIOJIb30BAHUE MATEMATHYECKUX MOJICNICH, TEOPETUYECKOE 0OOCHOBAHKE, YCTAHOBJICHHUE IPAaHUI] IPUMEHUMOCTH
MOJICIIH/TEOPHH;

* SICHO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHUs, UCTIOJIh30BaATh SI3LIKOBBIC CPEJICTBA, aJICKBATHBIE 00CYX/IaeMoil mpobieme;

* OTVIMYATh (PAKThI OT CY)KJICHUH, MHCHHI U OLICHOK, KPUTHYECKU OTHOCUTBCS K CY)KJICHUSM, MHCHHSM, OIICHKaM, PEKOHCTPYHPOBATh UX OCHOBAHUS;
* BIJICTh 1 KOMMEHTHUPOBATh CBS3b HAYYHOTO 3HAHUS U IICHHOCTHBIX YCTAHOBOK, MOPAIBHBIX CYKJIECHUH MPU TOTyYECHUH, PACTIPOCTPAHESHUH U
MPUMEHCHUH HAYYHOTO 3HAHUS.

Vuawuecs 8- 9 knaccoe nonyuam 803mM02%cHOCHb HAYHUMbCSL:

* CAMOCMOSIMENLHO 3a0YMbLEAMb, NIAHUPOBAMb U 8bINOIHAMb Y4eOHOe UCCAIe008aHUE, YUeOHbI U COYUATbHBLI NPOEKM;

* UCNONIL308AMb 002A0KY, 03apPeHUe, UHMYUYUIO,

* UCNONIL308AMb MAKUE eCMECMEEHHO - HAYYHbLE Memoobl U NPUEMbL, KaK abcmpazuposanue om npuexoosuux Gakmopos, nposepka Ha
COBMECTUMOCTb C OPYSUMU U38ECIHBIMU aKmMamu,

* YeNeHanpasieHHo U OCO3HAHHO PA3BUBANb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0C8AUBAMb HOBbLE S3bIKOGbLE CPeOCmEd,

* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCHb 3 00CMOBEPHOCHIb NOLYYEHHbIX 3HAHULL, 34 KAYeCMB0 GbINOJIHEHHO20 NPOEeKmd.

1. COAEPKAHUE YYEBHOI'O KYPCA

['om oOyueHwmst KonndecTBo 4acoB B HEJEIIO KosmdecTBO yueOHBIX HelleNb Bcero wacos
8 ximacc 2 35 70
9 xmacc 2 34 68
Hroro 138

XUMMUHA 8 knacc 6a30BbIii ypoBeHb (70 yacoB)
Paszpnen 1. OcHOBHBIC NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX MPeACTABICHHN)
[Ipenmer xumun. XUMHUs KaK 4acTh €CTECTBO3HAHMA. BelecTBa u uX cBoiicTBa. YncThle BelecTBa U cMeCH. MeTOo/Ibl TO3HAHUS B XUMUHU:
Ha0oeHue, JKcrepuMenT. [Ipuemsr 6e3omacHo paboTsl ¢ 000pyI0BaHNEM U BemecTBaMu. CTpOSHUE TJIaMEHH.
Yuctelie BemiectBa U cMecH. CrocoObl OYMCTKM BEUIECTB: OTCTaWBaHUE, (PUIBTPOBAHME, BBIMAPUBAHUE, KPUCTALTU3AIMS, TUCTHIUIALIUS.
Ouznyeckue U XUMUYECKUE SIBICHUA. XUMHUYecKre peakuuu. [Ipu3Haku XUMUYECKUX Peakiil U yCIOBUS BOZHUKHOBEHUS M TEUCHMS] XUMHUECKUX
peaKkuui.



ATOMBI, MOJEKYJIbl U HOHBI. BemecTBa MOJIEKYISIPHOIO M HEMOJEKYJSIpHOTO cTpoeHus. Kpucramimyeckue u amopdHble BellecTBa.
Kpucramnuueckue peleTku: MOHHAs1, aTOMHasl U MOJIeKyJisipHas. IIpocTsie u ciioxkHble BemecTBa. XUMUYECKUN IEMEHT. MeTauibl 1 HEMETaJLIbI.
AtomHas enuHMIAa Maccbl. OTHOCUTENbHAS aTOMHas Macca. SI3bIK XUMHUHU. 3HAKM XMMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTAaBA BELIECTBA.
Xumuueckue popmyibl. OTHOCUTENbHAS MOJICKYJIsIpHas Macca. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTAB BEIISCTBA. BBIUMCICHHS 10 XUMHUYECKUM
dbopmynaMm. MaccoBasi 4051 XUMUYECKOTO 3JIEMEHTA B CII0KHOM BELIECTBE.

BanentHocTh XMMHUYECKUX 3i1eMeHTOB. OrmpeneneHne BaJCHTHOCTH JIIEMEHTOB 1O (opMmyinaM OMHapHBIX coeauHeHuil. CocTaBieHHe
XUMHUYECKUX (HOpMYITT OMHAPHBIX COCTUHEHHI 110 BAJIEHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YUeHUE. 3aKOH COXpaHEHUs1 Macchl BeecTB. JKu3Hp u aesrensHocts M.B. JlomoHocoBa. Xumudeckue ypaBHEHUSI.
THUnbl XUMHUYECKUX PEAKLIUA.

Kucnopoxn. Haxoxnenue B npupone. [lonmydenne xucimoponga B 1a60paTOpUH U MPOMBIIUIEHHOCTH. DHU3MUECKHEe U XMMUYECKHE CBOMCTBA
kuciopoa. ['openue. Oxcunbl. [Ipumenenue kucinopona. Kpyrosopor kucnopona B npupoze. O30H, aotponus kuciopoaa. Bo3ayx u ero cocras.
3ammTa aTMOC(EepHOTO BO3yXa OT 3arps3HEHUI.

Bogopon. Haxoxnaenue B mpupoze. Iloiaydenune Bomopoaa B nmaboparopuu ¥ TPOMBINUICHHOCTH. Du3nyeckne M XMMHUYECKHUE CBOMCTBA
Boziopoaa. Bogopon — BocctaHoBUTENL. Mephl Oe30macHOCTH Ipu paboTe ¢ BojopoaoM. [Ipumenenue Bogopoa.

Bona. Metoasl onpeneneHusi coctaBa BOJbl — aHaMM3 U cuHTe3. Dusznueckue cBoiicTBa BOABL. Boja B mpupojae U CIOCOOBI €€ OYHUCTKH.
Abspanus Boapl. XUMHUYECKHE CBOWCTBa Bonbl. Ilpumenenue Boabl. Boma — pactBopurens. PacTBopuMoOcTh BemiecTB B Boje. MaccoBast A0Jist
PacTBOPEHHOT'O BEILIECTBA.

KonnuectBennbie oTHomenuss B xumuu. KonmudectBo BemectBa. Mosb. MomsipHass macca. 3akoH ABoraapo. MomsipHbiii 00beM Ta3oB.
OTHOcUTENbHAS MIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHHUS Ta30B MPU XUMUYECKUX PEaKIUIX.

Baxkneiimue kiaacchl HeOpraHmdeckux coenuHeHuil. Okcuapl: coctaB, kiaaccudukanus. OCHOBHbIE U KHUCIOTHBIE OKcubl. HomeHknaTypa
okcuoB. duznueckre U XUMHUYECKUE CBOMCTBA, IOJyYEHUE U IPUMEHEHNE OKCUIOB.

IMuapoxcunpl. Knaccuduxarus runpoxcunoB. OcuoBanusi. Cocras. lllenoun n HepacTBopuMble ocHoBaHus. Homenkinarypa. @usnueckue u
XUMHYECKHE CBOICTBa OcHOBaHMiA. Peakius Helitpanu3anuu. [lonydenne u npuMeHeHHe OCHOBaHUN. AM(OTEpHBIE OKCHUIBI i THAPOKCUIBI.

Kucnoter. Cocras. Knaccudukarms. Homenknarypa. @usnyeckne u XUMUYECKHE CBOWCTBA KUCIOT. BBITECHUTENBHBIN PsIJT METAIUIOB.

Comu. CocraB. Knaccuduxanms. Homenknarypa. @uznyeckue cBocTBa conieil. PacTBOpUMOCTH cosieil B Bojie. XMMHUECKHE CBOMCTBA COJIEH.
Crnioco6sI mostyuenus coneit. [lpumenenue conei.

I'eneTndeckas CBS3b MEKy OCHOBHBIMH KJIACCaMU HEOPTaHWYECKUX COETUHEHUI.

JemoncTpanun. O3HaKOMIIEHHE C 00pa3ilaMu MPOCTHIX M CIOKHBIX BemiecTB. CrocoObl OYMCTKH BEIECTB: KPUCTAILTU3AIUS, TUCTUILIAINS,
xpomatorpadus. OnbIThI, MOATBEPKAAIONINE 3aKOH COXPAHEHUS MacChl BEIIECTB.
[Tonydyenue u coOupanue KUCI0opoJa METOJJOM BBITECHEHUS BO3AyXa U BoAbl. Onpeaenenue cocraBa Bo3nyxa. Kowiexyus negpmu, kamenHozo
YVelsi u npoOyKmos ux nepepadomiu.
[Toryuenue Bomopoaa B anmnapare Kuma, mpoBepka BoI0po/ia Ha YUCTOTY, TOPEHUE BOIOPOAA, COOMPAHKE BOAOPOa METOOM BHITECHEHUS
BO31yXa W BOJbl. AHanu3 Boabl. CHHTE3 BOJIbI.



3HAKOMCTBO C 00pa3liaMu OKCUIOB, KUCIIOT, OCHOBaHUH U cosiell. Helrpanuzanus ménoyu KUCIOTONW B IPUCYTCTBUU UHIMKATOPA.
JlaGopaTopHsble onbIThI. PaccMOTpeHUe BEMIECTB ¢ Pa3IMYHBIMU (DU3UUECKUMHU CBOMCTBaMHU. Pa3jiesieHre cMecu C MOMOIIBI0 MarHUTa.
[Tpumeps! PpU3nUECKNX U XUMUYECKUX SIBICHUH. Peakium, WumocTpupyrome OCHOBHbBIE MPU3HAKH XapaKTEPHBIX peakiuu. Pa3noxxeHne 0CHOBHOTO
kapOonata menu (I1). Peakius 3aMerieHust MeIu sKeIe30M.
O3znakomyieHHE ¢ 00pa3liaMu OKCHJIOB.
Bzaumoseticteue Bogopoaa ¢ okcuaom meau (11).
OnbIThL, MOATBEPKIAOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBaHUH.
IIpakTuyeckune padoTsl
o [IpaBuia TexHuku 6e30MacHOCTH pu paboTe B XuMudeckoM kabuHete. O3HaKOMIIEHUE ¢ Ta0OPATOPHBIM 000PYIOBAaHHEM.
e OuucTKa 3arpsA3HEHHON TOBAPEHHON COJIH.
e [lonyueHue 1 CBOMCTBA KUCIOPOIa
e [losmyueHnue Bogopoaa U U3y4e€HHUE €r0 CBOKCTB.
e [[puroToBiieHHE PACTBOPOB COJIEH C ONpeAeIEHHON MacCOBOM /10J1€ paCTBOPEHHOIO BEILIECTBA.
¢ Penienne skcnepuMeHTAIBHBIX 337124 110 TeMe «OCHOBHBIC KJIACChl HEOPTAaHUYECKUX COCTMHEHHI.
PacuerHble 3agaun:
Brruucienne oTHOCUTENHHOM MOJIEKYIISIPHONW MacChl BElIecTBa Mo ¢popMyrie. Brruncnenne MaccoBO# A0IU 2JIEMEHTAa B XUMUUECKOM
COEIMHEHUH. Y CTAaHOBIIEHUE MPOCTEHIei (OopMyITbI BELIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.
Haxoxnenne MmaccoBoi 0JIM paCTBOPEHHOIO BEILIECTBA B pacTBOpE. BpIuKciieHne Macchl paCTBOPEHHOIO BEIIECTBA U BOJBI JUIS
MIPUTOTOBJIEHUS PACTBOPA OMPEIEIEHHON KOHIIEHTPALINH.
OOBEMHBIE OTHOIICHHS Ta30B MPU XUMHUYECKUX PEAKITUSX.
Brrancnenus mo XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJTHOTO M3 MPOAYKTOB PEaKIIMH M0 Macce UCXOAHOTO
BelIeCTBa, 00bEMY UJIM KOJIMYECTBY BEIIECTBA, CONEPIKALLETO ONPENEIEHHYIO OO TPUMECEH.
Paznean 2. [lepnoanyeckuii 3aK0H 1 NepuoANvIecKas cucremMa xumudecknx ieMmeHToB /.. Mengeneea. CtpoeHue aToma.
[TepBbie MOMBITKY KIacCU(PHUKAIINNA XUMUYECKHUX I€MEHTOB. [IoHITHE O TPyIITax CXOMHBIX 3JIEMEHTOB. EcTecTBeHHBIE ceMelcTBa MIETOTHBIX
METaJuIoB U TasioreHoB. biaropoansie raszel. [lepumoanueckuit 3akon [[.M.MenneneeBa. [lepuoanueckas cuctemMa Kak €CTECTBEHHO — HayyHOE
KJIaccupuKanusi XUMUYECKUX dSJeMEHTOB. TabnmuuHas (opma mpenacTaBieHUs KiIacCH(PHUKAIMA XUMHYECKUX deMeHToB. CTpyKTypa TaOIUIIBI
«[lepunonuyeckas cucrema xumuueckux snemeHToB JI.M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmnel, nepuoabl. Ou3nyueckuil CMbICIT
MOPSIIKOBOTO AJIEMEHTA, HOMEpa Mepuoja, HoMepa Irpymnisl (sl 3JIEMEHTOB A-TPYIIII).
CrpoeHue aToMa: SJIpo U AJIEKTpoHHast 00o0uka. CocTaB aTOMHBIX siJiep: MPOTOHBI U HEUTPOHBI. M30ToMbI. 3apsa aTOMHOTO si/ipa, MacCOBOE
YHCII0, OTHOCUTENbHAsA aToMHas Macca. CoBpeMeHHas (hOpMyIUPOBKA MOHATUS «XUMUYECKHUI dJIEMEHT.
DnexTpoHHas 000J104YKa aTOMa: MOHATHE 00 SHEPTrEeTHUECKOM YPOBHE (2JIEKTPOHHOM CJIOE), €r0 EMKOCTHU. 3allOJHEHHE 3JIEKTPOHHBIX CIOEB Y
aTOMOB 3JIEMEHTOB IEPBOTO — TpeThero nepuoaoB. CoBpeMeHHast (OpPMYTUPOBKA MEPHOTUIECKOTO 3aKOHA.



3HaueHue nepuogudeckoro 3akona. Hayuneie noctmxenus .M. Menneneesa: ucnpaBieHUe OTHOCUTENBHBIX aTOMHBIX Macc, NpeAcKa3aHue
CYLIECTBOBAHMSI HEOTKPBITHIX AJIEMEHTOB, IEPECTAHOBKM XMMHUYECKHX 3JEMEHTOB B Iepuoauueckoil cucreme. JKusHp u aedarenbHocts J[.M.
Menpeneesna.

JdeMoHcTpanum:

dusnueckue CBOMCTBA IENOYHBIX METAIOB. B3anuMoeiictBue OKCUI0OB HaTpusi, Maruus, ocdopa, ceprl ¢ BOAOH, UCCIIEJOBAaHUE CBOMCTB
IIOJIyYEHHBIX MPOAYKTOB. B3auMozeiicTBue HaTpus U Kanus ¢ Bogod. Pu3nyeckue CBOMCTBA rajoreHoB. B3auMonencTBHe alIOMUHHUS C XJIOpPOM,
OpoMOM | HOIOM.

Pa3nen 3. Ctpoenue BemecTna.

ONEeKTPOOTPULATEIBHOCTh XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE BUABl XUMHYECKOM CBS3U: KOBAJICHTHAs HENOJIIpHAs, KOBAJICHTHAs
NoJIIpHAasi, MOHHAs. BaJeHTHOCTh 3JIEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. CteneHb okucieHus. llpaBuna ompezneneHus cTeneHed OKHUCICHUS
JJIEMEHTOB.

JdemoHcTpaumnu:

ConocraBneHue GU3NKO-XUMHUECKUX CBOMCTB COEIMHEHHH C KOBAJICHTHBIMU M MOHHBIMU CBA3SIMH.

XUMMA 9 knacc 6a30BbIii ypoBeHb (68 yacos)

Pazgen 1. MHOroo6pa3ne XuMH4€CKHX peaKIMil.

Knaccudukanmsi XuMrUuecKuX peakiuil: peakiiuu COSIUHEHHUs, Pa3IoKEeHUs, 3aMelieHuss, ooMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.
Oxkucnurenb, BOCCTAHOBUTEND, MPOIECCHl OKUCIEHUS U BOCCTaHOBJIEHUs. COCTaBl€HHE YPaBHEHUM OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN C
MTOMOIIIBIO0 METO/1a AJIEKTPOHHOTO OajaHca.

TemnoBsie >PQPEeKTH XUMHUECKUX peaKIuid. DK30TEpMHUUYECKHE, SHIAOTEPMHUECKHE peakiuu. TepMoXuMUYeckue ypaBHEHHA. Pacuérel Mo
TEPMOXHUMHUYECKUM YPABHEHUSIM.

CKOpoCTh XMMUYECKUX peakiuil. @akTopbl, BAUSIONIME HA CKOPOCTh XUMUYECKUX peakuuid. [lepBoHavyalibHbIE TPEICTABICHUS O KaTalu3e.

Oo6parumbie peakiuu. [ToHATHE 0 XUMHYECKOM PAaBHOBECHH.

XVMUYECKUE PEAKIMH B BOJHBIX PacTBOpaxX. DJEKTPOIUTHI U HEINEKTponuThl. Monbl. KaTroHsl u aHUOHBL. [ udpamuas meopusi pacmeopos.
DNEeKTPONMTHYECKasT JTUCCOIMAINSA KUCIOT, OCHOBaHUW W coiyieid. CrmaOble W CUiIbHBIE SJeKTpoUThl. CTENeHb MUCCOIMAIMU. Peakinuu HOHHOTO
oOMeHa. YCIIOBUSI T€UCHUS peaKlUii HOHHOTO OOMEHa /10 KOHI[a. XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCIUHEHUN B CBETE
MPEACTABICHUI 00 IEKTPOTUTUICCKOMN TUCCOIUAINHA U OKUCITUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX.

Jemoncrpaumu. IIpumepsl 5K30 - M JHAOTEPMUYECKHX peakUUi. B3auMoOAEHCTBUE LMHKA C COJISIHOM M YKCYCHOM KHCIIOTaMH.
B3anMozeiicTBre TpaHyIMpOBaHHOTO IMHKA U IIMHKOBOW TBUIN C COJSTHOW KucioTo. B3anmoneiicteue okcuaa menu(ll) ¢ ceproit kuciaotoi pasHoi
KOHLICHTPAllUU IIPU PA3HBIX Temmeparypax. l'opeHue yris B KOHLICHTPUPOBAaHHOM a30THOM Kuciore. ['opeHue cepbl B PacIUIABICHHOW CEJIUTpE.
HcnbiTanue pacTBOPOB BELIECTB HA ANEKTPUUECKYIO TPOBOAUMOCTD. JIBUKEHUE HOHOB B 3JIEKTPUYECKOM ITOJIE.

JlaGopaTopHble onbIThl. Peakiiuu oOMeHa MEXTy pacTBOpaMH AJICKTPOJIUTOB.

IIpakTH4eckue padoThI



e Ne 1. M3yueHue BIUAHUS YCIOBUM MPOBEICHUS XMMUUYECKOM peakiiMi Ha €€ CKOPOCTb.
o Ne 2. PemieHue s3kcnieprMeHTaNIbHbBIX 3a/1a4 110 TeMe «CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH KaK 3JIEKTPOIUTOBY.
Pac4yernble 3a1aun: BerunciieHUs 10 TEPMOXUMHUYECKUM YPaBHEHUSIM PEaKIU.

Pa3nen 2. MHoroo6pasue BelecTB

Hemeramnsl. I'astorensl. IlonoxkeHne B NMepUOAMYECKOM CHCTEME JJIEMEHTOB M CTpoeHMe MX aTomoB. Haxoxnenue B npupoxae. dusmdeckue u
XUMHUYECKHE CBOWCTBAa TrajoreHoB. CpaBHUTENIbHAs XapakTepucThKa rajnoreHoB. [losydyeHne u npumeHeHue rajoreHoB. Xiop. dusuueckue u
XUMHUYECKHE cBoMcTBa Xjopa. [Ipumenenne xnopa. Xnoposogopon. @usnyeckue cpoictsa. [lonydyenne. ComnsHas kuciora u €€ conu. KauecrBeHHas
peaxius Ha XJIOpua - MOHbI. Pacrio3HaBaHue Xja0pua0B, OpOMHUI0B U HOJU/I0B.

Kucnopon u cepa. [lonoxkenue B nepuoandecKoi CUCTEME IJIEMEHTOB, CTPOEHHUE UX aToMOB. Cepa. Aymorponus cepbl. DU3ndecKue 1 XUMUYECKHE
cBoiictBa. Haxoxnenue B npupone. [Ipumenenue cepsi. CepoBogopoa. CepoBogopoaHast kucioTa u €€ conu. KauecTBeHHast peakius Ha cyabdun -
uoHbl. Okcun cepsl (V). @usnueckue u xumuueckue cpoiictBa. [Ipumenenue. CepHucras kuciiora u e€ conu. KadecTBeHHas peakuus Ha CynbQUT -
nonsl. Okxcun cepsl (VI). Cepnast kucinora. XuMu4ecKkre CBOMCTBA pa30aBiIeHHON M KOHLEHTPUPOBAHHOM cepHOM KuciaoThl. KauecTBeHHas peakuus
Ha cyJb(haT -HOHbI. XUMHUECKUE PEaKINH, JIeXKAI1e B OCHOBE MOJIy4EHHs CEPHOM KHCIOThI B IPOMBIIIJIEHHOCTU. [IpuMeHenne cepHoil KMCIOTHI.

Azor u docdop. Ilonoxkenrne B MEPUOTUICCKON CHUCTEME DJICMEHTOB, CTPOCHHE HX aTOMOB. A30T, (M3HYECKHE M XMMHUYCCKHE CBOMCTBA,
nosydeHue u npumeHenue. Kpyrosopor azora B mpupojie. AMmuak. Gusndeckue u XMuMAYECKHE CBOMCTBA aMMHUaKa, MoJiydeHune u npuMeHeHue. Conn
aMMOHHUS. A30THas KucjaoTa U e€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomyueHue a30THOM KUCIOTHI B TabopaTopun. XUMHYECKHE
peaKkiuy, JIeXkKalliue B OCHOBE IMOJYyYEHHUs a30THOW KHUCJIOTHI B MPOMBINUIEHHOCTH. [IpuMmeHenue a3oTHOM KuciaoThl. Conu a30THOW KHUCIOTHI M MX
npuMeHeHHne. A30THbIE y10OpeHHS.

®dochop. Amnorponusi docdopa. Pusznueckue U xumuueckue cBoiictBa dochopa. Oxcun docdopa(V). dDochopHas Kuciaora U €€ COJH.
docdopHble y100peHus.

VYrinepon u kpemuuil. IlonoxeHue B NEPUOAMYECKON CHCTEME JJIEMEHTOB, CTPOEHHE HX aTOMOB. YTIEpod. AJUIOTpOnus Yriepoja.
duznyeckne 1 XMMUYECKUE CBOICTBA yrieponaa. AncopOuus. YrapHbli ra3, CBOMCTBa U (U3MOJIOTMUECKOE AEUCTBUE HA OPTaHU3M. YTJIEKUCIbIH Ta3.
VYronpHas kucnoTa u e€ conu. KauectBeHHas peakius Ha kapOoHaT — noH. KpyroBopot yriepoaa B mpupojae. OpraHudeckie COeIMHEHUs yIiiepoia.

Kpemuuii. Oxcun kpemuus(1V). Kpemuuenas kucnora u e€ conu. Cmekno. Llemenm.

Mertamnel. [lonoxkeHne B MEPUOIUYECKON CUCTEME XMMHYECKHX 3JIEMEHTOB, CTPOCHHE WX aTOMOB. Mertainyeckas CBsi3b. PU3MYECKHE
CBOMCTBA METAIOB. Psi akTHBHOCTH METANIOB (DIEKTPOXUMUYECKUN pSJl HANPSDKEHUH MeTaioB). XUMHUYECKHe cBoWcTBa MeTaiioB. OOmiue
crocoObl noxy4yeHus: MetamuioB. CruiaBbl METAIIOB.

[l{enounsle meTaibl. [lonoXkeHue IIENTOYHBIX METAJJIOB B IMEPUOJMYECKOW CHUCTEME, CTpOeHHME HMX aTomMoB. HaxokaeHue B mpupoje.
dusnyueckre ¥ XMMUIECKHE CBOMCTBA MIEIOYHBIX METAIOB. [IprMeHeHne MIeTIOYHBIX METAIIOB U UX COCTMHEHUMN.

[[{enouno3zemenbHble MeTaIUIbI. [lo0XKEHNE MIET0YHO3EMENBHBIX METANIOB B NIEPUOIMUECKON CUCTEME, CTPOEHHE UX aToMoB. HaxoxneHue B
npupojie. Marauii u KanbIui, UX BakHeWImme coeqrnHeHus. JKECTKOCTh BOABI U CITOCOOKI €€ YCTpaHEHUSI.

Amomunuii. Ilonoxenue aloMUHMS B IEPUOAMUYECKON CUCTEME 3JEMEHTOB, CTpoeHue ero atoMa. Haxoxnaenue B npupoae. dusndeckue u
XUMHYECKHE CBOMCTBa amoMuHus. [Ipumenenue amomuaus. AM(QOTEPHOCTh OKCH/IA ¥ THAPOKCUIA aTIOMUHUS.

Kenezo. IlonoxeHnune xene3a B NEPUOAMYECKOM CHCTEME JJIEMEHTOB, CTpoeHHE ero aroma. Haxoxxknenue B mpuponae. Pusnyueckue u
XMMHCCKHE CBngﬁCTBa Kesesa. Bakueitine coefMHEHus jKese3a: OKCHIbI, TuApokcuasl u conu skene3a(ll) u sxenesa (111). KauecTBeHHbIE peakiiuu Ha
noHbl Fe u Fe™.



JemoncTpanuu. O6pasibl BaXHEHIINX COCTUHEHUIN HATpusl, Kajaus, IPUPOIHBIX COCIMHEHUN MarHus, KalblMs, aJIOMUHUS, DY Kele3a.
B3auMogeiicTBre MIENOYHBIX, MIEIOYHO - 3€MEJbHBIX METAUIOB W alOMHHHS ¢ BOjou. Coxuranue sxejiesa B KUCIOpoje U xjope. Dusznueckue
cBoiicTBa ranoreHoB. [loiydyeHue XJOpOBOJOpONa M PACTBOPEHHE €ro B Boje. AJUIOTpomHble Moaudukamuu cepbl. OOpas3ibl MPUPOTHBIX
cynbhuaoB u cynbdaron. [lomyueHne ammuaka u ero pactBopeHue B Bojie. O0pasiibl mpupoaHbIX HUTPATOB U (hocdaToB. Mojenn KpUCTATHISCKIX
pemérok anMasa u rpadura. OOpasipl IPUPOAHBIX COSTUHEHUN KapOOHATOB U CHIIMKATOB.

JlaGopaTopHble onbIThl. V3yueHue oOpa3noB MeTaioB. B3anMoeiicTBre MeTauioB ¢ pacTBOpaMu cojiei. O3HaKOMJIEHHE CO CBOMCTBAMU

Y TIpEeBpaIICeHUSIMHA KapOOHATOB U ruipokapOoHaToB. [lomydeHue ruipokcuia alfOMUHIS U B3aUMOJICHCTBHS €0 ¢ KUCIOTaMU U IIeJI0YaMH.
KauecTBeHHbBIE peakiiu Ha HOHBI Fe ** 1 Fe?*. BbITeCHeHNUE rajoreHaMu JIpYT Opyra U3 pacTBOPOB UX coequHeHH. O3HaKOMIIEHHE ¢ 00pa3amMu
cephl U e€ MPUPOIHBIX coequHeHn. KauecTBeHHBIE peakinu Ha Cyabhun -, Cyab(GuUT — U cyabdaT - HOHBI B pacTBope. BiaumoneiicTBue coneit
aMMOHUS €O menoyamu. KauecTBeHHas peakius Ha YIIICKHUCIbIA ra3. KauecTBeHHAs peakius Ha KapOOHAT — HOH.

IpakTnyeckne padoThI

e No3. Pemenune skcriepuMEHTABHBIX 3a/1a4 10 TeMe «MeTalyIbl M UX COCTUHECHUS.
 Ne4. [TosryueHue CONSTHON KUCIIOTHI U U3y4eHHE €€ CBOMCTB.

® Ne 5. PerieHue sKcriepuMeHTaIbHBIX 3a/1a4 110 TeMme «Kucmopos u cepay.

o No6. [TommyueHre aMMuaka v U3y4eHHE €ro CBOICTB.

e No7. [Tonmyuenne okcuna (V) u usydenue ero cBoiicts. PacnoznaBanue kapOOHATOB.
Pacuyernbie 3anqaun: Boruncienus 1o XMMHYECKUM YPaBHEHUSIM Macchl, 00bEMa UM KOJIMYECTBA OAHOIO U3 MPOTYKTOB PEAKIIMH 10 Macce
HCXO/IHOTO BEIIECTBA, 00bEMY WM KOJMYECTBY BEIIECTBA, COJIEPKAILETr0 OMPEAeIEHHYIO OO IpUMeceH.

Paznen 3. KpaTkuii 0030p BaKHeH X OPraHu4ecKUX BellecTB.

[Tpenmer oprannyeckoit xumuu. Heopranndeckue 1 opraHu4ecKre COeAMHEHUs. YTIepoa — OCHOBA XU3HU Ha 3emie. OcOOEHHOCTH CTPOEHUS
yriaepoja B OpraHMueCKUX COCAMHEHUSX.

VYraeBogopoasl. IlpenenbHble (HACHIIEHHBIE) YIIEBOJOPOJABL. MeTaH, 3TaH, MNpoONaH — MPOCTEHUIINE MPEICTABUTENN MPEAeIbHBIX
yrieBofopoaoB. CTpykTypHble (DOpPMyJIBl YIIIEBOJOPOIOB. l'omosorndeckuil psj NpefenbHBIX YIrIIEBOJOpOJAoB. ['omonorun. ®usudeckue u
XMMHUYECKHE CBOMCTBA MpPEAEIbHBIX YIIIEBOAOPOAOB. Peakuum ropenus u 3aMenieHus. HaxoxaeHune B NpUpoOJE NPUPOIHBIX YIIEBOAOPOIOB.
[IpuMeHeHue TnneHa.

HenpenenbHble (HEHACHIIEHHBIE) YIIEBOAOPOAbI. DTUICHOBBIA PSJl HEMPEACIbHBIX YIIeBOJOPOAOB. DTuieH. dusnyeckrue U XUMHUYECKUE
CBOMcTBa THIIEHA. Peakius npucoennHenns. KadecTBeHHble peakiny Ha 3TuieH. Peakuust nonuMepusanuu. [lonuatunen. [Ipumenenne stuieHa.

ALIETUIICHOBBIN psiJ] HETIpeIeIbHBIX YIIIeBOAOPO0B. AneTuieH. CBolicTBa alieTuiieHa. [I[pumeHeHme aleTuieHa.

[TpousBonHble yrieBonoponoB. KpaTkuii 0030p OpraHMYECKUX COEJUHEHUMH: OJHOATOMHBIE CIHUPTHI (METaHOJ, ATAHOJ), MHOIOATOMHBIE

CIUPTHI (ITHJICHTJIMKOJIb, TJIMIIEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbHHAs, YKCYCHas), CIOXKHBIE 3(UPBI, KHUPHI, YIIEBOIALI 9TIIOKO3a, caxaposa,
Kpaxmall, [eJUTI0I03a), aMHHOKHUCIIOTHI, Oenku. Ponbs 6eTKoB B opraHusme.



[TonsiTe O BBICOKOMOJIEKYIISIPHBIX BellecTBax. CTpyKTypa IOJUMEPOB: MOHOMED, HOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUH.

[TonusTHileH, NOJUIIPONIUIIEH, IIOJTMBUHUIXIIOPH.

JemoncTpanuu. Mojenn MoJeKya OpraHU4ecKuX COelMHEHUH. ['opeHne yriaeBoJopoJoB U 0OHapyXeHUe MpPOIyKTOB ropenus. Ilomydyenue
stuieHa. KayecTBeHHbIE peakiuu Ha STHUIICH.

PacTBopenue 3Tu0BOro cnupra B Boe. PacTBopeHue rauneprHa B BOzE.

ITonmy4yeHue u CBOMCTBA YKCYCHOM KUCIIOTHI.

HccnenoBanue cBONCTB )KUPOB: paCTBOPUMOCTD B BOJE U OPraHUYECKUX PACTBOPUTEIAX.

KauecTBeHHas peakuys Ha INIFOKO3Y U KpaxmaJl.

OO0pa31p! U37enuil 3 MOJUAITUIICHA, TOJIMIPOIUIICHA.

1. TEMATUYECKOE IIVIAHUPOBAHME (110 pa3esam)

Paspennl nporpamMmsl KonuyecrBo KoauuectBo KonuuectBo
n/n 4acoB KOHTPOJIbHBIX Pa00T | NpakTHYecKUX pador
OCHOBHBIE TIOHATHUSI XUMHUH (YPOBEHb aTOMHO — 51 3 6
1 MOJICKYJISIPHBIX NTPEICTABICHUH).
IIepuoauueckuii 3aK0H U NEPUOAUUECKAS CUCTEMA 7
2 xumudeckux anemenToB [I.1. MengeneeBa. CTpoeHue aroma.
CtpoeHue BenecTBa. XUMUYECKas CBSI3b. 7 1
3
PesepBHOE Bpems. 5
4
Hroro: 8 knace 70 4 6
MHoroo0pa3ne XUMHIECKHUX PEaKIINi. 15 1 2
1
MHoroo0pasue BeIecTB. 43 2 5
2
Kpatkwuii 0030p Ba)KHEHIINX OPraHNIEeCKUX BEIIECTB. 9
3
PesepBHOE Bpems. 1
A4
Hroro: 9 kiace 68 3 7




dopmynHMpoBKa Ha3BaHUH PA3/EIOB U TEM COOTBETCTBYET aBTOPCKOH mporpamme. Bee nmpaktudeckue paboThl, 1eMOHCTPALUH,
nabopaTOpHbIE OMBITHI B3AThI U3 IPOTrpaMMBbI Kypca XxuMun it 8-9 kimacco aBropa H.H. I'apa.

KPUTEPUH OIEHKHN OBPA3OBATEJIBHBIX PE3YJIBTATOB OBYYAIOIUXCH 11O XUMHUHN

Cucmema oueHusanus 6 npeomeme Xumus:
1. Onenka ycTHOro oTBeTA.
OrMmerka «5» :
- OTBET IIOJIHBIM Y IPaBUIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPH;
- MaTepuaj U3JI0KEH B OIIPEIEICHHOM JIOTHYECKOU MTOCIIEJ0BATEIbHOCTH, JINTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOSITEJIbHBIN.
OTMeTKa «4» |
- OTBET IIOJIHBIM Y IIPaBUIbHBIM HA CHOBAHUM U3YyYEHHBIX TEOPHL;
- MaTepHall U3JI0’)KEH B ONPEEICHHON JOrMYeCKON MOCIe0BaTeIbHOCTH, MPU 3TOM JIOMYIIEHB! IBe-TPU HECYIIECTBEHHBIE OIIMOKHU, NCTIPABICHHBIE
10 TPEOOBAHUIO YUUTEIIS.
OrMmerka «3» :
- OTBET IOJIHBIM, HO MPHU 3TOM JIONYIIE€HA CYIIECTBEHHAs OINOKA UM OTBET HETIOJIHbIMN, HECBA3HBIN.
OrMmerka «2»:
- Ipu oTBeTe OOHAPYXEHO HEMOHMMAHHE Y4YallMMCs OCHOBHOIO COJEp:KaHMsI y4eOHOro marepuana WM JIOMYUIEHbl CYIIECTBEHHBIE OIIMOKH,
KOTOpBIE yYallIUICs HE MOXKET UCIIPABUTH ITPU HABOAIIMX BOIPOCAX YUUTENSA, OTCYTCTBUE OTBETA.
2. OneHkKa 3KCIepUMEeHTAJBHbIX yMeHHii. OIleHKa CTaBUTCS Ha OCHOBAaHUU HAOIIOCHMS 3@ YUalllUMUCS ¥ MMCbMEHHOT'0 OTYeTa 3a padoTy.
OtMmerka «5»:
- pa0oTa BBINIOJIHEHA MOJIHOCTHIO U IPABUIILHO, ClIeJIaHbl IPaBUIIbHbIE HAOIIOACHUS U BBIBOIBI,
- HKCIEPUMEHT OCYIIECTBIICH I10 IJIaHY C YYETOM TEXHUKH 0e30MacCHOCTH U MPaBUII pabOTHI C BEIIECTBAMU U 000PYI0BAaHHEM;
- TIPOSIBJIICHBI OPraHU3alMOHHO - TPYJOBBIE YMEHHUS, MOJAECPKUBAIOTCS YUCTOTAa pabodyero Mecta M MOPSAOK (Ha CTOJE, SKOHOMHO HCIIONb3YIOTCS
PEaKTUBBI).
OrMmeTka «4» :
- paboTa BBINOJHEHAa NPAaBWIBHO, CJIENaHbl MpaBUJIbHbIE HAOIIOJEHHS W BBIBOJBL, HO MPU 3TOM 3KCIEPUMEHT IMPOBENEH HE MOJHOCTHIO WU
JIOMYIIeHbI HECYIIIECTBEHHbIE OLIMOKH B pabOTe ¢ BEIIECTBAMH U 000PYIOBAHUEM.
OtMmerka «3»:



- paboTa BBINOJIHEHA MPAaBWJIBHO HE MEHEe 4YeM HAMOJOBHHY WJIM JOMyIIeHa CYHIECTBEHHAasl OIIMOKAa B XOJ€ SKCIIEPUMEHTAa B OOBSCHEHUH, B
odopmiieHnn paboThl, B COOJIIOJICHUU MPABUJI TEXHUKH OE30MAaCHOCTH HA pabdoTe ¢ BEHIECTBAMHU M OOOPYIOBAaHHEM, KOTOpas HCIPABISIETCS IO
TpeOOBaHUIO YUUTEIS.
OtrMmeTka «2»:
- JomyuieHbl ABe (M 00jee) CYIIeCTBEHHBIC OIIMOKH B XOJE: 3KCIEPUMEHTA, B OOBSCHEHWH, B O(QOPMIICHHH PAOOThI, B COOJIOJCHUU IMPABUI
TEXHUKH OE30MaCHOCTH MPU pabOTeE C BEIIECTBAMH U 000PYJIOBAaHUEM, KOTOPBIC YUAIIUIACS HE MOXKET UCIPABUTH JaXe M0 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBINOJIHEHA, Yy YYallerocs OTCYTCTBYET SKCIIEPUMEHTAIIbHbBIC YMEHHUSL.
3. OueHka yMeHUil pelIaTh pacyeTHbIe 3aJa4H.
Otrmerka «5»:
- B JIOTUYECKOM PACCYKJCHHHU U PEIICHUH HET OIMOOK, 3a/1a4a pelieHa paluoHaIbHBIM CIIOCOO0M;
OtrMmeTka «4»:
- B JIOTHYECKOM PACCYXKJICHUH U PELICHHUs HET CYIIECTBEHHBIX OMMOOK, HO 3a/lauya pelieHa HepalMoHAIbHBIM CIIOCOOOM, WM JOMYyIICHO He Oojee
JIBYX HECYIIECTBEHHBIX OIIHMOOK.
OtrmeTka «3»:
- B IOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMOOK, HO TOMYIIEHA CYIIECTBEHHAs OIIMOKa B MAaTEMaTUYECKUX pacyeTax.
OTMmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTMYECKOM PACCYXJACHUU U PEIICHUU.
- OTCYTCTBHE OTBETa Ha 3a/laHuE.
4. OueHkKa NMMCbMEHHBIX KOHTPOJBHBIX PadoT.
OT1merka «5»:
OTBET IOJIHBII U MPaBWIbHBIN, BO3MO>KHA HECYI[ECTBEHHAs OLTHOKA.
OtrMmeTka «4»:
OTBET HETIOJHBIN WK JIOMYIEHO He 0oJiee IBYX HECYIECTBEHHBIX OLIMOOK.
OT1merka «3»:
paboTa BBITIOJIHEHA HE MEHEee YeM HAIOJIOBUHY, AOMYIIEHA OJJHA CYIIIECTBEHHAsI OIIMOKA U TIPHU STOM JBE-TPU HECYIIIECTBCHHBIE.
OTmeTka «2»:
paboTa BhIIOJIHEHA MEHBIIIE YeM HAITOJIOBHHY HJIH COJIEPIKUT HECKOIBKO CYIIECTBEHHBIX OIMIMOOK.
- paboTa He BBIMIOJIHEHA.
[Ipu orieHKe BBHITIOJIHEHHSI MUCHbMEHHON KOHTPOJIBHON pab0Thl HEOOXOIUMO YIUTHIBATH TPEOOBAHUS €IUHOTO OpdorpaduuecKoro pexxuma.
5. OueHka TecTOBBIX padoT.
TecThl, cocTosmMMKE W3 IMATH BOMPOCOB MOXKHO HMCIOJIB30BaTh TOCHE W3Y4YeHHs Kakaoro martepuana (ypoka). Tect m3 10—15 Bompocos
UCTOJIB3YyeTCs Ui epruoandeckoro Koutposs. Tect u3 20—30 BonmpocoB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.
[Ipu oreHMBaHUM UCTIONB3YETCS CIIEAYIOIas IIKaja: I TecTa U3 MATH BOIIPOCOB



* HET OIIUOOK — OIIEHKA «5»;
* O/IHA OIIMOKA - OLIEHKA «4»;
* IB€ OLIUOKU — OLIEHKA «3»;
* TPU OIIMOKH — OLIEHKA 2.
Jns Tecta u3 30 Bonpocos:
* 25—30 npaBUIIbHBIX OTBETOB — OIIEHKA «5»;
* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4;
* 13— 18 npaBUIIbHBIX OTBETOB — OIIEHKA «3%»;
* MEHbIIIE 12 TpaBUIIbHBIX OTBETOB — OIIEHKA «2).
6. Ouenka npoekra.
[IpoekT oleHHBaeTCs MO CIEIYIOIIUM KPUTEPHSIM:
* coOoIeHNe TpeOOBaHUH K €ro 0pOpPMIICHHIO;
* HEOOXOIMMOCTh U JOCTATOYHOCTD JUIS PACKPBITUSI TEMbI IPUBEIEHHOM B TEKCTE MPOEKTa MHGOpPMAIUY;
* YMEHHE 00YJaroIIerocss CBOOOTHO M3JIaraTh OCHOBHEIC HJICH, OTPAKEHHBIC B TIPOCKTE;

* cCI0COOHOCTh 06yqafomeroc;1 NOHATH CYTh 3a1aBACMbIX HJIICHAMU aTTECTAllMOHHON KOMHCCHUU BOIIPOCOB U C(l)OpMYJ'II/IpOBaTB TOYHBIC OTBCTHI HA HUX.

BbinojiHeHHe NPAKTHYECKON YACTH 10 XUMHUM B 8 — 9 kJs1accax.

IIpniaoxenne Ne 3

Ne JIaGopaTopHble, IPaKTUYECKHE, KOHTPOJIbHBIE PAOOTHI.

JlaTa

Ilo nnany | ®akTudecku

1 | JI/O Ne 1: PaccMOTpeHHE BEIIECTB € PA3TMYHBIMU (PU3HMUECKUMH CBOWCTBAMH.

2 | Mpakruyeckas padora Ne 1. [Ipuémpl Ge3onacHoii padoTh ¢ 06opyaoBaHueM U BeulecTBaMu. CTpoeHHe MIaMeHH.

3. | JI/O Ne 2: Pazjenenrie CMECH C TIOMOIILIO MAarHHUTA.

4 | Hpakruueckasi pagora Ne 2. Ouucrka 3arpsi3HeHHO# OBapEeHHOI COJIH.

5 | JJ/O Ne 3: Tlpumeps! ¢us. SIBnenuii (pacTupanue caxapa B CTyIKe, HarpeBaHUE CTEKISTHHOM TPpyOKH).
JI/O Ne 4: TIpumepsl XuM. sIBIEHUH (TOpeHHe CBEYH, IPOKAJINBAaHUE METHOM ITPOBOJIOKH, B3aUMO/ieiicTBHIE MEN0UH ¢ /¢, CepHON KHCIOTHI

C XJIOpHJOM Oapusi U T.1L.).

6 | JJ/JO Ne 5. O3nakomieHue ¢ 00pa3LaMy MPOCTHIX U CJIOXKHBIX BEIIECTB.




JI/O Ne 6: Paznoxenue ocHoBHOTO Kapbonata meau (11)) (manaxura).
JI/O Ne 7: Peaxius 3aMEIICHUS] MEJTH KEJIC30M

8 | Konmponvuas paboma Ne 1 no meme: «Ilepeonauansuvie xumuueckue ROHAMUA).
9 | J/O Ne 8: O3HakomiieHHE C 00pa3laMH OKCHIIOB.
10 | Ipakruyeckas padora Ne 3. [TosryyeHue u cBoiicTBa KHCJI0POAA.
11 | J/O Ne 9: B3aumogetictBue Bogopoa ¢ okcunaom meau (11).
12 | Ipakruyeckas padora Ne 4. «IlosrydeHune BOOPOAA U HCCIeJOBAHHE €TI0 CBOICTBY
13 | ITpakruyeckas padora Ne 5. [IpuroroBiieHne pacTBOPOB CoJIeii ¢ onpe/eIeHHO MACCOBOI 10/1€ii pACTBOPEHHOI0 BELECTBA.
14 | Konmponsuas paooma Ne 2 no memam «Kucnopooy, «Booopoo», «Booa. Pacmeopury.
15 | JI/O Ne 10: BzaumozeicTBrEe OCHOBHBIX OKCHJIOB C KUCJIOTaMH.
16. | JI/O Ne 11: CgoiicTBa pacTBOPUMBIX U HEPACTBOPHUMBIX OCHOBAHHIA.
JI/O Ne 12: B3saumogeicTBue LIeIouei ¢ KUCIOTaMH.
JI/O Ne 13: B3aumopeicTBUE HEpAaCTBOPHMBIX OCHOBAHHMH C KUCIOTaMHU.
JI/O Ne 14: Pasnoxxenne ruapokcuya meau (I1) mpu HarpeBaHuy.
17. | JI/JO Ne 15: B3aumomelcTBUE TUAPOKCHA IIMHKA C PACTBOPAMH KUCIIOT U HIEIOYeH.
18 | J/O Ne 16: /leiicTBHe KHCJIOT HA MHIUKATOPHI.
J/O Ne 17: OtHOIICHHE KUCITOT K METaJJIaM.
19 | MIpakTuueckas paGora Ne 6. Penrenue 3KcnepuMeHTAIbHBIX 32124 110 TeMe «OCHOBHbIE KJIaCChl HEOPraHMYECKUX COeTUHEHUID».
20 | Koumponvnas pavboma Ne 3 no meme: « OCHOGHbBIE KACCHl HEOPZAHUYECKUX COCOUHEHUIL.
21 | Koumponvnas paooma Ne 4 no memam: «I13 u IICX3 JI. H. Menoeneesa. Cmpoenue amoman «Cmpoenue éeujecme. Xum. cesa3o»
22 | Ipakruyeckas pagora Ne 1. M3yueHue BIUsSHES YCJIOBHI NPOBEIeHUsI XHMUYECKOI peaKIUH HA €€ CKOPOCTh.
23 | JJI/JO Ne 1: Peakimm oOMeHa MeXIly paCTBOPaMH 3JIEKTPOJIUTOB.
24 | Ipakruyeckas pagora Ne 2. Penienne 3kcnepuMeHTAIbHBIX 32124 10 TeMe «CBoiicTBa KMCJI0T, OCHOBAHMIl U CoJIeil Kak
3J1eKTPOJIUTOB.
25 | Konmponwsnan paboma Ne 1 no meme: «Knaccuurayus xumuyueckux peakyuit» u « JneKkmpoaumuyeckas Ouccoyuauyusy.




26 | JI/O Ne 2. M3yuyenne oOpa3LioB METAILIOB.
27 | JJO Ne 3. B3aumojeiicTBHE METAIJIOB C PACTBOPAMH COJICH.
28 | J/O Ne 4. O3HakOMJICHHE CO CBOMCTBAMU U MPEBpAICHUSIME KapOOHATOB U THAPOKAPOOHATOR.
29 | /O Ne 5. IMonmy4yeHne THAPOKCHAA ATIOMAHUS B B3aUMOJICHCTBHE €TO ¢ KUCIOTaMH U IIEJI0YaMHU.
30 | JI/O Ne 6. KauecTBeHHBIC peaKIMy Ha HOHBI Fe’* u Fe**.
31 | Mpakruyeckas padora Ne 3. Peulenne 3KcnepuMeHTATbHBIX 3a/1a4 110 TeMe «MeTaJlIbl U UX COeTUHEHHUSI».
32 | Koumponwvnas padoma Ne2 no meme «Memanoiy.
33 | J/O Ne 7: BeITecHeHHE TaJOTeHaMH YT APYyTra U3 PACTBOPOB COCTUHECHUH.
34 | Hpakruyeckas pagora Ne 4. [losiyueHue CONAHON KHCIOTHI M H3Y4YeHHE €€ CBOMCTB.
36 | JI/O Ne 8: OznakomuieHHe ¢ 00pa3aMu cepbl U e€ MPUPOIHBIX COSTUHEHHIH.
37 | /O Ne 9 -11: KauecTBeHHbIC peakiiu Ha CyIbGuI-, CyIb(UT- U CyIb(haT-HOHBI B PaCTBOPE.
38 | MpakTuyeckas pagora Ne 5. Penrenue 3xcnepuMeHTAIbHBIX 3a1a4 10 TeMe «Kuciopoa u cepay.
39 | JI/O Ne 12: B3aumopeiicTBue coseil aMMOHHMS CO LIET0YaMH.
40 | Mpakruyeckasi padora Ne 6. [TonyueHue aMMHAKa U M3yYeHUE €r0 CBOWCTB.
41 | JI/JO Ne 13: KauecTBeHHast peakiyis Ha yIJICKUCIIBII ras3.
JI/O Ne 14: KavecTBeHHasl peakiysi HA KapOOHAT-HOH.
42 | Ilpakrudeckasi padora Ne 7. [Toryyenue okcuaa yriepoaa (11) m uzyuenue ero cBoiicrs. PacnmozHaBanue KapooHATOB.
43 | Konmponvuas paboma Ne 3 no meme «Hememannwiy.
OO0BbeKTBI U CpeACTBa MATEPHAJIBHO — TEXHUYECKOr0 o0ecneveHnst
| Ne ‘ HaumeHoBaHMe 00bEKTOB U CPEeICTB MATEPUATILHO — TEXHUYECKOI0 o0ecredyeHust




l. IleuaTHbIe MOCOOUA
KOMIUIEKT IOPTPETOB YYEHBIX-XUMHUKOB

Cepus cnpaBounbix Tabnui o xumuu («Ilepuogudeckas cuctema xumudeckux 3yeMeHToB J[.M. MenneneeBa», «PacTBopuMOCTh coield,
KHUCJIOT U OCHOBAHHM B BOJIE», «DJIIEKTPOXUMUUYECKUN Pl HATPSHKEHUM MeTaAIOBY, «OKpacka HHAMKATOPOB B PA3JIMYHBIX CPEIAX)»).

Cepust HHCTPYKTHBHBIX Ta0JIUIL [0 XUMUHU

Cepust Ta0IHII 10 HEOPTAHUYECKOU XUMHH

1. UndopManMOHHO-KOMMYHMKATHBHbIE CPeACTBA
MynsTuMeanitHbIE TPOTpaMMbl (00yYaromiye, TPeHUHIOBbIEe, KOHTPOIUPYIOIIUE) [0 BCEM pa3fiesiaM Kypca XUMUHU

DNEeKTPOHHBIE OMOINOTEKH MO KYpCy XUMUN

I11. Texunueckue cpeacrsa 00y4eHHus

Komnerotep

MynpTUMEIUNHBIN TPOEKTOP

OKpaH NpOEKUNOHHBIN

IV.  VYueOHo-mpakTHueckoe H Yy4deOHo-JaGopaTopHoe oGopyaoBanue. Ilpubopbl, HaGopsl mocyabl M JA00OPATOPHBIX
NPUHAIEKHOCTeH 11 XMMHY€eCKOro IKCIepuMeHTa 0011ero Ha3HaYeHus

Becnl

HarpeBarenbHble TprOOpHI:

- IIEKTPOTUTHTKH JIAOOPATOPHBIE C OTKPBITOHN CIIUPAIIHIO
- CIIUPTOBKHU

- JJIeKTpoHarpeBaTenu A npooupok HII-1

- Harpesarenb i Koso yueOousiit HKY

Jlocka AJist CYIIKHU TTOCY/TbI




4 KomruiekT anexkrpocHabxeHus kabuHeTa XuMUuu
1 JeMoOHCTpAaLIMOHHBIE
HaGop nocyiel u mpuHaIIeKHOCTEH U AEMOHCTPALIMOHHBIX OIBITOB 10 XUMHH
2 HaGop neraneii 111 MOHTa)ka YCTaHOBOK, MILTIOCTPUPYIOIIUX XUMHYECKHE TPOU3BOICTBA
3 CTonuk nmoabeMHbIN
4 [ItatuB 1151 AEMOHCTPAIMOHHBIX MTpooupok I1X-21
5} [rarus metamuyeckuii LLIJIb
6 DkpaH (HOHOBBIN YepHO-OEbIii (ABYCTOPOHHHIA)
7 Ha6op ¢nakonos (250 — 300 M1 11 XpaHEHHS PAaCTBOPOB PEAKTHBOB)
1 Cneuuajau3npoBaHHbIe NPUOOPHI U ANNAPATHI
Anmnapat (mpu6op) ans nonydenus razos (Kumnna)
2 O3zoHarop
3 [TpuGop 1t IEeMOHCTpaMK CBETOBOTO 3 (eKTa peakiuii
4 [Tpubop 11 onpeseneHns cocTaBa BO3ayxa
5 Boponka nenurenbHas 1151 paboThl ¢ BpEIHBIMU BEIIeCTBAMU
6 Boponka nenurenbHast 001ero Ha3HauYeHUS
KommnuiekThl 1151 JIAGOPATOPHBIX ONBITOB U MPAKTHYECKUX 3aHATHI M0 XUMHHU
Becsl Mexanuueckue 1abopaTopHbie
1
2 HaGop 6anox 1yt XxpaneHust TBepAbIX peakTuBoB (30 — 50 mur)




Hab6op ckisiHOK ((pi1akoHOB) JUIsl XpaHEHHUS PACTBOPOB PEAKTHUBOB

Ha6op npobupoxk (ITX-14, [1X-16)

[TpuGop 1 MoTy4eHHs ra30B

KoMruiexTs! 1u11 MOHTa)ka XuMudeckoro odopynoanust Mb

].II/IJII/IHIIPI:I MCPHBIC CTCKIIAHHBIC

Kpucrannuzarop

V. Moaean
Habop kpucTtamimieckux penieTok: aamasa, rpadura, moBapeHHOH Con

HaGop Mozeneii — anminkanuii 1l WUTFOCTPALIUUA TUTIOB XUMUYECKUX PEAKITUN

Ha60p AT MOACTIMPOBAHUSA SJICKTPOHHOI'O CTPOCHHUA ATOMOB 3JICMCHTOB

Vill.HatypajbHble 00beKTbl, KOJJIEKIHH

PeaktuBsnl (mo nopme): Hatopwt Ne | OC «Kucromory, Ne 2 OC «Kucnomwvry , Ne 3 OC «l'uopoxcuowvry, Ne 3 OC «luopoxcudwr», Ne 4
OC «Oxkcuovr memannosy, Ne 5 OC «Memannory, Ne 6 OC «Il]enounvie u wenounosemenvhvie memaiiviy, Ne 7 OC «Oecneonachovle
sewecmean, Ne 9 OC «lanocenuovry, Ne 10 OC «Cyavghamot. Cyrvchumot. Cynvgpuowiy, Ne 11 OC «Kapbonamory, Ne 12 OC «Docghameoi.
Cunuxamory, Ne 14 OC «Coedunenus mapeanya», Ne 16 OC «Humpamuory, Ne 17 OC «Unouxamopuoly.

Cocmag yueono-memoouuecko2o KOmMniekma:

1. Pyms3utuc I'.E. Xumus: 8 ki1.: yue6. ans obmeodpaszosat. Yupexaenuii / I'.E. Pynsutuc, ®@.I'. ®enpaman. — M.: [Ipocsemenue.
2 Xumus: 8 KI1.: 3JEKTPOHHOE MPUIIOKEHHUE K YICOHUKY.

3. Iapa H.H. Xumus: 3amauauk ¢ «noMmorraukom»: 8-9 kmaccel / H.H. 'apa. — M.: [IpocBemienue.

4 I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas muans yaeouukos I'.E. Pynsutuca, ®@.I". ®enpamana. 8-9 knaccsr/ H.H.

I'apa. — M.: IIpocsemenue, 2017.




5. Panmenkuit A.M. Xumust: quaaktudeckuii Mmarepuai: 8-9 ki. / A.M. Papenxuii. — M.: IIpocsenienue.
6. I'apa H.H. Xumus. Ypoxu: 8 xi. / H.H. I'apa. — M.: IIpocsemenue.

Cnucok numepamypul 01 y4aumjuxca:

Y4yeOHukH:
1. Pymsuruc I'.E. Xumus: 8 ki.: yue6. ans obmeodpaszosat. Yupexnenuii / ['.E. Pymsuruc, @.I'. ®enpaman. — M.: [Ipocsemenue.
2. I'apa H.H. Xumus: 3agaunuk ¢ «rmoMorrHuKoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemenue.

Cnucok numepamyput 0151 nedazo208:

1. Pymsutuc I'.E. Xumus: 8 ki.: yue0. ans obmeodpaszosar. Yupexaenuii / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsernienue.

2. XuMus: 8 KII.: JIEKTPOHHOE IPUJIOKEHUE K YUEOHUKY.

3. I'apa H.H. Xumus: 3agaunuk ¢ «rmoMorrHuKoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemenue.

4. I'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas nuaus yaue6HukoB I'.E. Pyasutuca, @.I'. ®enbamana. 8-9 knaces/ H.H.
I'apa. — M.: IIpocsenienue.

S. Papenxuit A.M. Xumus: qunaktuueckuit matepuan: 8-9 ki / A.M. Pageuxuii. — M.: [IpocBenienue.

6. I'apa H.H. Xumus. Ypoxu: 8 xi. / H.H. I'apa. — M.: IIpocsemienue.

7. boposckux T.A. Tectsl o xumuu. [lepBonavyanbabie xumudeckue nousatus. Kucnoposa. Bogopon. Bona, pactBopsl. OcHOBHBIE
KJIacChl HeOpraHuuecux coequHenuit: 8 ki.: k yueOnuky I'.E. Pyasutuca, @.I'. denpamana «Xumus. 8 kinace». — M.:
H3narenscTBO «IK3aMen», 2017.

Ilepeuens yugpposvix ungpopmayuonnsvix pecypcoe Hnmepnema:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
6. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

7. http://mirhim.ucoz.ru/index/khimija 8 3/0-41

Cocmae meouamexu:

1 Ortxperras xumust. Bepeus 2.6. (I1onHbI MHTEpaKTUBHBIN KypC XUMUX JUTs1 YUAIMXCS ILIKOJL, JIMLEEB, TMMHA3UM, KOJIEKEH, CTYIEHTOB


http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

N

TexHn4ecKuX By30B). OO0 «@uzukon» 2015.

CD-ROM BuptryanpHas mkoia Kupumia u Medoaus. Ypoku xumuu. 8-9 kiaccel. -M.: OO0 «Kupwn u Medoaumii», 2017r.

CD-ROM VYuebHoe annekTponHoe nznanue Xumus (8-11 kmacc) Bupryanbnas nadoparopus. Mapl TV, Jlaboparopus cuctem
MyapTUMenus, 2014r.

CD-ROM Dnekrponnas 6monuoteka «IIpocsemenney». MynbTuMenuitHoe mocodre HoBoro oopasma. 8 kimacc. M.:
ITpocseuienue, 2015r



