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1.IlosicHuTeILHASA 3alIHCKA
PabGouas mporpamma kypca xumun 8§ — 9 KJaccax COCTAaBJI€HAa Ha OCHOBAaHUHU CIICIYIOIINX
HOPMAaTUBHO-IIPAaBOBBIX JIOKYMEHTOB:
1.®denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENILHOTO CTaAH/IapTa OCHOBHOT'O OOIIIETO
oOpa3oBanus (mpuka3 MunmucTepcTBa 0o0pazoBanus U Hayku Poccuiickoit denepanun ot «17»
nexadps 2010 r. Ne 1897);
2. ®enepanbHoro 3akoHa Ne 273 ot 29 nekabps 2012 rona «O6 oOpazoBanuu B Poccuiickoit
denepanuiny
3. ®enepanbHOTO NepeyHs yueOHUKOB, pEKOMEHIOBAHHBIX MUHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit denepanuu K UCIOIb30BaHUIO B 00pa30BaTeIbHOM IPOLECCE B
00111€600pa30BaTENbHBIX YUPESIKICHUAX;
4. OcHOBHOM 00111€00pa30BaTEIBLHON MPOrPpaMMBbl OCHOBHOTO 00111eT0 00pazoBanus MbOY
BMO «KypkuHckuit IeHTp 00pa3oBaHus»;
5. TpeGoBaHusAMU K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
(JIMYHOCTHBIM, METaNpPeIMETHBIM, IIPEIMETHBIM ); OCHOBHBIMHU TOIX01aMH K Pa3BUTHIO U
(hopMUPOBaHUIO YHUBEPCATbHBIX yueOHbIX AeiicTBuil (Y'Y 1) 1t ocHOBHOTO 00ITIETO 00pa3oBaHUS;
6. YuebnbM rutanom MBOY BMO «KypkuHckuii IeHTp 00pa30BaHUsA» HA TEKYIIUNA y4eOHBIH
roj;
7.T'onoBBIM Y4eOHBIM KaJIeHAApHBIM TI'pa)MKOM Ha TEKYIIUH y4eOHbIH rof.
8. CanurapusiMu nipaBmiiamu CIT 2.4.3648-20 "CaHuTapHO-3MHAIEMUOJIOTHICCKUE TPEOOBAHHS K
OpraHu3alUsaM BOCIUTAHUSA U 00y4eHHS, OTIbIXA U O3I0OPOBIICHUS JIeTeH U MOIOAEKH",
yTBepKAEHHBIMU [locTaHOBNIEHHEM [ JTaBHOTO rOCYIapCTBEHHOTO CAHUTAPHOTO Bpadya PD ot 28
cenTs0ps 2020 roga N 28.
9. Xumus. Paboune mporpammel. [Ipeamernas nmunus yueOnukos [.E. Pynsuruca, ®@.I.
®enpamana 8-9 kiaccel: mocodue s yuruTenei oomeoopazoBarenbHbIx opranuzamuii /  H. H.
l"apa.- 2-e u3n., gom.- M.: IlpocBemenne, 2013. - 48 c.
Peanuzanus paboueill mporpammbsl ocylecTBisieTcss mo yrBepkaeHHoMy OV yueOnuky: I'.E.
Pymsutuc @.I".@enpaman. Xumus 8 kinacc: yueoHuk 111 OY.- M. «IIpocsemnieHue,
I'.E. Pynzutuc @.I'.®enpaman. Xumus 9 knacc: yueonuk s OY.- M. «IIpocsemienuey.

Mecrto npegMera B y4e0HOM IJIAHE LIKOJIbI
Yueonsm mmanom MBOY BMO «KypkuHcKuit 1IeHTp 00pa30BaHUs» OTBOJIUTCS Ha
u3ydeHue Kypca xumun 8-9 knacce 136 u: 8§ xnacc 68 4, 2 u B Hepemo, 9 kiacc 68 u., 2 4. B
HEIEITI0

2. IlnanupyemMble pe3yJbTaThl OCBOCHHS Y4e0HOI0 MpeaMeTa « XuMHsH

8-11 knacc

JIMYHOCTHBIMHU pe3yJbTaTAMU M3Y4EHUs MpeaMeTa «XHUMHUsS» SBISIOTCS CIETYIOLINe
YMEHHSA:

Oco3HaBaTh €IMHCTBO M IEJIOCTHOCTh OKPY)KAIOLIETO MHpPA, BO3MOXXKHOCTH  €ro
MI03HABAEMOCTHU M OOBSICHIMOCTH HA OCHOBE JOCTHKECHUH HAYKH.

[locTeneHHo BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE:!

OCO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIIE M B paMKax
CaMOCTOSITEIIbHON AESATEIBHOCTH BHE IIIKOJIBI;

OLICHMBATh KU3HEHHBIC CUTYAIIMH C TOUYKH 3peHHs Oe30macHOro o0pasa >KU3HU M COXPAHEHUS
3]10pOBbS;

OLICHUBATh YKOJIOTMYECKHUI PUCK B3aNMOOTHOLICHUH YeJI0BEKa U IPUPO/IBI.

@opMHpOBaTh  HKOJIOTUYECKOE MBIIUICHUE: YMEHHE OIICHWBATh CBOIO JEATEIHLHOCTh M
MOCTYIKH JAPYTUX JIIOAEH ¢ TOYKU 3PEHUS] COXPAHEHUs OKPY)KAIOIIEH Cpebl - TapaHTa )XKU3HU U
Oarornosydus Jr0AcH Ha 3emiie.

MeTanpeaMeTHBIMH pE3yJbTaTaMH H3y4YCHHS Kypca «XUMHA» SBISETCs (HOPMUPOBAHUE
YHUBEpCAIbHBIX yueOHbIX neictuii (YVY ).



Peeyiamusnvie YYII.

CamocTtosTensHO 00HApYXUBaTh U (POPMYIHPOBATH yUeOHYIO TIPOOJIEMY, ONpEesaTh Ielb
yueOHOM e TeIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BrinBurate Bepcuu perieHusi mpoOJIeMbl, OCO3HABaTh KOHEUHBIM PE3yibTaT, BHIOUPATh W3
MPEVIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEACTBA JOCTHKEHHUS LIEIIH.

CoctaBnsaTh (MHAMBHIYaJTbHO WJIM B TPYNINE) IUIAaH PEHICHUS NPOoOJIeMbl (BBIOTHEHHUS
MIPOEKTA).

Pabotast mo miuaHy, CBEpATh CBOU JEHUCTBUSA C IEIBIO U, TPU HEOOXOAMMOCTH, UCIIPABISAThH
OIIMOKU CaMOCTOSITENIBHO.

B numanore ¢ yuuTeneMm COBEpUIEHCTBOBATH CAMOCTOSITENIBHO BBbIPAOOTAHHBIE KPUTEPUU
OLICHKH.

Lloznasamenvrvie YV/I:

AHanu3MpoBaTh, CPAaBHUBATH, KIACCU(DUIIUPOBATH U 00001AaTh GaKThl U sABIEHUS. BBIIBIATH
TIPUYHUHBI U CICACTBUS MIPOCTHIX SIBJICHUM.

OcCylecTBIATh CpaBHEHHE, CEpPHAMI0 W KIACCU(UKAIMIO, CAaMOCTOSTENFHO BBIOMpast
OCHOBAHUSI U KPUTEPHUHU MJIsI YKA3aHHBIX JIOTHYCCKUX OIMEpaldid; CTPOUTH KIaCCHU(PHUKAIMIO Ha
OCHOBE JMXOTOMUYECKOTO JeleHHs (Ha OCHOBE OTPUIIAHUA).

CTpouth JIOTUYECKOE pacCyKIeHHUE, BKIIOYAIOUIee YCTaHOBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBS3EH.

CoznaBaTh CXeMaTHYECKUE MOEIIN C BBIJICICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK O0OBEKTA.

CocraBiaTh TE3UCHI, pa3IWYHble BUIbI IUIAHOB (IPOCTBIX, CIOXKHBIX M T.IL).
[IpeoOpazoBbiBaTh HHPOPMALIMIO W3 OJHOTO BHJIA B APYroM (TaOIUIly B TEKCT U TIP.).

BerunTeIBaTH BCE YPOBHU TEKCTOBOW MH(OPMAIIUH.

YMeTh onpenensiTh BO3MOKHbIE MCTOYHUKH HEOOXOAMMBIX CBEJIEHUH, MPOU3BOJIUTH MOUCK
nH(pOpMaIINY, aHAIM3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTbD.

Kommynuxamuenvie YVJI:

OpPraHM30BBIBaTh y4yeOHOE B3aWMOJICHCTBHE B Trpynne (OmpeaensTh oOOImMe LeH,
pacupenensTh poju, T0OroBapuBaThCs APYT C APYrOM U T.J1.).

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX YVY][ choykaT TEXHOJIOTHS MPOOIEMHOTO
nuanora (moOyKTAroUuMil W MOABOINALIMKM Juajor) u paboTra B MalblX TpyInax, Takke
KCIIOIb30BaHNUE HA YPOKAX JIEMEHTOB TEXHOJIOTUU MPOYKTUBHOT'O YTCHUSI.

[IpeaMeTHBHIMH Ppe3yJabTATAMM H3YUYCHUS MpeaMeTa «XUMHUS» SBISIOTCA CIEAYIOIIHe
YMEHUS:

— OCO3HAHUe POl 8eulecmas:

- ONPEICNIATH POJIb PA3JIMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;
- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
— paccmompeHnue XUMu4ecKux npoyeccos.
- IPUBOJIUTH MPUMEPHI XMMUUYECKUX MPOIIECCOB B MIPUPOJIE;
- HaXOJIUTh Y€PThl, CBUJICTEILCTBYIONINE 00 OOIIMX MPHU3HAKAX XUMUYECKHUX MPOIIECCOB
U UX Pa3IHYHUsX.

— UCNONIL308AHUE XUMUYECKUX 3HAHULL 8 OblmY:

— OOBSICHATH 3HAUCHHE BEIIECTB B JKU3HU U XO3SMICTBE YEIOBEKA.

— 00BACHAMb MUP C MOYKU 3PEHUS XUMUU:

— MEePEUYUCIIATh OTIIMUYUTEIbHBIE CBOMCTBA XMMHUUECKUX BEIIECTB;
— pa3nu4aTh OCHOBHBIE XMMHYECKHE MTPOIIECCHI;

- OIIPEIEINIATh OCHOBHBIE KJIACChl HEOPTAHMUECKUX BEIIECTB;

- IOHUMATh CMBICJT XUMUUYECKUX TEPMUHOB.

— 0671a0eHUue 0OCHOBAMU MemO008 NOZHAHUSA, XAPAKMEPHBIX OJi eCIeCmMBeHHbIX HAYK:!

- XapaKTeprU30BaTh METOJIbI XUMHUYECKON HayKH (HaOJI0/IeHHE, CPAaBHEHHE, SKCTIEPUMEHT,
WU3MEPEHHE) U UX POJIb B TO3HAHUHU MTPUPO/IBI;
- MPOBOJINTh XUMHUUYECKHE OIBITHI U SKCTICPUMEHTHI U OOBACHSITH UX PE3YJIbTATHI.

— YMEHHE OIICHMBATh IMOBEJIEHHE YEeIOBEKAa C TOYKH 3PEHHUS XUMUYECKOW 0e30MacHOCTH IO

OTHOIIIEHHUIO K Y€JIOBEKY U MPUPO/IE:




- WCIIONB30BaTh 3HAHUSA XUMMU IPU COOJIOACHUU NPaBUII HCIOJIB30BaHHUS OBITOBBIX
XUMHYECKHX IIPENapaTos;
— pasauyaTh ONacHble U Oe30IacHbIE BELIECTBA.

BoCbMUKJIACCHUK HAYYUTCH:
*OMMCHIBATh CBOWMCTBA TBEPHBIX, JKUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIICTAS HX
CYIIECTBEHHbIE TPU3HAKH,

*XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTaHAaBIMBATh
MPUYMHHO-CIICICTBEHHBIE CBS3U MEXAY JTaHHBIMHU XapaKTEPUCTUKAMH BEILIECTBA;

*PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATUNA «aTOM», «MOJIEKYJIa», «XUMUYECKUM
3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY», «BAJEHTHOCTHY, UCIOJIB3YSl 3HAKOBYIO
CUCTEMY XHMMUU;

*M300paKkaTh COCTAB MPOCTEHUIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYIT M CYIITHOCTH
XUMHUYECKHUX PEAKIUI C IOMOIIBI0 XUMUYECKUX YPABHEHUN;

*BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TaKXKe
MACCOBYIO JOJIFO XHMHYECKOTO BJEMEHTa B COCIUHEHUAX I OLUEHKM HMX IPAKTUYECKOU
3HAYNMOCTH;

*CpPaBHMBATH 10 COCTABY OKCHUJIbI, OCHOBAHUs, KUCIIOTBI, COJIU;

*KJIacCU(PUIIMPOBATH OKCUIBI U OCHOBAHUS IO CBOMCTBAaM, KHUCIIOTHI M COJIH 10 COCTABY;

*OINMKICHIBATh COCTaB, CBOMCTBA WM 3HAYCHHUE (B MPUPOJAEC M TMPAKTHUYECCKON NESITCIBHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOa U BOJOPO/A;

*JlaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKUX OJJIEMEHTOB M BaXHEHIINX
COCIMHCHHUI €CTCCTBEHHBIX CEMCHMCTB IICIIOYHBIX METAJIJIOB M T'aJIOTCHOB;

*TI0JIb30BaThCS JTAOOPATOPHBIM 000PYAOBAHUEM U XUMHUECKOU IMOCYIOM;

*IIPOBOJIUTh HECIIOKHBIE XUMHYECKHE OMbBITHI U HAOIMIOACHHS 32 M3MEHEHHSIMH CBONCTB
BEILIECTB B MPOIECCE WX MPEBpaIlEHU; COOJII0IAaTh TMpaBUiia TEXHUKUA OE30MAaCHOCTH MpHU
MIPOBE/ICHUU HAOTIOACHHI U OTIBITOB;

*pa3nnuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIETOYH, TOJIb3YSICh MHAUKATOPAMU; OCO3HABATH
HE0OXO0IMMOCTh COOIIOICHHS Mep O€30MacCHOCTH TP OOPALICHUH ¢ KUCTIOTAMU U IET0YaMH.

*kJIaccu(UIMPOBATh XUMUYECKHUE DJIEMEHTHI HA METAJUIbI, HEMETAJUIbI, DJIEMEHTBI, OKCHJIBI
Y THJIPOKCHUBI KOTOPBIX aM(OTEpHBI, © UHEPTHBIE dJIEMEHTHI (Ta3bl) AJI1 OCO3HAHUS BaXKHOCTHU
YIOPSTIOYCHHOCTH HAYYIHBIX 3HAHUI;

*pacKphIBaTh CMBICI Neproanyeckoro 3akoHa J[.M1.Meneneena;

*OIMHICHIBATh M XapPAKTEPU30BATh TAOTUIHYIO (HOPMY MEPUOTUISCKON CUCTEMBl XUMHUYECKHUX
3JIEMEHTOB;

*XapaKTepU30BaTh COCTaB AaTOMHBIX SAJE€p M PACHPEACIICHUE YHUCIA BJIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKHX DJEMEHTOB MaJbIX IEPUOJOB NEPUOANUECKOM
CHCTEMBI, a TaK)Ke Kaus U KaJIbIHs;

*pa3naMyuaTh BUIbl XMMHUYECKOW CBS3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETOJIAPHYIO U METAJUTMYECKYIO;

*M300paxaTb DSJICKTPOHHO-UOHHBIE (OPMYJBl BEIIECTB, OOPAa30BAHHBIX XMMUYECKHUMU
CBSI3SIMU PA3HOTO BUJIA;

*BBISIBJISITh 3aBUCUMOCTh CBOWCTB BEUIECTB OT CTPOEHUS MX KPUCTAJUIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METANIMYECKHUX;

*XapaKTepU30BaTh XUMHUYECKHE 3JJIEMEHTBl M HMX COECAUHEHHS HA OCHOBE IIOJIOKEHUS
3JIEMEHTOB B TIEPUOIUYECKON CHUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

*OMUCHIBATh OCHOBHBIE 3Tanbl OTKpHITUA [[. 1. MeHaeneeBbIM MEPUOIUYECKOTO 3aKOHA U
MEPUONYCCKON CHCTEMBbl XUMHUYECKHX DJJIEMEHTOB, JXH3Hb M MHOTOOOPa3HYyI0 HayYHYIO
JEATENBHOCTh YUYEHOTO;

*XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAYCHHE MEPUOJMYECKOr0 3aKOHA U
MEPUOIUYECKON CUCTEMBI XUMHUECKHX 3eMeHTOB J[. 1. Menpaeneena;

*0CO3HABaTh HAay4YHBIE OTKPBITHS KaK pe3yiabTaT IMTEIbHBIX HAOIIOACHHI, OIBITOB,
Hay4YHOU IIOJIEMHMKH, IPEOOJICHHS TPYAHOCTEU U COMHEHHUHN.

BocbMHKIACCHUK MOJTYYHUT BO3MOKHOCTH HAYYUThCS:
rpaMOTHO 00paIaThCs C BEUIECTBAMU B MIOBCETHEBHOM JKU3HH;



*0CO3HABaTh HEOOXOAMUMOCTH COOIOICHUSI TIPABUII SKOJIOTUYECKH 0€30MacHOr0 MOBEACHHUS
B OKpY’Karouen NpupoaHOM Cpeae;

*[IOHUMAaThb CMBICT U HEOOXOJUMOCTh COONIOACHHS NpPEANHUCaHUM, NpensaraeMbix B
WHCTPYKIHUSAX IO UCTIOIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBON XUMHUH U JIP.;

*HCIIOJIb30BaTh  NMPHOOPETEHHbIE  KIIIOYEBBIE  KOMIIETEHTHOCTH TPH  BBIOJHEHUU
WCCIIEIOBATENILCKUX TPOEKTOB MO M3YYEHHUIO CBOWMCTB, CIOCOOOB MOJTYYEHHUS U PACIIO3HABAHHUS
BEIIIECTB;

*pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTh, WCIIOJIB3YSl CpEACTBA YCTHOW U
MUCHbMEHHOW KOMMYHHUKAIlMM TMpH paboTe ¢ TeKCTaMu y4deOHHMKAa U JIOTOJHUTENIbHOU
JUTEPATypOH, CIPABOYHBIMHU TaOIHIAMH, MPOSBIATH TOTOBHOCTh K YBaKCHHUIO HWHOW TOYKH
3peHHs TpH 00CYXKIEHUH PE3YIbTATOB BHIIIOJHEHHOM padoThI;

*00BbEKTUBHO OIEHMBATh HMH(MOPMAIIMIO O BEIIECTBAX M XHMHUYECKHX IpOIeccax,
KPUTHUYECKH OTHOCHUTBHCS K TICEBIOHAy4YHOW MH(pOpMaLuu, He1oOpOCOBECTHOU pekiIaMe,
KacalolIeicsl UCTIONb30BaHUS Pa3IMYHBIX BEIICCTB.

*0CO3HABATh 3HAYEHUE TEOPETUYECKUX 3HAHUMN JJIS MPAKTUUECKOM AESITeTbHOCTH YeJI0BEKa;

*OMHCHIBATh N3YYEHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOTO aHAJIH3a,

*IIPUMEHATH 3HAHUSI O 3aKOHOMEPHOCTAX MEPHOAMYECKON CUCTEMbI XUMHUYECKUX JIEMEHTOB
JUTsl OOBSCHEHUS U TIPEJIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;

*pa3BuBaTh HMH()OPMAITMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIJIyOJIeHHs 3HaHUH 00
HCTOPUU CTAHOBJICHUSI XUMUYECKON HaAYKH, €€ OCHOBHBIX MOHSTHUA, NEPUOANUECKOTO 3aKOHA KaK
OJTHOTO W3 BaKHEHIIMX 3aKOHOB NPHUPOJBI, a TAaKKE O COBPEMEHHBIX IOCTIDKCHHSX HAyKd U
TEeXHHUKH.

9-11 knacc

JIMYHOCTHBIMHU pe3yJbTaTaMU M3Y4EHUs MpeaMmeTra «XHUMHUS» SBISAIOTCS CIEIYIOLIe
YMEHHUSI:

[TocTeneHHo BhICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHUE:!

— OCO3HaBaTh COBPEMEHHOE MHOrooOpasWe THIIOB MHPOBO33PEHUs, OOIIECCTBEHHBIX,
PENUTHO3HBIX, ATEUCTHYECKUX, KYJIbTYPHBIX TPAJUIMHA, KOTOpBIE OMPEAEISAIOT pPa3HbIE
OOBSICHEHHUS TIPOUCXOSIIETO B MUPE;

— C y4€TOM 3TOr0 MHOT000pa3usi MOCTENEHHO BhIpabaThIBaTh CBOUM COOCTBEHHBIE OTBETHI HA
OCHOBHBIE JKU3HEHHBIE BOIPOCHI, KOTOPBIE CTABUT JIMYHBIN KU3HEHHBIN OITIBIT;

— YUUTBCSI MPU3HABATH MPOTHBOPEUYMBOCTh M HE3aBEPUIEHHOCTh CBOMX B3IVIAZAOB Ha MHP,
BO3MOYKHOCTh WX U3MEHEHHUSI.

Y4uThCS WCHOJB30BATh CBOM B3TJISABI HA MHUP Ul OOBSACHEHHS DPA3TUYHBIX CUTYallHid,

pelIeHNs BOZHUKAIOMIUX MPO0OJieM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM HMHTEPECHl, HAXOIUTh W U3y4yaThb B yYEOHHMKax IO pa3HbIM HpeaMeTaM
MaTtepual (U3 MaKCUMyMa), UMEIOIINH OTHOIIIEHHE K CBOMM HHTEpECcaMm.

Hcnonb30BaTh CBOM MHTEPECHI ISl BBIOOpA WHAMBUIYAIbHONW 00pa30BaTeIbHON TPAeKTOPHUH,
MOTEHITMATBLHON Oyaymel mpodeccuu U COOTBETCTBYIOMIETO MPOGUILHOTO 00pa30BaHMSI.

[IproOpeTaTh ONBIT y4acTus B ieiax, IPHUHOCSIIUX MOJb3Y JHOISM.

Y4uTbCcs CaMOCTOSITENIBHO BBIOMPATh CTUIb TOBEJEHUS, MPHUBBIYKH, OOECIEUMBAIOIINE
Oe30macHbIil 00pa3 KHU3HH M COXPAaHEHHE 3/I0pPOBbSI — CBOETO, a TaKKe ONM3KUX JIOJeH U
OKpYKaIOIIHX.

Y4YuTBCSI CaMOCTOATENBHO MPOTHBOCTOSATH CHUTYAIMsSM, IMPOBOIMPYIONMM Ha MOCTYIIKH,
KOTOpBIE YTPOXKAIOT OE30MACHOCTH U 3I0POBBIO.

BeiOupars mocCTynku, HaleJCHHbIE HAa COXpaHEHHE U OepekHOe OTHOIICHHE K IMPHPOJE,
0COOCHHO 3>KMBOHM, m30eras MPOTHUBOMOJOXKHBIX IMOCTYMKOB, MOCTENEHHO Yy4Yach U OCBauBas
CTPATETHIO PALMOHAIBHOTO MTPUPOIOTIONIE30BAHHMS.

Yuutbesa yoexxaaTh Ipyrux JroJeil B HEOOXOAMMOCTH OBJIAJICHUSI CTPAaTerHuel paroHaIbHOTO
MIPUPOOTIOIB30BAHHS.

Hcnonp30BaTh 3KOIOTMYECKOE MBIILIEHUE IS BHIOOpA CTpaTeruu COOCTBEHHOTO MOBECHUS
B KQ4eCTBE OJHOM M3 IIEHHOCTHBIX YCTaHOBOK.

Cpeocmeom  pa3eumuss JAYHOCTHBIX PE3yAbTaTOB CHyXKaT Y4eOHbI Matepuan u
MPOAYKTHUBHBIE 3a/1aHUs ydeOHMKa, HAIlEICHHBIE HA 6-10 JIMHUIO Pa3BUTH — yMEHHE OIICHUBAThH



MIOBEJICHUE YeJIOBEKa C TOUKU 3pEHHsI XUMUUECKOM 0€30IacHOCTH M0 OTHOLICHHUIO K YEJIOBEKY U
MIPUPOJIE.
MeTanpeaMeTHbIMHM DPE3yJIbTaTAMU H3YYEHHUS Kypca «XUMHs» sBiIseTcs (HhopMuUpoBaHHE
YHHUBEpCaJbHBIX YueOHbIX aeiictuii (VY I).
Peeyiamusnvie YYII.
CamocToarenbHO OOHapyxuBaThb U  (opmynupoBaTh MpoOjeMy B  KJIacCHOW U
WH/IMBU/yaIbHOM yueOHOH J1esTeIbHOCTH.
BeiBurath Bepcum pemieHus MpoOJIeMbl, OCO3HABAaTh KOHEUYHBIH PE3yiIbTaT, BBIOMPATH U3
MPEIOKEHHBIX U UCKaTh CAMOCTOATEIBHO CPEICTBA JOCTHXKEHUS LIEIIH.
CocTaBnsiTh (MHIMBUIYadbHO WM B TPYIIE) IUJIAH pElIeHUs NpoOjaeMbl (BBIIOIHEHUS
MIPOEKTA).
[ToxOupatk k Kaxmaou mpodaeMe (3a1ade) aleKBaTHYIO €l TEOPETUIECKYIO MOCIb.
PaboTtas mo mpemsioKEeHHOMY M CaMOCTOATENBHO COCTAaBIEHHOMY IUIaHY, HCIOJIb30BATh
Hapsily C OCHOBHBIMH M JIONIOJHHUTENbHBIE CpPEJCTBA (CIpaBOYHAs JHUTEpaTypa, CIOKHBIE
npUOOPHI, KOMIIBIOTED).
[InanupoBaTh CBOIO HHAUBUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.
PaGotaTh 1O C€aMOCTOATENBHO COCTABJICHHOMY IUIaHy, CBEpsSICb C HUM U IEIBIO
JESTEIbHOCTH, UCIPABIISIsl OLIMOKH, UCTIONB3YSI CAMOCTOSATENBHO MOA0OpaHHbIE CpeCcTBa (B TOM
yucie u urepHer).
CB00OOAHO 1MOJIB30BaThCA BBIPAOOTAHHBIMU KPUTEPUSAMH OLIEHKH M CaMOOLIEHKH, UCXOAs U3
LEJIM ¥ UMEIOLINXCS] KPUTEPUEB, pa3inyasi pe3yibTaT | CIocoObl IeHCTBUA.
B xozne npeacTaBieHus NpoekTa J1aBaTh OLEHKY €r0 pe3ybTaTaM.
CaMoCTOSITeTbHO OCO3HABAaTh NMPUYHMHBI CBOETO yCIeXa MM HEyclieXa U HaXOAMUTh CIIOCOOBI
BBIX0JIa U3 CUTYyallUH HeycIexa.
YMeTh OIEHUTh CTENEHb YCHEIIHOCTH CBOEH HMHIMBUAYaJbHOH 00pa30BaTEeIbHON
NS TEIbHOCTH.
JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM WU 4YepTaM Xapakrepa («KakoB s»),
OIIpeNIeNATh HAlpaBJIEHUS] CBOETO Pa3BUTHS (KKAKMM 51 XOUy CTaTh», «4TO MHE JJIsl 3TOrO Hajlo
CIENAThY).
Cpeocmeom ¢hopmuposanus perynaTuBHbIX Y'Y [ ciaykaT TeXHOJIOrUsl POOIEMHOro 1uaiora
Ha DJTale M3y4YeHHs] HOBOIO MaTepuaja U TEXHOJIOTHS OLIEHMBAHMA 00Opa30oBaTENIbHBIX
JTOCTH)KCHHH (YI€OHBIX YCIIEXOB).
llosnasamenvhnvie YVJI:
AHanu3upoBaTh, CPaBHUBATh, KJIaCCU(PULUPOBATh U 0000IIATH MTOHITHSA:
- JaBaTh OIPE/IEJICHUE MOHATUSAM Ha OCHOBE M3YYEHHOTI'O HA Pa3IMyYHBIX IIpeaMeTax yueOHOro
MaTepuana,

- OCYUIECTBJIATD JOTMUECKYIO ONEPALMIO YCTAHOBJIEHUSI POJI0-BUI0BbIX OTHOIIECHUI;

- 00001aTh MOHATUS — OCYLIECTBIATH JIOTMYECKYIO OMNEpalUI0 IepexoAa OT MOHATUS C
MEHBIINM 00bEMOM K HOHATHUIO C OOJIBIIUM O0BEMOM.

CTpouThb JIOTHYECKOE PACCYX/IEHUE, BKIIOYAIOILIEe YCTAHOBIEHUE NMPUYMHHO-CIIEICTBEHHbBIX
CBA3CH.

Co3ngaBaTh  MOJENM C  BBIJACNEHHEM  CYHIECTBEHHBIX  XapaKTEPUCTUK  OOBEKTa,
MpeoOpa3oBbIBaTh MOJENM C IIEJbI0 BBISBICHHUS OOLIMX 3aKOHOB, OIpPEAEISIONINX JIaHHYIO
MIPEIMETHYIO 00JIacTb.

[IpencraBnsate MH(OpPMALNIO B BUJIE€ KOHCIEKTOB, TAOJUI, CXEM, IPapuKOB.

[IpeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BHJA B JIpyroil M BbIOMpATh yA0OHYIO I ceOs
dbopmy pukcanmuu u npeacrapienus napopmanuu. [IpeactaBiasate nHGOpPMAIIKIO B ONITUMAIBHON
(dopMe B 3aBUCHUMOCTH OT aJipecarta.

[Tonumast mo3unKI0 Ipyroro, pa3jinyaTh B €r0 pe4u: MHEHUE (TOUKY 3pEHHS), 10Ka3aTeIbCTBO
(aprymeHThl), (haKThl; THUMOTE3bl, AKCUOMBI, TEOPHHU. /711 3TOr0 CaMOCTOATENBHO UCIOIb30BaTh
pasnuyYHble BUABI YT€HUs (M3ydarollee, IpOCMOTPOBOE, O3HAKOMUTEIBHOE, TOMCKOBOE), TPUEMBI
CITyILIAHUSL.

Camomy co3faBaTh HMCTOYHHMKHM HH(GOpPMAalMK pPa3HOrO TUMA U AN Pa3HBIX ayAUTOPUH,
coOmoaaTh HHPOPMAIIMOHHYIO TUTHEHY U MpaBuia HHPOPMALMOHHON O€30MIaCHOCTH.




YMeTh UCTIONB30BaTh KOMITBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK WHCTPYMEHT
JUISL JTOCTHXKEHUS] CBOUX Iiefiell. YMeTh BbIOMpaTh aJeKBAaTHbIE 3a/Jaue HHCTPYMEHTaJbHbIE
MpOorpaMMHO-aNnapaTHble CPEACTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanuss TO3HABATEIbHBIX Y VY] cayxkar yueOHBIM Marepuan u
MIPOYKTUBHBIC 3a/]aHus ydeOHMKa, HalleIeHHbIe Ha 1—4-i1 THHUYM pa3BUTHSA:

- OCO3HaHHME POJH BelecTB (1-51 IuHusA pa3BUTHU);

- pacCMOTpEeHHE XUMUYECKUX MPOIECCOB (2-5 JTUHUS PA3BUTHSA);

- MCII0JIb30BaHNE XUMHUYECKUX 3HAHUH B OBITY (3-51 IMHUS pa3BUTHS);

- 00BSCHEHHE MUPA C TOYKU 3PEHUS XUMUU (4-51 JINHUS Pa3BUTHSA);

- OBJIaJICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHUS (0-51 IMHUS pa3BUTHUSA).

Kommynuxamusnvie YYJI:

OTtcTanBasi CBOIO TOUKY 3pEHUS, MPUBOAUTH ApTYMEHTBI, TOATBEPKAAs X (haKTamHu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPAPTYMEHTHI, iepepa3srupoBaTh CBOIO MBICIIb (BJIaIeHHE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

YuuThCsi KPUTHMUHO OTHOCHUTBCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IpPHU3HABAaTh
OIMMUOOYHOCTh CBOET0 MHEHHS (€CJIM OHO TAKOBO) M KOPPEKTHPOBATH €TO0.

[TornMast MO3UIIKIO IPYTOTo, pa3indaTh B €r0 pe4r: MHEHHUE (TOUKY 3pEHHS ), JOKa3aTeIbCTBO
(aprymeHTsI), GaKThl; THIOTE3bI, AKCUOMBI, TCOPHUH.

YMeTb B3IIISIHYTh Ha CUTYAIUIO C MHOM MO3UIMU U JJOTOBAPUBATHCS C JIFOJIbMHU UHBIX MO3UIUH.

Cpeocmeom popmuposanus KOMMYHUKATHBHBIX Y Y] cioykaT TEXHOJOTHS MPOOJIEMHOTO
nuanora (moOyXKTAloUmMii W TMOABOMSALIMKA Juanor) u paboTta B MalbIX Tpynmax, TakKe
HCIIOJIb30BaHUE HAa YPOKAX 3JIEMEHTOB TEXHOJOTUHU MPOJAYKTUBHOTO YTEHUSI.

JeBATHKJIACCHUK HAYYUTCH:

*00BACHATH CYTh XUMHUYECKUX MTPOLIECCOB U UX MPUHIUIHAIBHOE OTINYHE OT PU3NYECKUX;

*Ha3bIBATh MIPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIMIA;

*yCTaHABJIMBATh MPHUHAJICKHOCTh XUMHUYECKOW pPEAKIUH K OMNpeNeJIEHHOMY THUIY IO
OJTHOMY M3 KJIACCU()MKAIMOHHBIX MPU3HAKOB: 1) MO YHCIYy M COCTAaBY UCXOAHBIX BEHIECTB U
MPOJAYKTOB peakuuu (peakiuy COEAUHEHMs, paszJoKeHUs, 3aMelleHuss U oOMeHa); 2) Mo
BBIJICJICHUIO WJTU TIOTJIOIIEHHIO TEIJIOTHI (PEeaKIuu SK30TEPMUUECKUE U IHAOTEPMUYECKHUE); 3)M0
W3MEHEHHUIO CTENEHEH OKHUCIEHUS XUMUYECKHUX DBJIEMEHTOB (PEeakuu OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE); 4) IO 00paTHMOCTH Tporiecca (peakiuu 00paTUMbIEe U HEOOpATHUMBIC);

*Ha3bIBaTh (DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUUECKHUX PEaKIIHii;

*Ha3bIBaTh (DAKTOPHI, BIUAIONINE HA CMEIICHHE XUMUIECKOTO PaBHOBECHS;

*COCTaBJISTh YPaBHEHUS JJIEKTPOJUTUYECKOM TUCCOLMAIMU KHUCIOT, IIEN0Yel, Comel;
MOJTHBIE M COKpalI¢HHBIE HOHHBIE YpPaBHEHHS peakiuii oOMeHa;, ypaBHEHHSI OKHUCIHTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUH;

*IIPOTHO3UPOBATh TPOAYKTH XUMHUYECKHX pPEaKIuid 1o (opMyiaM/Ha3BaHUSIM HCXOTHBIX
BEIIECTB; OMPEIEIATh UCXOIHbIE BEeIIECTBA MO (OpMyliaM/Ha3BaHUIM MPOTYKTOB PEAKIIUU;

*COCTaBJISTh YPAaBHEHHS pEaKLUi, COOTBETCTBYIOLIMX MOCIEIOBATEIBHOCTU («IETIOYKE))
MpeBpaIEHII HEOPTaHUYECKHUX BEIIECTB Pa3INYHbIX KJIACCOB;

*BBISIBJISITh B TPOIECCE IKCIEPUMEHTA MPU3HAKH, CBHUJICTEILCTBYIOIIUE O TMPOTECKAHUH
XUMUYECKON pEeaKLnu;

*IIPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM J10JIEN paCTBOPEHHOIO BELIECTBA;

*OIpENENsATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCJIOT M ILIEJIOYEH MO H3MEHEHHIO
OKpacKH UHJIUKATOPOB;

*IIPOBOJUTH KAUECTBEHHBIE PEAKIMH, MOJATBEP)KIAAIOIIME HAJIWYME B BOJHBIX pPacTBOpax
BEILIECTB OT/ACIbHBIX KATUOHOB M AHMOHOB.

*OINpENENsATh MPUHAIICKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY M3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTBI, COJIU;

*COCTaBJIATH (POPMYIIBI BEUIECTB MO UX HA3BAHUSIM;

*OIpeIENATh BAJIGHTHOCTD U CTETIEHb OKUCJIEHHSI 3JIEMEHTOB B BEIIECTBAX;

*COCTaBJIATh (OPMYIbl HEOPTraHUYECKUX COCAMHEHUN M0 BAJIGHTHOCTSAM M CTETCHIM
OKHCJICHHUS 3JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCIIOT,
OCHOBAHWH U COJIEH;




*00BACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NYECKMX M XUMHUYECKUX CBOMCTB HPOCTBIX
BELIECTB (METAJUIOB M HEMETA/NIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTAMU
BTOPOT'O U TPETHETO NEPUOJIOB;

*Ha3bIBaTh OOIIME XMMUYECKUE CBOICTBA, XapaKTepHbIE ISl TPYIMIl OKCHJIOB: KHCIIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

*Ha3bIBaTh OOIME XMMHUYECKHE CBOMICTBa, XapaKTepHbIE [UIsI KaXJOro U3 KIAcCOB
HEOpPraHMYECKHX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

*IPUBOAMTHL  TPUMEPBl  peakUMi,  MOATBEP)KAAIOIIMX  XUMHUYECKHE  CBOICTBa
HEOPraHMYECKHX BEIIECTB: OKCUAOB, KUCJIOT, OCHOBaHHUM U COJIEH;

*OIpENENATh BELIECTBO-OKUCINUTEIb U BEIIECTBO-BOCCTAHOBHUTENb B OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLIUAX;

*COCTaBJISITh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIN OaniaHC (UIsi M3y4EHHBIX peakuuil) Mo
MIPEJIOKEHHBIM CXEMaM peakLnii;

*IIPOBOJIUTH JIA0OPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BELIECTB;

*IIPOBOJIUTH JIaOOPATOPHBIE OMBITHI M0 MOJYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB:
BOAOPOJA, KUCIOPOAA, YIIIEKUCIIOrO ra3a, aMMHaKa; COCTAaBIIATh YPAaBHEHUSI COOTBETCTBYIOIINX
pEeaKIHUiA.

JeBATHKJIACCHUK MOJTYYUT BO3MOKHOCTh HAYYHThCH:

*COCTaBJIATh MOJICKYJSIDHBIE M IIOJIHBIC MOHHBIE YPAaBHEHHS IO COKPAILEHHBIM HOHHBIM
YPaBHEHUSIM;

*IIPUBOJMTH IIPUMEPHI PEaKUUi, MOATBEPKIAIONINX CYIIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMHM KJIACCAMU HEOPTaHUYECKUX BEILLECTB;

*[IPOTHO3MPOBATh PE3Y/IbTAThl BO3AECHCTBUS Pa3INUHBIX ()aKTOPOB HA U3MEHEHUE CKOPOCTHU
XUMHUYECKOU PEAKIUY;

*[IPOTHO3MPOBATh PE3Yy/IbTaThl BO3JACHCTBUSA pa3iaMyHBIX (PAKTOPOB HA CMELICHUE
XMMHUYECKOI'0 PAaBHOBECHSI.

*IIPOTHO3UPOBATH XMMHUUYECKHUE CBOMCTBA BEILIECTB HA OCHOBE MX COCTAaBA U CTPOCHMS,

*[IPOTHO3UPOBATH  CIOCOOHOCTh  BEIIECTBA  NPOSBIATH  OKHUCIUTENIBHBIE WU
BOCCTAHOBUTEJIBHBIC CBOMCTBA C YYETOM CTEICHEW OKHCIICHHs JJIEMEHTOB, BXOJSLIMX B €r0
COCTaB;

*BBIABIIITH CYHICCTBOBAHME TI'€HETHYECKOM B3aMMOCBA3M MEXKIY BEILIECTBAMHU B pALyY:
IIPOCTOE BELIECTBO — OKCUJ — TUAPOKCUI — COJIb;

*XapaKTepH30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

*IIPUBOJIMTDH NPUMEPHI YPABHEHUI PEaKIUil, JIekKallUX B OCHOBE MPOMBIIIIEHHBIX CIIOCOOOB
IIOJIy4YEHUSI aMMHUaKa, CEPHOM KUCIIOTBI, YyT'yHa U CTaJlH;

*OIUCHIBaTh (PU3UUECKHE U XUMHUYECKUE IPOILECCHI, SBISIOLIMECS YacCTbIO KPYrOBOpOTa
BELIECTB B IIPUPOJE;

*OpPraHHU30BbIBaTh, IPOBOJIUTH YUEHUUECKHE MPOEKTHI M0 MCCIEIOBAHUIO CBOICTB BELIECTB,
HMMEIOIUX BAKHOE MTPAKTUUECKOE 3HAYCHHUE.

3. Conepxkanue y4eOHOI0 mpeaMera
8 kiacc
Paznen 1. OcHOBHBIE MOHATHS XUMUU (YPOBEHb aTOMHO-MOJIEKYISPHBIX MPEACTABICHU)
Ilpeomem xumuu. Ilpeqmer xumun. XuMus Kak 4acTh €CTECTBO3HaHUA. BemecTa u ux
cBoiicTBa. MeTo bl NO3HAHUS B XUMHH.
Uucrtbie BemiectBa M cMmecH. CrnocoObl OYMCTKM BELIECTB: OTCTaMBaHUE, (GUIBTPOBAHHE,
BBIIAPUBAHUE, KPUCTNALIUAYUS, OUCTUILTIAYUSL, XPOMAMOzpadusi.
Pu3znyecKre U XMMUYECKHE ABJICHUs. XUMHUUYECKUE peakiuu. [Ipu3Haky XMMUYECKUX peaKuui
Y YCIIOBUS BOSHUKHOBEHHS U TEUCHUSI XUMUUYECKUX PEAKIUH.
Jlemoncmpayuu. JlabopaTtopHoe o0opynoBaHwe W Tpuémbl Oe30macHOM pPabOTBI C HUM.
CriocoObl OYMCTKM BEIIECTB: KPUCTAIUTU3AIMS, TUCTIILISAIMS, xpomartorpadus. HarpeBanue
caxapa. HarpeBanue napaduna. ['openue mapaduna. BzaumopeiictBue pacTBOpoB: KapOoHaTa
HATpHUsS M COJISTHOW KHCIOTHI, cyinbdara menu(ll) m rugpoxcuna Harpus. BiaumopelicTBue



cBexeocaxa¢HHoro ruapokcuna meau(ll) ¢ pacTBOpoM IItOKO3bI MIPU OOBIYHBIX YCIOBUSAX U MPU
HarpeBaHUU.

Jlabopamophvle onvimbi. PaccMOTpeHHe BEUIECTB C Pa3IMYHBIMU (PU3NYECKHMMU CBOMCTBAMH.
Pa3nenenne cmecu ¢ momompto marHuta. IlpuMepsl QU3MUECKMX U XUMHUYECKUX SIBICHUU.
Peakuuu, nimocTpupyroniyie OCHOBHbIE TPU3HAKU XapAKTEPHBIX PEaAKIINil

Ilpaxmuueckue pabomer 1. Tlpuémer Oe3omacHOil pabOTHl ¢ 00OpPYJOBAaHHEM W BEIIECCTBAMHU.
Crpoenne riamMeHn. 2.04nCTKA 3arpsi3HEHHON TOBApPEHHOM COJIN.

Ilepgonauanvrvle xXumuueckue NOHAMU
ATOMBI, MOJIEKYJIBI U MOHBI. BeliecTBa MOJIEKYJISIPHOTO M HEMOJEKYJIIpHOro cTpoeHus. Kpuc-
TalIMyecKkue peimerku. [IpocTeie W CIoKHBIE BEIIECTBA. XUMHUUYECKUANU 3JIEMEHT. SI3bIK XUMHH.
3HAaKM XUMHUYECKHX 3JIeMEHTOB. OTHOCUTENIbHAs aTOMHAs Macca. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHOcUTENbHAsT MOJIEKYJsIpHas Macca. Xumuueckue ¢opmyibl. KadecTBeHHbIN u
KOJIMYECTBEHHBIN COCTAB BelllecTBA. MaccoBas A0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.
BanentHocTh XuMHueckux 3neMeHToB. OrmnpezesieHHe BajJe€HTHOCTH 3JIEMEHTOB 1O (opmylie
OuHapHbIX coenuHeHHH. CocCTaBlieHHE XUMHUYECKUX (OpMYN OWHApHBIX COEIWHEHHH 110
BaJICHTHOCTU 3aKOH COXpPAHEHUS MacChl BEIIeCTB. XHWMHUYECKHUE YpaBHEHHS. ATOMHO-
MonekyaspHoe yuenue. JKu3Hp u gesrenbHoctb M. B. JlomonocoBa. Kiaccuduxanms
XUMUYECKHUX PEAKLUN 10 YUCIY U COCTABY UCXOHBIX U MTOJYYEHHBIX BEIIECTB.

Mons — enuHMIa KoiaudecTBa BemecTsa. MoisipHas macca. Pemenue pacy€THbIX 3aaad 1o
XUMUYECKUM YPABHEHUSAM PEaKIU.

Lemoncmpayuu. Ilpumepsl IPOCTBIX U CIIOKHBIX BEIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSX.
[[TapocTepkHEBBIE MOJEIM MOJIEKYJ METaHa, aMMMAKa, BOJbI, XJOPOBOAOPOJA, OKCHIA
yraepoaa (IV). Mogenn kpucramnuueckux peméTok. ONBIThI, MOATBEPKAAOIINE 3aKOH
COXPAHEHHs MACCHI BEIIECTB. XMMHUYECKHE COCAMHEHNS KOJIMYECTBOM BEIECTBA | MOJIb.
Jlabopamophvie onvimul. O3HaAKOMIIEHHE C OOpas3laMH MPOCTHIX (METAUTBI U HEMETaJUIbl) U
CJIOYKHBIX BEIIECTB, MUHEPAJIOB U FOPHBIX MOpo1. Pasnokerue ocHoBHOro kapbonarta meau (11).
Peakuust 3ameIieHuss Meau KeIe30M.

Pacuémuvie 3a0auu. BpruncieHne OTHOCUTEIBHOW MOJIEKYJISIPHOM MAacChl BEIECTBA IO €ro
¢dopmyne. Beruncinenne MaccoBOW J0JIH AJIEMEHTa B XUMHUECKOM COCTUHEHUHU. Y CTaHOBJICHUE
npocTeiiei (GopMyIibl BelecTBa M0 MacCOBBIM JIOJISIM DJIEMEHTOB.

Kontponbnast pabora 1 mno temam «llpeamer xumun», «llepBoHavanbHble XUMHUYECKHE
TIOHATHUSD)

Kucnopoo  Kucnopon, ero obmasi XxapakTepuCTHKa M HaxokaeHue B mpupoje. llomyuenue
KHCIIOpo/ia M ero (Qusuyeckue cBoiicTBa. XHMMHYECKHE CBOWMCTBAa KHUCIOpoda. [openue u
MeuieHHoe okucaenue. Okeunpl. [Ipumenenne kucinopona. O30H. CBolCTBa U IPUMEHEHUE.
Boznyx u ero coctas. 3ammra aTMocepHOTo BO3/1yXa OT 3arpsi3HEHUH.

Jlemoncmpayuu. ®dusmdeckue cBoicTBa kuciopona. llomyuenue m coOupaHue Kuciopoza
METOZOM BBITECHEHHUsI BO3[yXa U BOJblL. YCIOBUS BO3HUKHOBEHHUS M IPEKpAIICHUs TOPEHMUS.
Omnpenenenue cocTaBa BO3ayxa

Jlabopamophvie onvimul. O3HaKOMIIEHHE C 00pa3IlaMH OKCHIOB.

Ilpakmuueckas paboma 3. IlonyueHnue KUCIOPO/ia U U3YUCHHUE €T0 CBOMCTB.

Bonopon. Bomopoa, ero ofrmias XxapakTepucTHKa W HaxoxJeHue B mnpupoje. [lomyuenue
BOJIOpO/a M €ro GU3HUeCcKue CBOMCTBA. Mepbl 6€30MmacHOCTH Mpu paboTe ¢ BOAOPOIOM.
XUMHUYECKUE CBOMCTBA Boxopoaa. [lpumenenue Bogopoa.

Jlemoncmpayuu. ITonydyenune Bonopoaa. IIposepka Bogopoaa Ha unuctoty. ['openue Bogopoaa Ha
BO3/yXe U B kuciopozae. Cobupanue BoJopoJa METOJIOM BBITECHEHHUS BO3/yXa U BOJBI.
Jlabopamopnule onvimei. B3aumoseiicteue Bogoposaa ¢ okcuagom meau(ll)

Ilpakmuueckas paboma 4. IlonydeHue BoJopoJa U U3y4eHHEe €ro CBOMCTB.

Booa. Pacmeop. Bopa. Metonpl ompenelieHuss cocTaBa BOJbl — aHaIM3 W CHHTE3. Boja B
MIPUPOJIE U CIIOCOOBI €€ OUUCTKHU. Adparus Boabl. Pu3nveckue 1 XUMHYECKUE CBOICTBA BOIBI.
Boga kak pactBopurenb. PacTBophl. HachbllleHHble W HEHACBIIEHHBIE  PACTBOPHI.
PactBopuMoCTS BelecTB B Bozie. MaccoBast 10J11 pacCTBOPEHHOIO BELIECTBA.



Jemoncmpayuu. Ananus Boapl. CuHTe3 BOAbl. B3anMozeicTBue BOABI ¢ HATPUEM, KalbIHEM,
MarHveM, OKCHIOM Kaiblws, okcuaoMm yriepona (1V), oxkcumom docdopa (V) m ucnbeiranue
MOJIYYEHHBIX PACTBOPOB UHIUKATOPOM
Ilpakmuueckas paboma 5. [IpurotoBieHue pacTBOPOB COJIEH ¢ OMpeIeIEHHON MacCOBOM J0JIeH
pPacTBOPEHHOTO BEUIECTBA.
Pacuémnvie 3a0auu. HaxoxxneHue MaccoBOM IO PAacTBOPEHHOTO BEIIECTBA B PacTBOPE.
Boluucnenue macchl pacTBOPEHHOTO BEIIECTBA W BOJBI JJIi MPUTOTOBIIEHHS PAacTBOpa
onpeAeIEHHON KOHLIEHTpauu
Konmponvnasa paboma 2 no memam «Kucaopooy, «Booopooy, «Booa. Pacmeopui»
Konuuecmeennvie omunowenus 6 xumuu. 3akoH ABoraapo. MomnsdpHbeld 00bEM Tra3oB.
OTtHocuTeNbHAS MIOTHOCTHh ra30B. OOBEMHBIC OTHONICHUS Ta30B MPU XUMHUYECKHX PEaKIIHsX.
Jlemoncmpayuu. XuMudeckne CoeIMHEHNs KOJIMYECTBOM BelecTBa 1 Mob.
Pacuémuvie 3a0auu.  BblumcieHuss ¢ HUCMOIB30BAaHHMEM TMOHATHH «Maccay, «KOIUYECTBO
BEIIECTBAY, «MOJISIpPHAs Macca», «MOJISIpHBIH 00BeM». OOBEMHBIC OTHOIIEHUS Ta30B IMPHU
XUMUYECKHUX PeaKLUsIX
OcHosnbie  knaccvl  Heopeanudeckux coedurnenui Oxcuabl. CocrtaB. Knaccudukarusi.
Homenknarypa. CaoiictBa. Ilomyuenue. Ilpumenenue. OcnoBanus. Knaccudukanus.
Homenknarypa. Ilonydyenue. ®dusnyueckue M XUMHUYECKHME CBOMCTBA OCHOBaHMU. Peakuus
HEUTpaIu3aluH. KucnotHo-ocHoBHBIE WHJUKATOPHI: ¢denondraneuns,
METHJIOBBIM OpaHKeBbIN, JJakMyc. OKpacka MHAUKATOPOB B IIEJIOYHOM, KUCIOW U HEUTpaIbHOMN
cpenax. Kucnorsl. CocrtaB. Knaccudukanus. Homenxmatypa. ®Pusndeckue M XUMHUECKUE
cBoiicTBa. KHCIOTHO-OCHOBHBIE WHIAMKATOPbI: METUIIOBBIA OpaHKeBbIM, JakMyc. Okpacka
WHAMKATOpPOB B KHUCIOW u HetpampHoi cpemax. Comu. CoctaB. Knaccuduxarms.
Homenknarypa. Crioco6sl momyueHus coineid. dusmdeckne M XUMHYECKHE CBOMCTBA COJICH.
PacTBopuMocTh colteii B Boge. ['eHeTrnuecKkast CBsI3b MEXY OCHOBHBIMU KJIACCAMH HEOPTraHUYEC-
KUX COeIUHEHUM.
Jlemoncmpayuu. OOpa3ubpl OKCUAOB, KUCJIOT, OCHOBaHUM W cosieil. Hedrpanuzauus ménoun
KHUCJIOTOHM B IPUCYTCTBUM UHIUKATOPA.
Jlabopamophvle onvimel. ONBITHL, MOITBEPKAAIONINE XUMUYECKHUE CBOMCTBA OKCHJOB, KHCIIOT,
OCHOBaHHM, cojieit
Ilpakmuyeckaa paboma 6. PenieHne >KCepUMEHTAIbHBIX 3a/1a4 M0 TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCAUHEHUIN.
Konumponvnas paboma 3 no meme « OcHo8HbIe KNACCHI HEOP2AHUYECKUX COCOUHEHULL»
Pazpen 2. Ilepuoaunyeckuii 3aK0H ¥ IEPUOAUYECKAs CUCTEMA XUMUYECKHX AnemMeHToB [I. WM.
MenneneeBa. CtpoeHue aTroma
Knaccupukanmu xumuueckux snemeHTOB. llepuonuueckuit 3akon J[. M. Mengeneesa.
Crpykrypa tabmunbl «[lepuoamueckas cucrtema xumudeckux anemeHToB . Y. Menneneeay
(xopotkas ¢opma): A - u b-rpynnsl, nepuoasl. Ctpoenune aroma. CocTaB aTOMHBIX SeEp.
M3oronbl. Pacmpenenenue 3JEKTPOHOB 1O JHEpPreTHUYECKUM  ypoBHsIM. CoBpemMeHHas
(dbopMynupoBKa 3aKoHa. 3HAU€HHE Mepuoaudeckoro 3akoHa. Hayunele noctwxkenust J[. W
Menpneneesa.
Ipomesicymounas ammecmayus. Konmponvnas paboma 4 no paszoeny 1-2
Paznen 3. Ctpoenue BemecTBa. XUMUYECKas CBSI3b
DIEKTPOOTPULIATEILHOCTh XUMUYECKHX dJeMeHTOB. KoBanentHass cBs3b. [lomsipHas wu
HETIOoJsIpHAsl KOBaJICHTHBIE CBsI3H. MloHHAs CBsI3b. BaleHTHOCTH B CBETE JIEKTPOHHOU TEOPUH.
Crenens okucnenus. [Ipapuiia onpeneneHus CTeneHe OKUCIEHUS 3JIEMEHTOB.
Jemoncmpayuu. Mojenu KpUCTAIIMYECKUX PEHIETOK KOBAJIEHTHBIX M MOHHBIX COEIMHEHUH.
ConocraBnenue (HU3HKO-XMMHUYECKUX CBOMCTB COEIWHEHUN C KOBAaJCHTHHIMU U HWOHHBIMHU
CBSI3IMH
9 kiacc
Pazgen 1. MHoroo6pa3ue XUMHUIECKUX PEAKITUN
Knaccupukanus XuUMHUECKUX pEaKUUi: peakiuud COSAWHEHUS, Pa3lIOKEHHUs, 3aMelleHUs,
oOMeHa. OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakIUHu. TernoBoll 3PQPexkT XUMHUYECKUX
peakuuid. DK30 - W DJHAOTepMHUYeCKHe peakiuu. OOpaTuMble W HEOOpATUMBIE PEAKIUH.



CkopocTh xuMHuecKHX peakuui. IlepBoHadanbHble npencrasineHus o karanuse. [lonsatue o
XMMHUYECKOM PaBHOBECHUU. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DJIEKTPOIUTHUECKAs] TUCCOLMALINS
BEUIECTB B BOJHBIX PAcTBOpax. DJIEKTPOJUTHYECKAs JUCCOLMUALMSA KHUCIIOT, IIEI0YEH U COJIEH.
VYpaBHeHUS SJIEKTPOIUTHUECKON aucconmanuu. Cnabble W CHUIIbHBIE JJIEKTPOJIUTHL. CTerneHb
JUcconuanuu. Peakiiuy noHHOro oOMeHa U yciaoBUs UX NMpOoTeKaHus. Peakuyun noHHOro oomMeHa
U yCIOBHMS WX nporekaHus. ['maponus coneil. XuMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCIMHEHUN B CBETE MPECTABICHUNA 00 3JEKTPOJIUTHUECKON TUCCOLMALM U
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMAX.

Lemoncmpayuu. IlpuMepsl 3K30 - U DHAOTEPMUYECKHUX peakuui. B3zaumonencTBue LHHKA C
COJIIHOM M YKCYCHOM KHCIIOTaMU. B3amMozieicTBHE TpaHyJIMPOBAHHOIO IIMHKA W IIMHKOBOMN
IBUIM C COJIIHOM KucioTod. BzammoneiictBue oxcuna meau (1) ¢ cepHoit kuciotoil pasHoii
KOHIICHTPAllMW TPH PA3HBIX Temueparypax. l'opeHue yrias B KOHLEHTPUPOBAHHOM a30THOM
kuciore. ['opeHune cepbl B pacIulaBIeHHOM cenuTpe. McnblTaHue pacTBOPOB BEILIECTB Ha
3JEKTPUYECKYIO IPOBOAUMOCTE. J[BUKEHUE HOHOB B AJIEKTPUYECKOM ITOJIE.

Jlabopamophvle onvimul. IIpuMepbl 5K30 - U YHIOTEPMHUYECKUX peakiuil. M3ydeHue BIusHUSA
YCJIIOBUM TIPOBEICHHUS XWMHUYECKOW peakiuu Ha e€ CKOpocTh. Peakmmm oOMeHa MeEXIy
pacTBOpaMu IEKTPOIUTOB

Pacuémuvie 3a0auu. BeraucieHns 1o TEpMOXMMHYECKUM YPAaBHEHHUAM PEaKIUM.

Ipaxmuueckas paboma 1. I3y4ueHne BIVSHUS YCIOBUH TIPOBEICHUS peaklIni Ha €€ CKOPOCTb.
Ilpakmuueckas paboma 2. PemeHne dKCIEPUMEHTANIBHBIX 3a7ad 1Mo Teme «CBOMCTBA KHUCIIOT,
OCHOBAHUU U COJIEH KAK IEKTPOJIUTOB.

Konmponvnas paboma 1 no meme «Mno2oobpasue xumuseckux peaxyuii»

Paznen 2. MHOro0OOpasue BemecT
l'anocenvr . TlonokeHHe TaJIOT€HOB B MEPHOAMYECKOW CHCTEME M CTPOCHHE HX aTOMOB.
dusnuecknue U XUMUYECKUE CBOMCTBA ranoreHoB. CpaBHUTENNbHASI XapaKTEPUCTUKA TaJOr€HOB.
IIpumenenne ranoreHoB. XnopoBopopod. Ilomyuenue. ®Pusnyeckue cBoiictBa. ConsHas
KHUCJIOTau €€ COH.
Ipaxmuueckas paboma 3. IlomyueHnue XJI0poBOIOPOIa U U3YUEHUE €TO CBOWCTB.
Lemoncmpayuu. @uzndeckue cBOWCTBA rajoreHoB. [lomydenue XinopoBo1opoia U paCTBOPEHHE
€ro B BOJIE.
JlabopamopHvle onvimsi. PactiozHaBaHHE COJSTHOW KUCIIOTHI, XJIOPUAOB, OPOMHUIOB, HOIUAOB U
nona
Kucnopoo u cepa. TlonoxeHue KHUCIOpOJa M Cepbl B MEPHUOJUYECKON CHCTEME XUMUUYECKUX
2JIEMEHTOB, CTpoeHHe HuX aToMoB. Cepa. Asmnorponust cepbl. duU3MUECKHME M XHMHUYECKUE
cBoiictBa cepsl. [Ipumenenue cepol. CepoBogopon. Cynbduasl. CepHuctsiii ra3. CepHucras
kuciora u e€ comu. Oxenp cepsl (VI). CepHas kucnora u e€ conu. OKHCIUTENBHBIE CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
Ilpakmuyeckas paboma 4. Pelienne skcriepuMeHTaIbHBIX 3a7a4 1o Teme «Kucnopoa u cepay.
Jemoncmpayuu. Annotporus kuciaopona U cepsl. OOpasubl NPUPOAHBIX CYIb(UIOB H
cynb(}arToB.
Jlabopamopnvie onvimul. PacriosHaBanue cyabdu-, CyabOUT- U cylbpaT-HOHOB B pacTBOPE.
Pacyémuvie 3a0auu. BeraucneHus mo XUMHUYECKUM YPaBHEHUSIM MAaccChl, 00bEMa U KOJIUYECTBA
BEIECTBA OJIHOTO U3 MPOAYKTOB pEaKUUU [0 Macce HCXOIHOrO BellecTBa, O00BEMY WU
KOJIMUYECTBY BEILIECTBA, COAEPIKAIIETO ONPEAEIEHHYIO 100 pUMeceit
Asom u ¢ocgop.llonoxenue azora u dochopa B NEPUOAMUECKONH CHUCTEME XMMHUYECKHX
3JIEMEHTOB, CTPOEHUE MX aTOMOB. A30T, €ro CBOMCTBA U NMpUMeHeHue. AMMuak. @uUsndeckue u
XuMHueckue cBoiicTBa. [lonydyeHue u npuMeHeHue.
Ipaxmuueckas paboma 5. Ilomydenne aMmMuaka U U3y4eHUE €T0 CBOWCTB.
Comun ammonwust. Okenn azota(ll) m oxcun azota (1V) . A3oTHas kucioTa u €€ Cou.
OxkucnurenpHble CBOWCTBA a30THOM KucioThl. Docdop. Ammorpornus ¢docdopa. CpoiicTBa
tdocdopa. Oxcua pocdopa (V). OprodocdopHas Kuciaora u e€ Cou.
Jemoncmpayuu. llonmydyeHne amMmuaka M €ro pacTBopeHue B Boze. OOpas3ibl MPHUPOIHBIX
HUTPATOB M ocdaToB.
Jlabopamopusie onvimsi. B3auMoeiicTBHE COJIEH aMMOHHMSI CO IIEI0YaMuU



Venepoo  u xpemmnuii . IlonoxxeHue yriepona M KpeMHHUS B TMEPHOIUYECKONW CUCTEME XU-
MHYECKHX 3JIEMEHTOB, CTPOCHUE HX aTOMOB. AJUTOTPOITHBIE MOAU(DHUKAIINH yrIIepoa.
XuMHUYEeCKue CBOMcTBa yriepoja. AncopOuus. YrapHelid ra3, cBoiicTBa M (PU3HUOIOIMUYECKOE
nercTBUe. YTIIEKUCHIBINA ra3. YTrojbHas KUCIIOTa U €€ COJIH.

Ilpakmuyeckaa paboma 6. Ilomyuenue oxcuaa yriepoga (IV) um um3yueHue ero CBOMCTB.
Pacnio3naBanue kapOOHATOB.

XKusoit Mup — mup yrnepona. Kpemuuii u ero coenunenus. Cmexno. [{emenm.

Hemoncmpayuu. Kpucrannuueckue peméTku anmaza U rpadura. OOpas3ubl NPUPOJIHBIX
KapOOHATOB M CHJIMKATOB.

Jlabopamophvle onvimei. O3HaAKOMIIEHHE CO CBOWCTBAMH M B3aMMONPEBPAILICHUSIMA KapOOHATOB
u rusipokapObonaToB. KauecTBeHHbIE peakiiui Ha KapOOHAT - U CUIIMKAT-UOHBI

Konumponvnas paboma 2 no meme «Hememannvl»

Memanner 1losioxkeHHEe METAIIOB B MEPUOJMYECKON CHCTEME XMMHUYECKHX 3neMeHToB /I. .
MenneneeBa. Mertaminueckas cBsi3b. @uznueckue cBoiicTBa MeTauioB. HaxoxaeHue meTtanioB
B NpUpOAEC U OOIMEe CHOCOOBI WX TONy4YeHHsA. XUMHUYECKHE CBOWCTBA MeETaUIOB. Psin
CTaHJAPTHBIX JEKTPOIHBIX MOTEHIHAIOB (AIEKTPOXUMUYECKUHN PAJl HANIPSHXKEHUI ) METaIOB.
[lenounsie metamibl. Haxoxxnenne B mpupoae. Ouzndeckue u XuMudeckue cBorMcTBa. OKCHUIIBI
Y TUAPOKCH]IBI IIETOUYHBIX MeTauioB. [Ipumenenue mienounsix MetamioB. llenounozemenbHbie
Metauiel. Haxoxnenue B npupoje. Kanbumii u ero coenqunenust. 2KECTKOCTh BOJBI U CIOCOOBI €€
yctpaHeHus. Amomunuid. Haxoxnenwe B mpupone. CpoiicTBa amomuHHS. AM(OTEPHOCTH
okcuga u Tuapokcuma amomuHus. JKenezo. Haxoxxnmenue B mpupone. CBoicTBa jkernesa.
Oxcupsl, runpokcuasl u conu xenesa(ll) u sxenesza (I11)

Ilpakmuueckas paboma 7. PelieHne sKCHEpPUMEHTAJIbHBIX 334au N0 TeMe «MeTamisl U UX
COEIMHEHUS.

Jemoncmpayuu. O6pa3upl BaXKHEWIINX COEIMHEHUN HATpUS M Kajusl, IPUPOJHBIX COEIMHEHUN
MarHus, Kajblusi MW  aJIOMHHMS, OKEJIE3HbIX pyA. B3aumopeilcTBue  IIE€TOYHBIX,
IeJIOYHO3EMETIbHBIX METAJUIOB U aJIFOMHUHUS ¢ BOJ10M. CokUraHue keje3a B KUCIOPOE U XJIOpE.
Jlabopamopnvie onwvimel. IlonyueHue THUIAPOKCHAA ATIOMHHHS U B3aUMOJEHCTBHE €ro c
kuciotaMu u menodamu. [lomyaenne runpoxcunon xkemnesa(ll) u xenesa(lll) u B3aumosericteue
HX C KHCIIOTaMHU M LienoyaMu. B3aumogelcTBue pacTBOpa THMAPOKCHUIA HATPUS C pacTBOpaMu
KHUCJIOT U COJIEH.

Pacuémmuvie 3a0auu. BpluucieHuss MO XMMUYECKMM YpaBHEHHMsSIM Macchl, o0OBbEMa WIH
KOJIMUYECTBAa BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIMU MO0 MAacce UCXOAHOIO BEIIECTBA, 00BEMY
WM KOJIMYECTBY BEIIECTBA, COJIEPKALIET0 ONPEIEIEHHYIO JOII0 IIpUMeceit

Ilpomescymounas ammecmayusi. Konmponvnas paboma 3 no pasoeny 1-2.

Pazoen 3. Kpamkuii 0630p eadxcuetimux opeaunuyeckux eewjecms. IlpemMer opraHmdeckoin
xumun. Heoprannueckue u opraHMYeCKHe COECIUWHEHHUs. YTJEpOJ — OCHOBA JKU3HHU Ha 3eMile.
OCOOEHHOCTH CTPOEHHUsI aTOMa YIjepoJla B OPraHUYECKHX COCIUHEHMAX. YTIJIECBOJOPOJIBL.
[IpenenbHble  (HACHIIICHHBIC) YIVIEBOJOPOABI. MeTaH, »dTaH, MpomaH — MPOCTEHIIHE
NPEICTaBUTENIN TPEACTbHBIX  yriIeBoA0poaoB. CTpyKTypHBIE (OPMYIBI  YTIIE€BOJOPOJIOB.
l'omonornueckuii psj MpeaeabHbIX YriaeBoJaopoaoB. ['oMmonoru. dusnyueckne U XUMHYECKHE
CBOICTBa IMpenebHBIX YIIeBOAOpOAOoB. Peakuuu ropenus u 3amelueHus. Haxoxnenue B
MIPUPOJIEe TPEEIbHBIX YriIeBoa0poaoB. [Ipumenenne Merana. HempenenbHble (HEHACHIILIEHHBIE)
YII€BOJOPOAbl. OJTWICHOBBIM psii HENpPENENbHBIX YIIIEBOAOPOAoB. OTuieH. dusnueckue u
XUMUYECKHE CBOMCTBA 3TWiIeHA. Peakius npucoenunenns. KauecTBeHHbIE peakluy Ha STUJIEH.
Peaknmsa nommMepmsanuu. Ilommatunen. [lpumeHeHne dTwieHa.  ANETWIEHOBBIM — psfl
HENpeneIbHbIX YIIIeBoJoponoB. AnerwineH. CpoiicTBa auerwieHa. lIpumeHeHue aneTuieHa.
[TpousBoanbie yrieBonopoaoB. KpaTkuit 0030p OpPraHMYECKHUX COCIUHEHHM: OJHOATOMHBIC
CIUPTHI (METaHOJ, TAHOJ), MHOTOATOMHBIE CIUPTHI (3THIICHTIIUKOIb, TIUIEPUH), KApOOHOBBIE
KHCIIOTHI (MypaBbUHAs, YKCYCHasi), CIOXHbIE 3(UpPBI, KUPBI, YIJIEBOAbI (IJIIOKO3a, caxaposa,
Kpaxmall, LeJUII0NI03a), aMHHOKHUCIOTHI, Oenku. Ponp OenkoB B opranusme. [lonatue o
BBICOKOMOJIEKYJISIpHBIX BemlecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMEp, MOJIHMMEp, CTPYKTYpPHOE
3BEHO, CTENEeHb NnoauMepu3auuu. [lonustuneH, noaunponuieH, NOJIUBUHIIXIOPUT



4. TemaTH4eCKOE IJIAHUPOBAHUE

Ne Pasgen/rema BocnurarenbHblil HOTEHLIMAN YpOKa Kon-so | /o,
/11 8 Kimacc 4acoB n/p,
K/p
1 OCHOBHBIE MOHATHUS - IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (53) n/o-
XUMUH (YPOBEHBb ¢dbopM paboTHI C O0yJAIOIIMMHUCS : 15
ATOMHO-MOJICKYJISIPHBIX | HHTEJUICKTYAIBHBIX HTP, CTUMYJIUPYIOIIAX n/p-
NIPECTABICHHIA) MI03HABATEIbHYIO MOTHBALIUIO 6 6
1. IlpeameTt xumun oOyuarolmxcs; 15 K/p-
2. [lepBoHayabHbIE | JUCKYCCH, KOTOPBIE JAIOT 00yYaIOIIUMCS 3
XUMHAYECKHIE TTOHSATHUS BO3MOYKHOCTH PHOOPECTH OTIBIT BEACHHUS 5
3. Kucnopon KOHCTPYKTMBHOTO 1Majiora, FpynroBoi 3
4. Bonopon paboTHI WK paboTHI B TTapax, KOTOphIE ydar | 7/
5 Bopna. PactBopsr KOMaHJIHOW paboTe U B3aUMOJIEHCTBHIO C 5
6. KonuyecTBeHHbIE | IpYyrUMU 00YJIarOIITUMUCS,
OTHOIICHUS B XUMUHU - UHULIMMPOBAHHE U TOIEPIKKa
7. OCHOBHBIE KJIACCHI | MCCJIEAOBATEIBCKON AEATEIBHOCTHA 12
HEOpraHNYECKuX o0yJaromuxcs B paMKax peain3alii UMU
COEJIMHEHUN WH/IMBUYaJIbHBIX U TPYNIOBBIX
UCCIIEIOBATENILCKUX MTPOEKTOB,
TeHEPUPOBAHUS U 0OPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK YBAKUTECIHLHOT'O
OTHOLIEHHUS K 9YKUM UJIeIM, O()OPMIIEHHBIM
B paboTax Apyrux uccieaoBaTelei, HaBbIK
yOJINYHOTO BBICTYIUIEHUS MEepes
ayIUTOpUEH, apryMEeHTHPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3pEHMSI
2 [lepuonuueckuii 3ak0H | - MpUBJICUCHIE BHUMaHHs oOyJaromumxest K | 7
n IIepuoanecKan [IEHHOCTHOMY aCIEKTYy U3y4aeMbIX Ha
crcTeMa XUMIMCCKUX YPOKax sIBJIEHUH, OpraHu3aius paboTsl ¢
anemenToB /l. W. N
MOJTy4aeMOi Ha YpOKe COLUAIbHO
MenneneeBa. CtpoeHue . N
AToMa 3HaYMMOI HH(pOpMaIHei;
- BOCIIUTaHHE OTBETCTBEHHOTO
IPaXXIaHCKOT'O TTOBEJICHHUS, Yepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS,
3aja4 JAJIs pelIeHus], MPOOJIEMHBIX CUTYalui
11 00CYXJIeHUs B KJIacCe;
3 CrtpoeHue BeriecTsa. - IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX 8 K/p -
XuMunyeckas CBs3b ¢dopM paboTHI ¢ 00yUAOIIUMUCS: 1
WHTEJUIEKTYaJIbHBIX UTDP, CTUMYJIHPYIOLIIX
MI03HABATEIbHYIO MOTHBALIUIO
o0yJaronmxcs;
Bcero 3a ron 68
Ne Paznen/tema BocnuraTenbHblil MOTEeHLIMAN ypoka Kon-Bo
n/m | 9 knace 9acoB




1 Crpoenue BEIECTBA | - YCTAHOBJICHUE JOBEPUTEIIHHBIX (15) n/p2
Xumuyeckas CBSI3b. | OTHOIICHUM; MPUBJICUYECHUIO UX BHUMaHUS K n/o-
MHuoroo6pasue o0cyxaeMoi Ha ypoke HH(pOpMaInH, 1
XUMHUYECKUX PEaKITUi. AKTUBHU3AIMH UX TTO3HABATEIIBHOM K/p-
1. CtpoeHue BeliecTna. eATEIbHOCTH; 2 1
CreneHn OKHCICHHS
1. Knaccudukanms 4
XUMHUYECKHUX PeaKIIHii
2. XUMUYECKUE PEaKIIH 9
B BOJIHBIX PacTBOpax

2 MHorooOpa3ue BeuiecTB | - IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (43) n/p-
1.I'anorenst dhopm paboThI ¢ 0OYJAFOIIIIMUCS 5 5
2. Kucnopon u cepa JTUCKYCCUM, KOTOPBIE JAOT OOyJarommmest | 8 n/o-
3. Azot u docdop BO3MOKHOCTB IPHOOPECTH OIIBIT BEJACHUS 9 11
4. Yraepol M KpeMHUH | KOHCTPYKTHUBHOTO IMAJIOra, TPYyNIOBOi 8 K/p-
5. MeTtamibt paboThI WK paboTHI B TTapax, KoTopsie yuar | 13 2

KOMaHIHOU paboTe U B3aMMOJCHCTBHIO C
JAPYTUMH 00 yJaIOIIUMUCS;

- UHUITUUPOBAHUE U MOJICPIKKA
UCCIIEIOBATEIILCKOM ACITETbHOCTH
o0yJaromuxcs B paMKax peaau3aiui HMH
WH/IUBUYAIBHBIX U TPYIIIIOBBIX
HCCJICIOBATEIILCKHIX TIPOEKTOB,

3 KpaTtkwuii 0630p - IpUBJICUYCHUE BHUMaHUs oOydatonuxcs k | 10 K/p
Ba)KHCHIINX LIECHHOCTHOMY aCIIEKTY U3y4YaeMbIX Ha 1
OPTraHM4CCKUX BEIICCTB. | yhokax spaeHuii, opraHu3anus paboTsl

ITOJIy4a€MOM Ha YPOKE COLIMAIIBHO
3HAYMMOi HH(pOpMAIHEl; OXpaHa 3T0POBbs
U OKPYXAIOIIEH CPEBI.
Bcero 3a ron 68

TeMbl mpoekToB
1.

2.
3.
4

8 Kiacce

«3ammra aTMOC(HEpHOro Bo3ayxa» (TpynnoBoii )

«BpIpamuBanye KpuCTaIoB» (MHIUBUYAJIbHBIN)
«MccrnenoBanue NUTHEBON BOJbI MECTHOCTH, TA€ 5 KUBY. (MHIUB.)
«Kuznb u gestensHocts [I.1. Menneneesa (MHAUBUya IbHBIN)

Temsbl npoekToB 9 kinacc
«Bnusaue ¢propun nona Ha smMaip 3y0oB.(MHII.)
«Koppo3us xkese3a B pa3IMuHbIX cpeaaxy» (MHI.)
«MuHepanbHble y100peHus» (TpyIInoBoil)

CoNoOR~WNE

«Xumus Ha KyxHe» (MH]T.)

«Xumus 31eMeHToB 1 A rpynmnsl» (MHA.)
«XuMUs A7IEMEHTOB 2A TpyIIbD (MH]T.)
«Xumus 371eMeHTOB 3A rpynmsD» (MHA.)
«XuMus 371eMeHTOB 4A TpymIbD (MH]T.)
«X¥MHUs 371€MEHTOB SA rpynns» (MHA.)
10 «X¥UMUs AJIEMEHTOB 6A TpyIIbD (MH]T.)




