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ITosacHUTENbLHAA 3alICKA

Pabouas mporpamma npeamera «XuMHs» 00s3aTeNbHON IpeaMeTHON obnactu «EcTecTBeHHO — HaydHbIe IPEIMETHDY 1Ji1 OCHOBHOTO OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:

1. ®enepanbhbliii 3aK0H OT 29 nexadps 2012 r. Ne 273- @3 «O6 obpa3zoBanun B Poccuiickoit deneparnumy.

2. O6 yrBepxaenun Canllun 2.4.2.2821-10 «CaHuTapHO—-3NUAEMHOJIOTHYECKHE TpeOOBaHUS K YCIOBHSIM M OpraHu3anmuud OOy4deHHs B
00111e00pa30BaTEIBHBIX YUPEKACHUAK»: MOCTAHOBIICHHE | JTAaBHOTO rOCyIapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoit @enepannu ot 29 nexadps 2010
r. Ne189, r. MockBa; 3apeructpupoBano B Muntocre 3 mapra 2011 r.

3.00 ytBepxxkaeHHM (enepalbHBIX IMEepeyHel yueOHMKOB, PEKOMEHJOBaHHBIX (JIOMYIIEHHBIX) K MHCIOJIb30BAaHUIO B 0Opa30BaTEJILHOM IIpOLEcCE B
00pa30BaTEeNBHBIX YUPESKICHUAK, PEATH3YIONINX 00pa30BaTebHBIC MPOTrPaMMBI 00IIETO0 00pa30BaHUSI W UMEIOIIMX TOCYAapCTBEHHYIO aKKpEAWUTAIHIO,
Ha 2014\15 y4eOHbIii Tox: puKa3 MuHKcTepcTBa 00Opa3oBanus u Hayku Poccuiickoit @eneparuu ot 31 mapra 2014 1. Ne 253 r. Mockaa.

4. IlpumepHasi OCHOBHasi 0Opa3oBaTeibHas MPOrpaMMa 00pa30BaTEIbHOIO YUPESKICHHS: MUCHMO JIeapTaMeHTa ooOmero oobpazoBaHus MUHHCTEPCTBA
oOpa3oBanus Hayku Poccuiickoit @enepannu ot 01 HosiOps 2011 1. Ne 03-776.

5. denepanbHbIii rocy1apCcTBEHHBIN 00pa30BaTeIbHbIN cTaHIapT OCHOBHOIO 0011ero obpazoBaHus: npuka3z MunoopHayku Poccun ot 17 nexabps 2010 r.
Ne 1897.

6. OcHoBHast 0OpazoBaTeNbHasl MporpaMMa OCHOBHOTO ob1iero oopazoBanusi MBOY «COIILl Ne9 um.B.U.HekpacoBay
- ”HOPMAITMOHHO — METOAUYECKMX MATEPUAJIOB:

1.. Asrtopckas nporpamma: I'apa H.H. Ilporpammsr oGmeoOpa3oBatenbHbIx yupexaeHuil. Xumus. Ilpeamernas nunus yuyeOnukoB I'.E. Pymsutuca,
@&.I".®enpamana- M.: Tlpocsemienue, 2011.

2.. [IpumepHble TporpamMmsl 1o y4eOHBIM npenMeTaM. Xumus. 8-9 kiaccel. — 2-e u3a., nopad. - M. Ilpocsemenue, 2011 — 44 c. — (CtannapTsl BTOPOro
TTOKOJICHHUS ).



He.]'II/I HU3Yy4YCHUA NpeaMeTa ¢ TOYKHU 3PCHUA (l)OpMI/IPOBaHI/Iﬂ JIUYHOCTHBIX, METANIPECAMETHLIX U MPEAMETHLIX PE3YyJIbTAaTOB.

— obecneueHue IJIAHUPYEMBIX PE3VYJIbTATOB IO AOCTHIKCHHUIO BBIITYCKHHUKOM IECJIEBBIX YCTAaHOBOK, 3HaHPII>i, YMeHHﬁ, HaBBIKOB, KOMHGTCHHI/Iﬁ n

KOMHGTGHTHOCTGI;’I, ONpeCaACIICMbIX JINYHOCTHBIMU, CeMefIHBIMI/I, O6H.[CCTBCHHBIMI/I, rocyaapCTBCHHbBIMU HOTpGGHOCTSIMI/I 1 BO3MOXXHOCTAMHA 06yqa10merocsl
CpCAHCIO HIKOJBHOI0 BO3pacTa, MHANBUAYAJIbHBIMU 0COOEHHOCTSIMH €T0 Pa3BUTHA U COCTOAHUA 3J0POBbA;
— CTAHOBJICHUEC M PAa3BUTUC JIMYHOCTHU B eé WHAUBUAYAJIbHOCTH, CaM06LITHOCTI/I, YHUKAJIbHOCTHU, HCTIOBTOPUMOCTH.

B ocHoBe peanuzannuyu 0OCHOBHOIM 00pa30BaTeIbHON MPOrPaMMBI JIE)KUT CUCTEMHO-AESITEIbHOCTHBIN MOXO0/.

OO0masi xapakTepuCTHKA y4eOHOI0 MpeaMeTa

Oco0eHHOCTH co/iep )KaHus OOYICHHSI XUMUU B OCHOBHOH IIKOJIE 00YCIIOBJICHBI CIICIU(DHKOM XMMHUW KaK HAYKH M MIOCTaBJICHHBIMU 3a1adaMu. OCHOBHBIMU

npobiieMaMu XUMHUH SIBJISIIOTCS M3Y4YEHHE COCTaBa M CTPOCHHUS BEIECTB, 3aBHCHUMOCTH MX CBOWCTB OT CTPOECHHS, MOJy4YEHHE BEIIECTB C 3aJaHHBIMU

CBOMCTBaMHM, UCCIIEOBAaHUE 3aKOHOMEPHOCTEH XMMHYECKHUX PEaKIUi W MyTeW yIpaBJCHUS UMHU B LEJSAX TOJYUYECHHs] BEHICCTB, MAaTEPUATIOB, YHEPTHUU.

[ToaTomy B mporpaMMe o XUMHUH HAILIUTH OTPAXKEHUE OCHOBHbBLE COOEPHCAMENbHBLE IUHULL:

*BEIIECTBO — 3HAHUSI O COCTABE M CTPOSHUU BEIIECTB, UX BAKHEHIINX (DU3NIECKUX U

XUMHYECKHUX CBOMCTBAX, OMOIIOTUYECKOM JICHCTBUMY;

*XMMHYECKasi PEaKIs — 3HAHUS 00 YCIOBUSX, B KOTOPBIX MPOSIBISIOTCS XUMAYECKHE CBOMCTBA

BEIIIECTB, CIIOCO0aX yMpaBICHHs] XUMUYECKIMHU MPOIIECCAMU;

* MPUMEHEHHUE BEIIECTB — 3HAHUS W OMNBIT MPAKTUUECKOU NEATEILHOCTH C BEIIECTBAMHU, KOTOpPbIE HamOOJee 4acTo YMOTPeOJSIIOTCA B IMOBCEIHEBHOU

YKU3HH, IIUPOKO MCHOIB3YIOTCS B IPOMBIIIIEHHOCTH, CEIBCKOM XO35ICTBE, HA TPAHCIIOPTE;

*SI3BIK XUMHUU — CHCTEMa BOKHEHUIIINX MOHATUN XUMHUHU U TEPMUHOB, B KOTOPBIX OHH

OTHCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM YHCIIE U TPUBHAIBHBIC), XUMHUECKHE (OPMYJIIbI U YPaBHEHHUS, a TAKXKe

npaBujIa MepeBo/ia HH(POpPMAIMK ¢ €CTECTBEHHOTO S3bIKa Ha SI36IK XUMHUH U 00paTHO.

[TockonpKy OCHOBHBIE COAEPKATEIbHBIE TUHUU HIKOJIBHOTO Kypca XMMUU TECHO MEPEIUIETeHbl, B MPUMEPHON MPOrpaMMe COAEP:KaHHUE MPECTaBICHO HE

1o JIMHUSIM, a o OjokaM: «OCHOBHBIE TTOHSATHSI XUMUHU (YPOBEHb aTOMHO-MOJICKYJISIPHBIX MPEACTaBIeHUN)», «[lepuonnueckuii 3aK0H ¥ IEPHOTUIECKAS

cuctema xumudecknx sneMeHToB [l. M. MenaeneeBa. CTpoeHue BemecTBay, «MHOroobpasue XUMHUECKUX peakiuiiy, « MHOroobpasue BEIecTBy.
Conepxanne TMporpaMMbl HANpaBlIEHO HA OCBOEHHE ydalluMHUCA 0a30BbIX 3HaHUH, (QopMupoBaHue 0a30BBIX KoMmmeTeHTHocTed u Y VY], 4to

coorBercTByeT TpeboBanusiM PI'OC k ocBoenuto oOywaromumucs OOIl. B mporpammy BKIIIOYEHBI BCE TEMBI, NPEIYCMOTPEHHBIE MPUMEPHOI
porpaMMoii yueOHOTo Kypca



HHaHpreMble pe3yJbTaThbl 0CBOCHUA yqeﬁnoro nmpeamMera «XHMHSD)

8-it knacce
JINYHOCTHBIMH Pe3yJIbTATAMH H3yUYCHHS MpeaMeTa « XUMHUS» ABISIOTCS CICIYIOIINE YMCHHUS:

Oco3HaBaTh €IMHCTBO U LEIOCTHOCTh OKPYKAIOIIET0 MUPa, BO3MOXKHOCTHU €0 MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUN HAYKH.
[locTtenenHo BrIcTpanBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHUE:

OCO3HAaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPA30BAHHIO, B TOM UHCJIE U B PAMKaX CAMOCTOSITEIbHOMN I€ATeIbHOCTH BHE IIKOJIBL;

OLICHUBATh KU3HEHHBIE CUTYalLlUU C TOYKHU 3peHHs 0€301acHOro 00pa3a )KH3HU U COXPaHEHUS 3[J0POBbS;

OLICHUBATh SKOJIOIMUECKUN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKa U IPUPO/IBI.
@opMHUPOBaTh 3KOJIOTMYECKOE MBIIUIEHHE: YMEHHME OLEHMBATh CBOIO JEATEIBHOCTh M IOCTYNKHM JAPYIHX JIIOJEH € TOYKM 3pEHUs COXpaHEHUs
OKpY’Kalollel Cpebl - FapaHTa >KU3HU U O1aronoiy4us Joaei Ha 3emie.

MeTtanpeaMeTHbIMH pe3ylibTaTaMU H3y4eHUs Kypca «XUMHUS» SBIseTcs (OpMUpPOBAHUE YHUBEPCATbHBIX yueOHbIX neiicteuil (Y'Y ).
Pecynamusnvie YVI.

CamocrosTenbHO 0OHAPYKHUBATh U POPMYIUPOBATH YU€OHYIO MPOOIEMy, ONPEAEIATh Lesb y4eOHOU AesITeNbHOCTH, BBIOMpPATh TEMY MPOEKTa.

BoiaBurate BepcuM pelieHus MpoOJIeMbl, OCO3HaBaThb KOHEUHBIM pPE3yJbTaT, BHIOMpATh M3 MPEAJIOKEHHBIX M HCKaTh CAMOCTOATEIBHO CpEICTBA
JOCTHKEHUS LIEIH.

CocTaBnsTh (MHAMBUAYAJIBHO WK B TPYIIE) JIaH PELICHUs MPoOaeMbl (BBIIOJIHEHUS IPOEKTA).

Paboras no niany, cBepATh CBOM JEMCTBUS C LIENbIO U, P HEOOXOAUMOCTH, UCIIPABIATH OMIMOKH CaMOCTOSITENBHO.

B nuanore ¢ yuuteneM coBepUIEHCTBOBATH CAMOCTOSITEIbHO BEIPAOOTaHHBIE KPUTEPUHU OLIEHKH.

[losnasamenvuvie YVJI:

AHanmM3upoBaTh, CPAaBHUBATH, KIACCU(PUIIMPOBATH U 00001IaTh (PAKTHI U SBJICHUS. BBISBISATH NPUYUHBI U CIEACTBUS MTPOCTHIX SIBICHUIA.

OcCyIecTBISATh CpaBHEHUE, CEPHALIMIO U KJIACCU(DUKAIIUIO, CAMOCTOSTEILHO BBIOMPAsi OCHOBAHUS U KPUTEPUU JI YKa3aHHBIX JOTHUYECKUX OIepaliuid;
CTPOUTH KJIACCU(PUKAIMIO HA OCHOBE TUXOTOMUYECKOTO JICICHHS (Ha OCHOBE OTPHUIIAHMS ).

CTpouTh JTOrHYECKOE PacCyKICHHE, BKIIOYAIOIEE YCTAHOBICHUE IPUYUHHO-CIIE/ICTBEHHBIX CBA3EH.

Co3maBaTh CXeMaTHYECKUE MOJICTH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa.

CoCTaBIATh TE3WCHI, pa3NTUYHbIEC BUABI TUTAHOB (IIPOCTHIX, CIOKHBIX U T.1.). [IpeoOpa3oBriBaTh HHPOpPMAIIMIO W3 OAHOTO BHUIA B APYroil (Tadbiuily B
TEKCT | TIp.).

BoerunteBaTh BCE YPOBHH TEKCTOBOUM MH(OPMAIIUH.

YMeTh ompenensiTh BO3MOXKHBIE HCTOYHMKH HEOOXOIWMBIX CBEJIEHWUW, MPOU3BOJUTH TOWCK HWHGOPMAIMH, aHAJU3UpPOBAaTh M OICHUBATH €&
JIOCTOBEPHOCT.



Kommynuxamuenvie YVJI:

OpraHM30BBIBaTh yueOHOE B3aMMOJICHCTBUE B TPYIIIE (ONPENENIATh OOLIME LIEH, PAaCIIPEACISATh POJIU, J0TOBAPUBATHCS JAPYT C APYTOM U T.1.).

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y Y | ciayxaT TeXHOJIOTUs NMPoOIeMHOro auanora (moOyxIaromuil ¥ NoABOAsIINN quaior) u padoTa B

MaJlbIX FpyMnax, TaKXKe UCII0JIb30BaHUE HA YPOKaX JIEMEHTOB TEXHOJOTUHU MPOAYKTUBHOTO YTEHUS.
IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUEHUSI IPEAMETA «XHUMHUS» SIBISIOTCS CIEIYIOINE YMEHHUS:

— OCO3HaHUe POoJiu 6eujecms:
- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHSITH POJIb BELIECTB B KX KPYTOBOPOTE.

— paccmompenue XuMu4eCKux npoyeccos:
- IPUBOJIUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJIE;
- HaXOJIUTh YEPThl, CBUAETEILCTBYIONIME 00 OOIMMX MPU3HAKAX XUMHUYECKHUX IPOLECCOB U UX Pa3IHyUsX.

— UCNONBL30BAHUE XUMUYECKUX 3HAHUL 8 5blmy.'
— OOBSCHATH 3HAUCHHUE BCIICCTB B XXU3HU U XO3SMCTBE YEIIOBEKA.

— 00vsACHAMDb MUp ¢ MoOUYKU 3PpeHUA XUMUU.
— NePCUHUCIIATh OTINYNUTCIBHBIC CBOMCTBA XUMHUYECKUX BCIICCTB,
— pa3in4aTb OCHOBHBIC XUMUNYCCKUC ITPOLICCCHI;
- OIpCACIATE OCHOBHBIC KJIACCHI HCOPTaHNMYCCKUX BCIICCTB,
- IOHUMAaTb CMBICJI XUMUYCCKHUX TCPMHUHOB.

— 081a0eHue 0CHOBAMU MEMOO08 NOZHANU, XAPAKMEPHBIX O/ eCINeCMBEHHbIX HAVK:
- XapaKTepu30BaTh METO/Ibl XUMHUECKON Hayku (HaOJ0IeHNEe, CpaBHEHHE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJb B IO3HAHUU TPUPOIBL;
- IPOBOJUTH XUMUYECKHE ONBITHI U SKCTIEPUMEHTHI U OOBSICHATD UX PE3YJIbTATHI.

— YMCHHUEC OLICHUBATDH IMOBECACHUC YCJIOBEKA C TOUKHU 3PCHUA XAMUYECKOH 0€30ITaCHOCTH O OTHOIIECHHIO K YCJIOBEKY U IPUPOIC:
- UCIIOJIb30BATh 3HAHHUA XUMUU IIPU CO6J'IIO)1€HI/II/I IIpaBHJI UCITIOJIb30BAHUA OBITOBBIX XUMHYECKHUX mpernaparos,
— pa3jin4aThb OMAaCHBIC U Oc30IacHbIE BCIICCTBA.

BocbMHKJIACCHUK HAYYUTCH:

*OIMCHIBATh CBOMCTBA TBépZ[BIX, KHUAKUX, T a3006p33HBIX BC€IICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,
® XapakKTE€pu3oBaTb BCOIECTBA II0 COCTaBy, CTPOCHUIO U CBOI)IICTBaM, YCTaHABJIMBAaTb IMPHUYUHHO-CICACTBCHHBIC CBA3H MCKIAY
XApPaKTCPUCTHUKAMU BCUICCTBA,

JaHHBIMH



* PaCKpBIBAaTh CMbBICJI OCHOBHBIX XMMHUYECKUX MOHITUH «aTOM», «MOJIEKYJIa», «XUMUUYECKUMN PJIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEUIECTBOY,
«BAJICHTHOCTL», UCII0JIB3Ys 3HAKOBYIO CUCTCMY XUMHU,

* 300paXkaTh COCTaB IMPOCTEHIIUX BEHIECTB C TOMOIIBI0 XHUMHUYECKUX (OPMYJT MU CYHNIHOCTh XUMHUYECKHUX PEAKIMA C MOMOIIBI XUMHUYECKHX
YpaBHEHU;

* BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, @ TAK)KE MACCOBYIO JIOJIK0O XMMHYECKOIO JIEMEHTA B COCIMHEHUSX IS
OIICHKU UX MPAKTUYECKON 3HAUUMOCTH;

* CpaBHUBATh 110 COCTABY OKCHUJIbI, OCHOBaHH S, KUCIOTbI, COJIH;

® KJIaCCI/I(l)I/IIlI/IpOBaTI) OKCHUABI U OCHOBAHUA I10 CBOfICTBaM, KHCJIOTBI U COJIK 11O COCTABY,

* OIMCHIBATh COCTaB, CBOMCTBA U 3HAUCHHUE (B IMIPUPOJIE M MPAKTUUCCKOMN JEITEIBHOCTH YEJIOBEKA) MPOCTHIX BEIISCTB — KUCIOPOAa U BOJIOPO/a;

¢ IaBaTb CPaBHUTCIBHYIO XapPaKTCPUCTUKY XHUMHNYCCKUX JJICMCHTOB U Ba)KHEUIIINX COGI[I/IHCHI/Iﬁ €CTECTBEHHEIX CEMEMCTB IICJIOYHBIX MECTAJIJIOB U
rajoreHoB;

* IOJIL30BAThCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMUUYECKOU MOCY0H;

* MPOBOJANTH HECJIOKHBIC XUMHUUECKHUE OTBITH M HAOIIOACHUS 332 U3MEHEHUSMH CBOMCTB BEIIECTB B MPOIIECCE UX MPEBpAIICHUN; COOII0aTh MpaBHiIa
TEXHUKHA 0€30I1aCHOCTH IIpU MMPOBCACHNN HaGHIOIIeHI/Iﬁ U OIIBITOB,

* pa3nuyaTh SKCIEPUMEHTAIBFHO KUCIOTHI U IIEIO0YH, MOJIb3YSICh UHAMKATOPAMH; OCO3HABATh HEOOXOAUMOCTh COOMIOACHUS MepP 0€30MacHOCTU MPHU
oOpalleHuH ¢ KUCIOTaMH | IIEeJTI0YaMH.

* KIaccu(UIMPOBATh XMMHUYECKHUE DIIEMEHThl HAa METalUIbl, HEMETaJUIbl, 3JIEMEHTHI, OKCUIbl W THUIPOKCH]IBI KOTOPHIX aM(pOTEpHBI, U HHEPTHHIC
3JIEMEHTHI (ra3bl) AJI1 OCO3HAHUS BaKHOCTHU YIOPSIIOYEHHOCTH HayUHbIX 3HAHUN;

* pacKpbIBaTh CMbICH nepuoaudeckoro 3akona J{. . Menzaeneena;

* OIIMCBIBATh U XapaKTEpHU30BaTh TAOINYHYIO (HOPMY NEPUOANYECKON CUCTEMbl XUMUYECKHX JIEMEHTOB;

* XapaKTepU30BaThb COCTAB ATOMHBIX SIEp M pacHpelie]ICeHUEe YHCla 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHX 3JIEMEHTOB MallbIX
NepruoaoB Hepnonnqecxoﬁ CHUCTEMBI, a TAKXKXC KaJIusg U KaJIbITHA,

* pa3yInyaTh BUJIbI XUMHUYECKOU CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOJISIPHYIO U METAJTMYECKYIO;

* 1300paXkaTh 3JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00pPa30BaHHBIX XUMHUUYECKHMHU CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAITMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METANINYECKHX;

® XapaKTECPU30BaTh XUMHUIYCCKUC DJICMCHTEI 1 UX COCANMHCHUA HAa OCHOBE ITOJIOXKCHUS 3JICMCHTOB B nepnogmquKOﬁ cucreMe U 0coOeHHOCTEH CTPOCHUA
UX aTOMOB;

* OIKUCHIBATh OCHOBHBIE 3Tarbl OTKpbITUA []. 1. MeHnneneeBbiM NepruoInuecKoro 3aKk0Ha U NEPUONYECKON CUCTEMbI XUMUUECKUX JIEMEHTOB, )KU3Hb U
MHOTO00pa3HyI0 HAyYHYIO JIEATEeILHOCTh YUEHOTO;

* XapaKTepu30BaThb HAYYHOE M MHPOBO33PEHUYECKOE 3HAUEHUE IEPUOAMYECKOr0 3aKOHA U MEPUOJUYECKON CHUCTEMbl XHMMHUYECKHX DJIEMEHTOB
J. . Menneneena;

* 0CO3HaBaTh HAYYHBIE OTKPBITUS KaK Pe3yNbTaT JIUTEIbHBIX HAOIIOICHUH, ONIBITOB, HAYYHON TIOJIEMUKH, TIPEOI0ICHUS TPYAHOCTEN 1 COMHEHHIA.



BocbMHKJIaCCHUK IMOJYYUT BO3MOKHOCTb HAYYUTHCH:

IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B IOBCEITHEBHOM JKU3HH;

* 0CO3HABaTh HEOOXOAMMOCTDb COOJIIOICHHSI TPABMII SKOJIOTHUYECKH O€30M1acHOT0 TOBEACHHUS B OKPY KAIOIIeH PUPOIHOM cpene;

* IOHUMATh CMBICI U HEOOXOAUMOCThH COOJNIOICHUS MPEANUCAHUHN, TpelaraeMblX B UHCTPYKIMSIX MO HCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM
XAMHH U Ap.;

* HCIIOJIB30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH IPU BBIIOJHEHUU HCCIIEIOBATENLCKUX MPOEKTOB IO M3YYEHHUIO CBOMCTB, CIOCOOOB
IIOJIy4EHUS Y PACIIO3HABAHHUS BEILIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIONb3ys CPEJICTBA YCTHOM M MUCHbMEHHON KOMMYHHUKAIMU MPU paboTe ¢ TeKcTaMu ydeOHUKa U
JIOTIOIHUTEIbHON JINTEPAaTypOi, CIIPaBOUYHBIMHU TaOJULAMH, HPOSBIATH TOTOBHOCTh K YBa)KEHUIO MHOM TOUYKHM 3pPEHMSI IPU OOCYXKAECHHUU pEe3yJIbTaTOB
BBIMIOJTHEHHON paloThI;

* OOBEKTHUBHO OLICHUBATh HMH(OPMAIMIO O BEIIECTBAX W XHMMHUYECKHX IIPOIECCaxX, KPUTUYECKH OTHOCHTHCS K IICEBAOHAYYHOW HH(OpMAImH,
HEZ00POCOBECTHOI pekiiamMe, Kacarollencs UCIIOIb30BaHUs PA3IMYHBIX BEIIECTB.

* OCO3HABaTh 3HAYEHUE TCOPETUYECKUX 3HAHUM JUIS IPAKTUYECKOM ACATEIBHOCTH YEJI0BEKA;

* ONUCBIBATH N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHaN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOINYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB JJIsl OOBSICHEHUS U TIPEIBUCHHS] CBOMCTB KOHKPETHBIX
BEILECTB;

* pa3BUBaTh MH(MOPMALMOHHYIO KOMIETEHTHOCTb IOCPEICTBOM YINIyOJ€HUS 3HAaHUN 00 MCTOPUM CTAHOBJIEHHS XMMHUYECKOW HayKH, €€ OCHOBHBIX
MOHATUH, TIEPUOJUYECKOT0 3aKOHA KaK OJHOTO U3 BAXXHEHIIINX 3aKOHOB IIPUPOJIBI, & TAKIKE O COBPEMEHHBIX JTOCTUKECHUAX HAYKU U TEXHUKHU.

9-11 knacce

JIMYHOCTHBIMH pe3yJbTaTaMMi U3YUCHUA TPEAMETA «XUMUS» SIBISIOTCS CJICAYIOIINC YMCHUA!

[TocTeneHHO BRICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:!

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ue THUIOB MHPOBO33PEHHS], OOIIECTBEHHBIX, PEIUTHO3HBIX, aTEUCTHUECKUX, KYIbTYPHBIX TPAJULIUNA, KOTOpPHIE
OTIPEIEIISIOT Pa3Hble 00BICHEHHS TIPOUCXOISAIIETO B MUPE;

— ¢ y4€TOM 3TOr0 MHOT000pa3us MOCTENIEHHO BhIpadaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC JKU3HEHHBIE BOIPOCHI, KOTOPHIE CTABHUT JIMYHBIH
JKM3HEHHBIN OMBIT;

— YUUTHCA MPU3HABATH MPOTUBOPEYMUBOCTh U HE3ABEPILIEHHOCTh CBOMX B3IJIS10B HA MUP, BO3MOKHOCTb UX U3MEHEHHS.

YYuThCA MCTOMB30BATh CBOM B3TJISABI HA MUD I OOBSICHEHUS PA3IMYHBIX CUTYaIlUH, PEIICHHUs] BOZHUKAIONMIUX MPOOIEM U M3BJICUCHUS KH3HEHHBIX

YPOKOB.



Oco3HaBaTh CBOM MHTEPECHI, HAXOIUTh W U3y4aTh B yUEOHHMKAX MO pa3HbIM MpeaMeTaMm MaTepras (M3 MakCHMyMa), MMEIOIIUN OTHOIICHHE K CBOUM
UHTEpEecaM.

Hcnonp30BaTh CBOM HMHTEPECHl Uil BbIOOpAa HWHIMBHIyaIbHOW O0OpA30BaTENbHON TPAeKTOPHM, TMOTCHIMAIBHOW Oyaymied mnpodeccun u
COOTBETCTBYIOIIETO MPO(YUILHOTO 00pa30BaHUsI.

[IpruoOpeTaTh OMBIT y4acTHUs B JeJax, IPUHOCSIINX MOIb3Y JIFOISM.

YYUThCSI CaMOCTOSITEIFHO BBIOUPATH CTHIIb TIOBEICHUS, PUBBIYKH, 00eCIeYNBAIOIINE OC30MMACHBI 00pa3 KU3HU U COXPAHECHUE 37J0POBBSI — CBOETO, a
TaKXe OJIN3KKX JIFOJICH U OKPYIKAIOIIUX.

Y4uTbCSI CaMOCTOSATENBHO TIPOTUBOCTOSATH CUTYAIIUSM, IPOBOLIUPYIOIIUM Ha MOCTYIKH, KOTOPbIE YIPOKatOT 0€30MaCHOCTH H 3JI0POBBIO.

BriOuparh mocTynku, HaleJeHHbIE Ha COXpaHEHHE W OepeKHOE OTHOIICHWE K MPUPOJE, OCOOCHHO KMBOHM, M30erasi MPOTHBOIOJIOXKHBIX TMOCTYIIKOB,
MIOCTENEHHO Y4ach U OCBauBasi CTPATErUI0 PALlMOHAILHOIO IPUPOJONIOIB30BAHMS.

VYuurbces yoexxaaTh Ipyrux JroAei B HE0OX0IMMOCTH OBJIAJIEHUS CTPAaTernel pallMoOHaIbHOIO IPUPOIONIOIb30BAHMUSL.

Hcnonp30BaTh 9KOJIOTUYECKOE MBIIIJICHHUE JJIsl BBIOOpa CTpaTeruu COOCTBEHHOTO MOBECHHS B KAUeCTBE OJTHOM U3 IIEHHOCTHBIX YCTAHOBOK.

Cpeocmeom pazsumuss THYHOCTHBIX PE3yJbTaTOB CIY)XAaT Y4eOHBIH MaTepuall M TPOIYKTHBHBIC 33/aHUsl y4eOHHKA, HaIlelIeHHbIE Ha 6-10 JMHUIO
pa3BUTHUS — YMEHHUE OLIEHUBATh MOBEJCHUE YEIOBEKa C TOUKU 3PEHUSI XUMUYECKOM 0€30IaCHOCTH MO OTHOIICHUIO K UEIOBEKY U MPUPO/IE.

MeTanpeaMeTHBIMM pe3yJIbTaTaMu U3y4eHUs Kypca «XUMUsD sIBIISETCs OPMHUPOBAHUE YHUBEPCAIBHBIX YueOHbIX AericTBuil (YVY/[).
Pecynamusnvie YV/I.

CamocrosTenbHO 0OHAPYKHUBATh U POPMYIUPOBATH MPOOJIEMY B KIIACCHON M MHIMBHUYyaIbHON y4eOHOM! 1eATeIbHOCTH.

BoiaBurate BepcuM pelieHus MpoOJIeMbl, OCO3HaBaThb KOHEUHBIM pPE3yJbTaT, BHIOMpATh M3 MPEAJIOKEHHBIX M HCKaTh CAMOCTOATEIBHO CpEICTBa
JOCTHKEHUS LIEIH.

CocTaBnsTh (MHAMBUAYAJIBHO WIN B TPYIIE) JIaH PELIeHUs MpoOaeMbl (BBIIOJIHEHUS IPOEKTA).

[Tonbupats k Kax10i npobiaeme (3agaue) afieKBaTHYIO € TEOPETUYECKYIO MOJIENb.

Paborasg mo mnpensoKeHHOMY M CaMOCTOSITEIbHO COCTaBICHHOMY IIJIaHYy, HMCIOJIb30BaTh HAPSAAY C OCHOBHBIMHM M JIONOJIHUTENbHBIE CpEACTBa
(cripaBoyYHas IUTEpaTypa, CIOKHBIE TPUOOPHI, KOMIBIOTED).

[1nanupoBaTh CBOIO MHAMBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

PaboTtath Mo caMOCTOSATENBHO COCTAaBICHHOMY IIIaHY, CBEPSSCh C HUM M LIEJbIO JEATENbHOCTH, UCIPABIAS OMIMOKH, MCIIOJIB3YSl CaMOCTOSATENbHO
nooopaHHbIe cpeacTBa (B ToM uncie u UnTepHer).

CB00OHO TMOJIB30BAThCA BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOLIEHKH, UCXOMAS U3 LM U UMEIOMIMXCS KPUTEPHEB, pasziuyas pe3yibTaT U
CHOCOOBI AEHCTBUIM.

B xone npencrasnenns MpoekTa gaBaTh OLEHKY €0 pe3yJIbTaTaM.

CaMocCTOATEIHbHO OCO3HABATh IPUUYMHBI CBOETO yCIleXa UM HeycleXa U HaXOJAUTh CIIOCOOBI BBIX0/1a U3 CUTYalluu Heycrexa.

YMeTh OLIEHUTh CTENEeHb YCIEIIHOCTH CBOSH MHIUBUAYabHONH 00pa30BaTeIbHON 1A TEIbHOCTH.



JlaBaTh OIIEHKY CBOMM JINYHOCTHBIM Ka4eCTBaM U YepTaM XapakTepa («KaKoB 51»), ONPEAEIATh HAIIPABJIECHHUS CBOETO Pa3BUTHS («KKAaKUM s XOUY CTaThy,
«YTO MHE JJIS1 3TOI'0 HAJ0 CAEIAThY).

Cpeocmeom popmuposanus peryasTUBHbIX Y Y]l cily’kaT TEXHOJIOTUS MPOOJEMHOIO Juajora Ha 3Tale M3yuyeHHs HOBOI'O MaTepualla U TEXHOJIOTHUS
OLIGHUBAHMsI 00Pa30BATENbHBIX TOCTHKEHUHN (YUEOHBIX YCIIEXOB).

lloznasamenvhuvie YVJI:

AHaM3upoBaTh, CPABHUBATH, KJIIACCH(PHUIMPOBATH U 0000IIATH OHATHS:

- IaBaTh OIpeJIeJIEHUE MOHATUAM Ha OCHOBE M3YYEHHOI'0 Ha pa3IMyHbIX [IPeIMeTax yueOHOro MaTepuana;

- OCYUIECTBIJIATh JJOTMUECKYIO ONEPALMIO YCTaHOBJICHUS POJI0-BUI0BBIX OTHOIIECHUI;

- 0000111aTh TOHATHS — OCYIIECTBIIATH JOIMUYECKYIO ONEPaLUIo NePexoa OT HOHATHUS ¢ MEHbIIUM 00bEMOM K MOHATHUIO C OOJIBIIUM 0OBEMOM.

CTpouTh J0rMuecKoe paccykKJIeHUE, BKIIOYAIOIEe YCTAaHOBIIEHUE IPUUYUHHO-CIIEICTBEHHBIX CBA3EH.

Co3naBaTh MOZENTM C BBLACICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTa, MPeoOpa3oBbIBATh MOJIENN C LENbI0 BBIABICHHUS OOIIMX 3aKOHOB,
OINpEAEIAIONIUX JTAHHYIO IPEAMETHYIO 00JI1aCTb.

IIpencraBisaTe MHGOPMALIMIO B BUAE KOHCIEKTOB, TAOJIHULL, CXEM, I'paUKOB.

[IpeobOpazoBeiBaTh MHPOPMAIMIO W3 OJHOTO BHIA B APYrod W BHIOMpaTh ynoOHYI0 Uit ce0st ¢opMmy (UKCAMM W MPeNCTaBlICHUS HHPOPMAIIUH.
[IpencraBisaTh nHGOPMALHIO B ONTUMAIILHON (hOpME B 3aBUCUMOCTH OT ajpecara.

[Tonnmas no3unyio Apyroro, pa3anyarh B €r0 peyu: MHEHHUE (TOUKY 3pEHHS), 10KA3aTeNbCTBO (ApTyMEHTHI), (DaKThl; TMIIOTE3bl, aKCHOMBI, Teopuu. Jlis
3TOTr'0 CAMOCTOSITEIILHO UCIIOJIb30BaTh pa3IMyHbIe BUJIbI YTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, TOUCKOBOE), TPUEMBI CITyILIAHUS.

CaMmomy co3/iaBaTh HMCTOYHMKM HH(OpPMAlMKM pa3HOrO THUMA M JUIS Pa3HBIX ayauTOpui, coOmogaTh WH(GOPMALMOHHYIO THUTHEHY M IpaBHia
UH(POPMALIMOHHOM 0€30MacHOCTH.

YMeTh HCNONb30BaTh KOMIIBIOTEPHbIE M KOMMYHHKAIIMOHHBIE TEXHOJOTMM KaK MHCTPYMEHT MJisi JOCTH)KEHHS CBOMX Iiesield. YMeThb BbIOMpaTh
aJIcKBaTHBIE 33]]a4€ NHCTPYMEHTAJIBHBIE IPOTPaMMHO-aNIapaTHbIE CPEICTBA U CEPBUCHI.

Cpeocmeom gpopmuposanus no3HaBatenbHbIX Y Y]l cimyxaT y4eOHbIH MaTepuan U MPOAyKTUBHBIE 3a/laHus yueOHWKa, HaleleHHble Ha 1—4-i1 TuHUH
pa3BUTHUSA:
- OCO3HaHHUE POJIH BewecTB (1-51 TMHUS pa3BUTHS);
- paCCMOTPEHHUE XMMHYECKUX MPOLECCOB (2-51 TMHMS PA3BUTHA);
- MCIIOJIb30BAHNE XUMHUUYECKUX 3HAHUM B OBITY (3-51 TMHUS pa3BUTHS);
- 00bsCHEHNE MHUPA C TOUKHU 3PEHUS] XUMUH (4-51 TMHUS PA3BUTHS);
- OBJIQJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHUS (6-5 JTMHUS PA3BUTHUA).

Kommynuxamusnvie YVJI:

OTcrauBas CBOIO TOUKY 3pEHHsI, IPUBOAUTH apTyMEHTBI, IOATBEPKIasi UX (pakTaMu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPapryMEeHThI, iepedpazupoBaTh CBOIO MBICIH (BJIaJJleHUE MEXaHU3MOM 3KBHBAJICHTHBIX 3aMEH).

Y4uThCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM NPHU3HABaTh OUIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBAThH
ero.
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[ToHnMmast MO3ULKIO JPYTOro, pa3iuyarh B €0 peur: MHEHHUE (TOUKY 3peHHs] ), J0KA3aTeIbCTBO (apryMEHTHI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHUHU.
YMeThb B3MISIHYTh Ha CUTYAIUIO C MHOM MO3UIIMU U JOTOBAPUBATHCS C JIFOJbMU UHBIX TTO3UIUH.

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y Y | ciayxaT TeXHOJIOTUs NMPoOIeMHOro auanora (moOyxIarouuil ¥ NoABOASIIMN quaior) u padoTa B
MaJIbIX TPyMIax, TAKKe UCIOJIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJOTUH MPOAYKTUBHOTO YTECHHUSI.

I[eBﬂTP[KJIaCCHI/IK HAYYUTCH:

* OOBSACHATH CyTh XUMHUYECKUX ITPOLIECCOB U UX MPUHLUIHAIBLHOE OTIINYHE OT (PU3NYECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLINii;

* yCTAHABJIMBATh MPUHAIICKHOCTh XMMHUYECKONW PEAKIMU K OINpeNeIEHHOMY THUIly IO OJHOMY M3 KJIACCU(PHUKAIMOHHBIX NMPHU3HAKOB: 1) M0 YUCIy U
COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB peakUWu (PEaKUWU COCIMHEHUS, PA3JIOKEHUs, 3aMEIeHHs M 00OMEHa); 2) 1O BBIIEICHUIO MIIM MOTJIOMICHHIO
TEIUIOTHI (peaKkUK 3K30TePMUYECKHE U 3HJOTEPMUYECKHE); 3) 0 U3MEHEHUIO CTENeHEN OKUCIIEHUS XMMUYECKHUX 3JIEMEHTOB (pPEaKLUU OKUCIUTEIBHO-
BOCCTaHOBUTEINbHBIE); 4) 10 00PaTUMOCTH Ipoliecca (peakiuyu o0paTUMble U HEOOpaTUMBbIE);

* Ha3bIBaTh ()AaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX PEaKIHii;

* Ha3bIBaTh ()aKTOPHI, BIUSIOUINE HA CMEIICHNE XUMHUECKOTO PABHOBECHS,

* COCTaBJIATh YPAaBHEHUS 3JIEKTPOIUTUUECKON AUCCOLMAIIMH KUCIIOT, IIeJI04eH, COJIel; MOIHbIE U COKpPAIIEHHbIE HOHHBIE YPAaBHEHUS peaklnii 0OMeHa;
YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIN;

* IPOrHO3UPOBATh MNPOAYKTHl XUMHUECKUX peakuuil 1o ¢(opMysnaM/Ha3BaHUSAM MCXOJHBIX BELIECTB; ONpPENeNiATh MCXOJHbIE BeEIlecTBa IO
(dopMynaM/Ha3BaHUSM MPOJIYKTOB pEaKLUU;

* COCTaBJIATh YPABHEHUS PEAKIMH, COOTBETCTBYIOIIMX IIOCIEJOBATEIBHOCTH («IEMOYKE») MPEeBpAIleHUl HEOPraHMYECKUX BEIECTB Pa3IUYHBIX
KJIACCOB;

* BBIIBIIATH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKHU, CBUAETEIBCTBYIOIINE O IPOTEKAHNN XMMHUUECKON PEaKIINH;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM JIOJIEH PAaCTBOPEHHOIO BEILIECTBA;

* OIIPEIENSATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEN IO N3MEHEHUIO OKPACKU UHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEaKIUH, MOATBEPKAAIOIINE HAIMYUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX KATUOHOB U AHHOHOB.

* OTIpEEIATh MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIACCOB/TPYII: METAJUIbl MU HEMETaJUIbl, OKCUIbl, OCHOBaHMS,
KHCJIOTBI, COJIN;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIPENENSITh BAJIGHTHOCTh U CTETIEHb OKUCIIEHHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYIIBI HEOPTAaHWYECKUX COCIMHEHHUH MO BAJICHTHOCTSM M CTENEHSM OKHMCJICHHUS JIEMEHTOB, a TaKXkKe 3apsiiaM MOHOB, YKa3aHHBIM B
Ta0JIMIIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHHUM U CONEH;

* OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XUMUYECKUX CBOMCTB IMPOCTHIX BEUIECTB (METAJUIOB U HEMETAJUIOB) M X BBICIIUX OKCHU[IOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEpHBIE JUISI TPYIII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;
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* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIsl KAXKAOI0 U3 KJIACCOB HEOPraHMUECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKIUI, TOATBEPKAAIOIINX XUMUYECKHE CBONCTBA HEOPTAHUYECKUX BELLIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

* OIIPEIENATh BEIECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX;

* COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTENbHBIN OanaHc (U1 U3yUYEHHBIX PEAKIU) 10 MPEII0KESHHBIM CXEMaM PEaKIIHii;

* [IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, TIOATBEPHKIAIOIINE XUMUUECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIECTB;

* IPOBOAUTH JIAOOPATOPHBIE OMBITHI MO MOJIYYEHHIO M COOMPAaHMIO ra3000pa3HBIX BELIECTB: BOJOPOJA, KHCIOPOJAA, YIJIEKHCIOrO ra3a, aMMHAKa;
COCTaBIIAITh YPAaBHEHUS COOTBETCTBYIOIUX PEAKLU.

I[eBﬂTHKJ'IaCCHI/IK MMOJYYUT BO3MOKHOCTDb HAYYUTHCH .

* COCTaBJISATh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIEC YPABHEHUS 110 COKPAIEHHBIM MOHHBIM YPABHEHUSIM;

* IPUBOJIUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEXy OCHOBHBIMHU KJIACCAMH HEOPraHMYECKHUX BEIIECTB;

* IPOTHO3UPOBATh PE3YyIbTaThl BO3AEHCTBUSI pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUUYECKOM peaKkiuu;

* IPOrHO3UPOBATh PE3YyJIbTAThHI BO3AECHCTBUS PAa3IMUHbIX (DAKTOPOB HAa CMEILICHHE XUMUYECKOTO PAaBHOBECHSI.

* IPOrHO3UPOBATH XUMUYECKHE CBOKCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* IPOrHO3UPOBATh CIIOCOOHOCTDH BELIECTBA MPOSIBIIATH OKUCIUTEIbHbIE MIIM BOCCTAHOBUTENIbHBIE CBOWCTBA C YUETOM CTEIIEHEH OKUCIEHHSI 3JIEMEHTOB,
BXOJISIIIMX B €r0 COCTaB;

* BBIABJIATH CYLIECTBOBAHME N'EHETUUYECKON B3aUMOCBSA3H MEXKY BELIECTBAMHU B PALY: IPOCTOE BEIIECTBO — OKCUJ — I'MAPOKCUJl — COJIb;

* XapaKTepU30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHON M a30THOI KUCIIOT;

* IPUBOANTH PUMEPHI YPAaBHEHUN PeakLni, JeKAIIUX B OCHOBE MPOMBIIIUIEHHBIX CIIOCOOOB MOIY4YE€HUSI aMMHUAKa, CEPHOI KHCIIOThI, YyT'yHa U CTalH;

* ONUCBIBATH (PU3MUECKHUE U XUMUYECKUE MPOIIECCHI, SIBISIIOIINECS YaCThIO KPYTOBOPOTa BEIIECTB B IPUPOJIE;

* OPraHU30BBIBATH, IPOBOJUTDH YUEHUYECKHUE IIPOEKTHI 110 UCCIEAOBAHUIO CBOMCTB BEILIECTB, UMEIOIUX BAXKHOE IIPAKTUUECKOE 3HAUCHHUE.
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Coaepxxanue nporpaMmbl y4e0HOro npeamera

8—9 kiacchl

Paznen 1. OcHOBHBIE IOHATHS XUMUM (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHHI)

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHMs. BemecTBa u ux cBoiictBa. MeTo/lbl MO3HAHUS B XUMHUU: HaONIOIeHUE, SKCIIepUMeHT. [Ipuémel
Oe3omacHo# paboThl ¢ 000pymOBaHrEeM U BemecTBaMu. CTpoeHUE TIaMEeHH.

UYucteie BemectBa u cMmecu. CrocoObl OYMCTKH BEIIECTB: OTCTaMBaHue, (UIBTPOBAHHUE, BBIIAPUBAHUE, KPUCMALAUIAUUA, OUCHUIAUUA,
xpomamoczpaghua. Ouznueckre U XUMUYECKUE SIBICHUA. XUMUYECKHe peakiuu. [I[pu3Haku XMMHUUECKUX PEaKIHid U yCIOBHs BOSHHUKHOBEHMS U TEUCHUS
XUMHYECKUX PEaAKIUM.

ATOMBI, MONEKYJIbl W HOHBL. BeliecTBa MOJEKYISIPHOTO M HEMOJEKYISIpHOro cTpoeHus. Kpucramnumueckwe pemérkd: HOHHAas, aTOMHas U
MoJiekyisipHasi. Kpucrammueckne u amop(HBIC BelIecTBa. 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT THIA KPHCTAUIMYECKON pemérku. KadecTBEHHBIN H
KOJIMUECTBEHHBIN COCTaB BellecTBa. [IpocThie U coKHBIE BelecTBa. MeTamibl U HeMeTallIbl. XUMUYECKUH 2NIEMEHT. SI3bIK XUMUU. 3HAKH XUMHYECKUX
9JIEMEHTOB, XUMUYECKHE (POPMYITbl. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB.

AtomHas equHuIa Macchl. OTHOCUTENBHAS aTOMHAs M MOJIeKyIsspHas Macchl. KonuuecTBo BemiecTBa, Moiib. MoJisipHas Macca.

BanenTHOCTh XMMHUYECKUX 3JeMeHTOB. OmpeenieHne BaJCHTHOCTH 3JIEMEHTOB IO Qopmylie OMHAPHBIX coeanHeHH. COCTaBICHHE XUMHYECKHX
dbopMyn OUHAPHBIX COSTUHEHHH 110 BAJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE y4ueHHEe. 3aKOH COXpPAaHEHHUS MAacCChl BEIIECTB. XMMUUYECKHe ypaBHeHUs. Kiaccudukaius XUMUYECKUX PEaKIUi M0 YUCTy U
COCTaBY MCXOJHBIX U MOJIYYEHHBIX BellecTB. JKu3Hb U aearenbHocTs M. B. JlomoHOCOBa.

Kucnopon. Haxoxnenue B npupone. @uznueckue u xumudeckue csoictsa. O30H. Ilonyuenne n npumenenue kuciopoaa. Kpyrosopor kuciaopona B
npupoze. I'openne. Oxcuabl. Bozayx u ero cocraB. MeuieHHOE OKHCIEHHE. 3aluTa aTMOC(EpPHOTo BO3/1yXa OT 3arpsi3HEHUH.

Bonopon. Haxoxxnenue B mpupoge. dusznueckue M XUMHUYECKue cBoiicTBa. Bomoposa kak BoccTaHoBuTenb. Mepbl 0€30MacHOCTH IMpH padboTe C
BoZoponoM. Ilonyyenue, npuMeHeHue.

Boga. Metoibl onpenienieHus cocTaBa BOJIbl — aHAJINU3 U cUHTEe3. Pu3nyeckue U XUMHUYECKUe CBOMCTBA BOJbl. Boaa B mpupoie u criocoObl €€ OYUCTKU.
Abspauus Boasl. Bona kak pactBoputens. PacTtBopuMocTs BemecTs B Boe. OnpenenceHre MacCoBOM JOJIM paCTBOPEHHOTO BEILIECTBA.

Oxcugpl. CocraB. Knaccugukauus. OcHOBHbIE U KUCIOTHBIE OKcuabl. Homenknatypa. ®usnueckue u XuMuueckue cpoiictBa. I[lomyuenwue.
IIpumeHnenue.

OcnoBanust. Cocras. Kimaccudukanus. Homenknarypa. @usznueckue u XumMmuueckue cBoicTsa. Peakius Helitpanuzanuu. [lonyuenue. [lpumenenue.

Kucnotel. Cocras. Knaccudukarus. Homenknarypa. @uzndeckue 1 XUMHYECKHE CBOMCTBA. BrITeCHUTENBHBIN psi MeTauioB. [Ipumenenue.

Comnu. Cocras. Knaccuduxanus. Homenknarypa. @usndeckue cBoiicTBa coneid. PactBopumocTs conelt B Bojie. XUMU4eckrue cBorucTBa cosieil. CriocoOsl
MOJIYYEHUS COJIEH.

I'eneTndeckas cBsI3b MEKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCIUHEHUN.

Pasznen 2. Ileprnoanuyeckuii 3aK0H M NePUOANYECKAs cucTeMa XuMu4eckux djeMeHToB JI. M. MenaeneeBa. CTpoenue atoma



13

HepBOHa‘{aJ'IBHI)Ie IMPEACTABIICHUA O €CTCCTBEHHBIX ceMeMcTBaX XMMHYECKHX JIEMEHTOB. EcTecTBeHHOE ceMelicTBO ICI0YHBbIX MCTAJIJIOB. H3menenue
(I)I/ISI/I‘-IGCKI/IX CBOICTB IICJIOYHBIX METAJIJIOB C YBCIIMUCHUCM OTHOCHUTEIBHOM aTOMHOM Macchl. I3MeHeHHe XUMHUYECKOM aKTUBHOCTH IICJIOYHBIX MECTAIJIOB B
p€aknusax ¢ KUCIOPOAOM U BOﬂOﬁ.

lamorens — caMble aKTHBHBIC HeMeETAJUTbl. 3MeHeHNe (PU3MYEeCKHX CBOWCTB TaJlOTCHOB C YBEIIMYCHHEM OTHOCHUTEILHOMATOMHONM Macchl. MI3MeHEeHHe
XUMHUYECKON aKTUBHOCTH TaJIOTEHOB B PEAKIMIX C BOAOPOJOM U MeTailaMH. BrITeCHEHHE rajJoreHaMu JIpyT Apyra U3 pacCTBOPOB UX COJIEH.

OcHoBanus kinaccupukanuu xumuueckux snemeHTtoB JI. WM. MenneneeBa. Ilepuoanueckas cuctema Kak €CTECTBEHHOHay4dHas KilacCH(pUKaLUs
XUMHYECKHUX 3JeMeHTOB. TabmuuyHas popma mpeacTaBieHUs KiIacCU(PHUKAUMU XUMHYeCcKUX 3jeMeHToB. CTpykTypa tabnuubl «llepuoanueckas cucrema
xumudecknx snemeHToB JI. . MenneneeBa» (kopoTtkas ¢popma): A - u b-rpynmel, neproasl. @U3MUECKUil CMBICT MOPSAKOBOTO (aTOMHOTO) 3JEMEHTa,
HOMeEpa Mepuo/ia, HoMepa rpyIIsl (A1 SJIEMEHTOB A-TPYIII).

Crtpoenue aToma: siIpo W dJEKTpOHHAs 000o0uka. SnaepHas (maHerapHasi) Mojaelb cTpoeHus: aroma. CocTaB aTOMHBIX siiep: MPOTOHBI U HEHTPOHBI.
W3oTomebl. 3apsii aTOMHOTO siipa, MaCCOBOE YUCIIO, OTHOCUTENbHAsI aToMHasi Macca. CoBpeMeHHas (hOpMYITHPOBKA MOHITHS «XUMUYECKUHN IIEMEHT.

DneKkTpoHHasi 000J0UKa aTOMa: MOHATHE 00 PJIEKTPOHHOM CIIO€, €r0 EMKOCTH. 3aIllOJTHEHUE JIEKTPOHHBIX CI0€B Y aTOMOB 3JieMeHTOB |—III mepuoaos.

CoBpemeHHas HOpPMYITHPOBKA IEPHOAMISCKOTO 3aKOHA.
Kuznp u pestenpHocts J. 1. Menpaeneena.

Paznen 3. CTpoenne BenecTBa

ONEKTPOOTPULATENIBHOCTh XUMUUYECKUX IEMEHTOB. OCHOBHBIE BU/IbI XMMUUYECKOM CBSA3M: KOBAJEHTHAs HEMOJSAPHAsA, KOBAJICHTHAS IOJISIpHAs, HOHHAS.
BaneHTHOCTB 2JIEMEHTOB B CBETE MIEKTPOHHOMU TeopuH. CreneHpb okucieHus. IIpaBuina onpeneneHus CTENEHN OKUCIEHNS YJIEMEHTOB.
3axoH ABorajipo. Momnsipabiit 00bEM razoB. OTHOCUTENbHAS IUVIOTHOCTh T'a30B. OObEMHbIE OTHOLIEHUS Ta30B MIPU XUMUYECKUX PEAKIIHIX.

Pa3znen 4. MHoroo0dpasue XuMH4YeCKHX peaKIui

KJ'IaCCI/I(I)I/IKaI_II/I}I XUMHUYCCKUX peaKLII/Iﬁ. Peakuuu COCAUHCHUSA, PA3JTIOXKCHUA, 3aMCHICHUA, 06MCHa, 9K30TCPMUUCCKUC, OSHAOTCPMUYCCKUC,
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIILHBIC, HCOGp&TI/IMLIC, 06paTI/IMBIC.

CKOpOCTh XUMHYECKUX peakiuil. akTopbl, BIMAONME HA CKOPOCTh XUMUYECKUX peakinii. [IlepBoHavanbHbIE IPEICTaBICHUS O KaTalu3e.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTETb, BOCCTAHOBUTENb, OKHCIIEHHE, BOCCTAHOBJIEHHE C TOYKU 3PEHUS U3MEHEHUsS CTereHeil
OKHCJIEHHS aTOMOB.

DNEKTPONUTHI U HEDJICKTPOIHUTHI. DJIEKTPOIUTHIECKAs TUCCOIUAIIMS BEUIECTB B BOAHBIX pacTBopax. Monsl. Katnons! u annonsl. I'uopamnas meopus
pacmeopos. IDNEKTPOTUTHYECKAs AUCCOLMAIUS KUCIIOT, 1enodel u coneid. Crnabble U CHIIbHBIE 3JeKTPoNuThl. CTeneHb Aucconnanum. Peakiiuu HoHHOTO
oOmMeHa. Y coBus TEYCHUS PeaKiiuii HOHHOTO OOMEHa 710 KOHIIA.
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XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAUHEHUW B CBETE MPEJACTAaBICHUU 00 DSIEKTPOJIMTUYECKON AUCCOLMALMHN U
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUX.

Paznen 5. MuHoroo0pasue BemecTn

EcrecTBeHHbBIE cEMENCTBA XUMUYECKUX 3JIEMEHTOB.

OO0mias xapakTepUCTHKAa HEMETAJJIOB 10 UX IMOJIOKEHUIO B MEPUOJIUYECKON cUCcTeMe XUMHUeckux 3ieMeHToB [[. M. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHHUs B NEPUOAAX W Ipynmnax (PU3NYECKUX M XMUMHUYECKHUX CBOMCTB MHPOCTBHIX BEHIECTB, BBICHIMX OKCHAOB U KHUCIOPOACOAEPX AIIUX KHCIOT,
obpazoBanHbix HemeTauiamu [I—III mepuomos.

[lonoxeHue rajgoreHoB B NEPUOJUYECKON CHCTEME JJIEMEHTOB M CTPOECHHE HUX aroMoB. Du3nyeckue M XUMHUYECKHE CBOWCTBA TaJIOI€HOB.
CpaBHUTENIbHAS XapaKTEPUCTUKA TajioreHoB. [Ipumenenue ranorenos. Xnoposoaopo. [lonyuenue. @uznueckue cBoiictBa. ColisHasE KUCIOTA U €€ COJIN.
Pacno3naBanue xJ0pu0B, OpOMUIOB ¥ HOAUIOB.

[TonoxeHne KMEJI0pPOAa U cepbl B IEPUOAMYECKON CUCTEME 3JIEMEHTOB, CTpOeHHUE UX aroMoB. Cepa. Ayorponus cepbl. PU3NYECKUE U XUMUUYECKUE
coictBa. Haxoxnenue B npupone. [Ipumenenue cepol. Oxcup cepsl (V). CepoBogopoanast u cepHuctasi Kuciaotsl U ux conu. Okcun cepoi(1V). Cephast
KHCIIoTa U €€ conu. OKUCIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.

[Tosoxxenne azora u ¢ocdopa B MEPUOIUICCKON CHUCTEME DJIEMEHTOB, CTPOCHUE HMX aTOMOB. A30T, (pU3MYeCKHe W XWMUYCCKHUE CBOWMCTBA,
noyiydeHue u npuMenenue. Kpyrosopot azora B npupone. AMMmuak. Ou3ndyecKkne U XUMHUYECKHE CBOMCTBA aMMUaKa, MojiydeHue u npumenenue. Conu
amMonust. Okcup azorta(ll) u okcup asora (IV). AsotHas kucnora u e€ conu. OKUCIUTEbHBIC CBOWCTBA a30THON KHCIIOTHI.

®dochop. Amnorpornust pocdopa. duznueckue u xuMuueckue cpoiictra Gpocdopa. Oxcua Gocdopa(V)- OprodochopHas kucioTa u €€ Comnu.

[TonoxxeHue yriepoga v KpeMHHMs B MEPHOJUYECKON CHCTEME DIIEMEHTOB, CTPOGHHE MX aTOMOB. YTIIEPOJ, €ro ajIOTPOMHbIE MOIU(HUKAIINY,
dbuznyecKkre U XMMHYECKHe CBOMCTBA. YTapHbBIN ra3, ero cBOMCTBa U (PM3HOIOTHYECKOE AeCcTBHE. YTIIEKHUCIBIN Ta3, yrodbHas KucinoTa u e€ conu. JKuBoit
MHp — Mup yriaepoaa. KpyroBopot yriaepona B mpupoze.

Kpemuuii. Oxcun kpemuusi(1V). Kpemuuesas kucnora u €€ conu. Cmekno. ILlemenm.

[lonoxeHrne MeTaNI0B B NEpPHOAMYECKOM cucteMe xumuueckux snemeHToB JI. M. MenneneeBa. Merammueckas cBs3b. Duznueckue u
XUMHUYECKHE CBOWCTBA METAJIIIOB. PsijT CTaHIApTHBIX SJIEKTPOJAHBIX MOTEHIUATIOB (IJIEKTPOXUMHUYECKUN Psijl HAPSHKEHUI ) METAJIJIOB.

Hlenounbie MeTaubl. [lon0keHre MIETOYHBIX METAIIOB B MIEPUOANYECKON cucTeMe U cTpoeHne aToMoB. Haxoxnaenue B npupone. Gusnueckue
Y XMMHYECKHE CBOMCTBA. [[puMeHEeHNE MIEeTOYHBIX METAIIOB U UX COCTMHEHU.

Hlenouno3emesibHbIe MeTaLIbI. [[0/10KeHNE 1IETOUHO3EMENIbHBIX METAJJIOB B MEPUOJUYECKON CHCTEME M CTpOeHHE aToMoB. HaxoxleHue B
npupoe. Kanbuuii u ero coegunenust. JKECTKOCTb BOJbI U CIOCOOBI €€ YCTpaHEHUSI.

AmomMuHuii. [TonoxeHnue amOMUHUSA B MEPUOJAUYECKON CHUCTEME AJIIEMEHTOB M CTpOeHUE ero atoma. Haxoknenue B npupone. Ousznueckue u
XUMHUYECKHE CBOMCTBA amOMUHHUSA. AMGPOTEPHOCTh OKCUIA U THIPOKCH]IA AITFOMHHHSI.

Kene3o. [Tonoxenune xene3a B IEPUOIUISCKON CHUCTEME JIEMEHTOB U CTpoeHHUe ero aromMa. Haxoxxnenue B mpupoje. Pu3ndeckue 1 XUMUYECKUE
cBoicTBa xene3a. Okeubl, Tuapokcuabl u conu sxenesa(ll) u xenesa(lll).



15

8 knace
Pa3znesa 1. OcHoBHBIC NOHATHS XMMHH (YPOBEeHb aTOMHO-MOJIEKYJ/ISIPHBIX NpeacTaB/ieHnii) (44 1)
Ilpeomem xumuu (7 u)

[Ipeamer xumun. XvMus Kak 4acThb €CTECTBO3HAHUs. BelecTsa n ux cBOMCTBA.

Mertozpbl MO3HAHMS B XUMHH: HAOJIIOICHHE, SKCIICPUMEHT.

IIpakTuyeckasi padora 1. [Ipuémel 6e30macHoi paboThl ¢ 000pyI0BaHNEM U BemecTBaMu. CTPOCHHE IIIAMEHH.

Uucrele BemecTBa U cMecH. CriocoObl OUMCTKH BEIIECTB: OTCTaMBaHUE, (PHILTPOBAHNE, BBITAPUBAHNUC, KPUCHANIUZAUUA, OUCHUTIAAUUA,
xXpomamozpagus.

IIpakTHyeckas padora 2. Ouncrka 3arps3HEHHON TOBapeHHON

conu. dusnueckre U XUMUYECKUE SIBIICHHUS.

Xumuueckue peakiuu. [Ipu3Haku XUMHUECKUX PEeaKIUil U YCJIOBUSI BOSHUKHOBEHUS U TEUCHUSI XUMUYECKUX PEAKIUH.

JemoncTpauumn. JJaboparopaoe o0opynoBaHue u npuémsl 6€30macHoi padoTel ¢ HUM. CrIOCOOBI OYUCTKHU BEIIECTB: KPUCTALTU3ALUS, JUCTUIIIALINSA,
xpomatorpadus. HarpeBanue caxapa. HarpeBanue napaduna. ['operne napaduna. BzaumoseiictBue pacTBOpoB: kapOoHaTa HATPUS M COJISTHON KUCIIOTBI,
cynbhata memu(l1) u rumpokcuna Hatpusi. BzaumoneiictBue cBexxeocaxaéunoro ruapokcuaa meau(ll) ¢ pacTBOpom rirOK03bI MPH OOBIYHBIX YCIOBUAX U
MIpU HarpEBaHHH.

JlabopaTopHble onbIThbl. PaccMoTpeHue BEmecTB ¢ pa3nuyHbIMU (PU3HMUECKUMHU CBOMCTBaMU. Pa3ieneHne cMecu ¢ moMoiibio Marauta. [Ipumepst
(GU3UYECKUX U XUMAYECKHUX SBJICHUN. Peakiiuu, WuTIoCTpUpyroue OCHOBHBIC TTPU3HAKU XapaKTEPHBIX PEaKIit

Ilepsonauanvnovie xumuueckue nonsmus (15 u)

ATOMBI, MOJIEKYJIbI U HOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTpOeHUs. Kpuctannnieckue pemeTky.

[IpocTsie 1 COKHBIE BEMECTBA. XUMUYECKHUM DJIEMEHT.

S3bIK XMMHH. 3HaKM XUMUYECKHUX IEMEHTOB. OTHOCUTEIbHAS aTOMHAs Macca.

3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.

OTtHOCHTENbHAS MOJIEKYJIsIpHAs Macca. XuMuueckue ¢popmysbl. KauecTBEeHHBINH U KOJTMUECTBEHHBIN COCTaB BELECTBA.
MaccoBast 10JI1 XMMHYECKOTO DJIEMEHTA B COCIMHECHHUH.

BanentHocTs XuMu4eckux 3eMeHTOB. Onpeienenne BaleHTHOCTH JIEMEHTOB 10 (opMysie OMHAPHBIX COEMHEHUI.
CocraBnenrne XuMHYECKUX GopMyJ1 OMHAPHBIX COSAMHEHH MO0 BaJIEHTHOCTH.

3aKOH COXpaHEeHMsI MacChl BEIIECTB. XUMHUYECKHE YPAaBHEHUSI.
AToMHO-MoJeKyIsgpHOe yueHue. JKusHp 1 nesrenbHocTs M. B. JIomoHOCOBA.
Knaccudukanus XuMHUYECKUX peaklyi 0 YUCIY U COCTaBY MCXOJHBIX U MOJIyYEHHBIX BEUIECTB.
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Moub — enuHMIIA KOJIMYECTBA BellecTBa. MossipHas macca.

Pemenne pac4€THBIX 3a1a4 110 XUMUYECKUM YPABHEHUAM PEAKIIUi.

KonTponbnas pabota mno teme.

JdemoncTpanuu. [Ipumepsl IpOCTBIX U CIOKHBIX BEIIECTB B Pa3HBbIX arperaTHbIX cocTosiHusX. lllapocTepaHeBble MOJENM MOJEKYJ METaHA, aMMHUAKa,
BOJIbI, XJIOpOBojopoAa, okcunaa yraepoaa(lV). Monenu kpucraumyeckux peméTok. OMbITHL, MOATBEPKAAIOIMINE 3aKOH COXPAHEHMsSI MacChl BEIECTB.
XUMHYECKUE COEAMHEHNS KOJIMYECTBOM BellecTBa | MOJIb.

JlabopaTopHble onbIThbl. O3HaKOMIIEHHE C 00pa3liaMy MPOCTHIX (METAJIbI U HEMETAILJIbI) M CIIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MOPOJI.

PacuérHble 3anauyu. BreruncieHrne OTHOCHTENBHON MOJEKYJSIPHOW Macchl BemlecTBa 1Mo ero (opmyie. Bprumcinenne MaccoBOd H0nM 3JEeMEHTa B
XUMHYECKOM COEIMHEHUU. Y CTaHOBIIEHUE MpocTeiiiel popMysbl BelecTBa 0 MaCCOBBIM JIONISIM 3JIEMEHTOB. BhIUUCIIEHNS MO XUMUUYECKUM YPABHEHHSIM
Macchl WM KOJIMYECTBA BEIIECTBA 10 U3BECTHOW MAcCe WM KOJIMYECTBY OJIHOTO U3 BCTYIAIOLIUX B PEAKIIUIO UM MOIYYaroIINXCsl BEIIECTB

Kucnopoo (5 u)

Kucnopon, ero ob1mas xapakTepucTiKa 1 HaxoxkJaeHue B npupoe. [lonydenue kuciopoia u ero pusnveckre CBONCTBA.

XuMuyeckue cBoicTBa Kuciaopoa. ['openne u meneHHoe okucienue. Okcuapl. [lpuMenenue kucnopoza.

O30H. CBoiiCTBa U IPUMEHEHHE.

IIpakTuyeckas padora 3. [lonyueHue KUCIOpoIa U U3y4EHUE €r0 CBOMCTB.

Bo3znyx u ero cocras. 3amura aTMOc(epHOro Bo3/ayXa OT 3arpsi3HEHU.

Hemoncrpauuu. dusuyeckue cpoiictBa kuciopona. [lomyuenune u coOupaHue KHUCIOPOJAa METOJOM BBITECHEHHUS BO3JyXa M BOJBL. Y CJIOBHS
BO3HMKHOBEHUS U MpeKpanieHus ropenus. OnpeaeneHue cocTaBa Bo3ayxa

JlabopaTopHusble onbIThbl. O3HaKOMIIEHHE C 00pa3liaMy OKCUIOB

Booopoo (3 u)

Bonopon, ero obmiast xapakTepucTuka 1 HaxoxaeHue B npupojie. Iloaydyenne Bogoposa u ero gpusnueckue cBoicTBa. Mepsl 6€30MacHOCTH MpHU padoTe ¢
BOJIOPOJIOM.

Xumuueckue cporcTsa Bogopoaa. [Ipumenenue Bogopona.

IIpakTHyeckas padora 4. [lonydeHne Bogopoaa U U3y4€HHE €r0 CBOMCTB.

JemoncTpanuu. [Tonyuenue Bogopoaa B annapate Kunma. [IpoBepka Bogoposa Ha yrcToTy. ['opeHre Bogopoaa Ha Bo3yxe U B kuciopoje. CoOupanue
BOOOpOJa METOJOM BBITCCHCHHUA BO3/1yXad U BOJbI.

JlaboparopHusie onbIThI. B3aumoaeiictBue Bogopona ¢ okcugom mean(ll)

Booa. Pacmeoput (6 u)

Boga. Metoisl onpeienienrs cocTaBa BOJbl — aHAIM3 M CUHTE3. Boia B pupo/ie U cnocoObl €€ 04uCTKH. Adpaiivs BOIBIL.
duznueckre 1 XUMUYECKHE CBOMCTBA BOIbI.
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Bopa kak pactBopurens. PactBopbl. HackllieHHble 1 HeHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTD BELIECTB B BOJIE.

MaccoBas 107151 paCTBOPEHHOTO BELIECTBA.

[ToBTOpenue u 06001IeHNE TT0 TeMaM 3—35. [IpuroToBiIeHNE pacTBOPOB COJIEH € OMpeeIEHHON MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIIECTBA.

KonTtponsHas pabora no temam 3—5.

JemoncTpanuu. Ananus Bojabl. CHHTE3 BOjbL. B3anMmozelcTBHe BOIBI C HATPUEM, KalblMEM, MarHHEM, OKCHIOM Kaiblius, okcumomyriepona (1V),
okcugoM ¢pochopa(V) u ucrpITaHUE MOTYYSHHBIX PACTBOPOB MHAUKATOPOM.

Pacuérnble 3agauu. HaxoxxneHue mMaccoBoil JOJIM pacTBOPEHHOrO BEIIECTBA B pacTBOpe. BrlumcieHne macchl pacTBOPEHHOIO BEIIECTBA M BOABI IS
IIPUTOTOBJICHUS PaCTBOpA OINPEAEIEHHON KOHIIEHTpalluu

OcHOBHBIE KJIaCChl HEOPraHMYeCKUX coequHenui (9 u)

Oxcunpl. Cocras. Kimaccugukamnus. Homenknarypa. CBoiicTBa.

ITonyuenue. IIpumenenue.

OcnoBanwmst. Knaccudpukanus. Homenknarypa. [lonyuenue.

dusnueckue U XMMUYECKHEe CBOMCTBA OCHOBaHMM. Peakius HeliTpanu3anuu. KucioTHO-0CHOBHBIE MHIMKATOPBI: (peHo(TaIeHH,
METHJIOBBIM OpaHKeBbIH, JakMyc. OKpacka MHAMKATOPOB B LIEJIOYHOM, KUCION 1 HEUTpaJIbHOM cpeax.

Kucnotsl. CoctaB. Knaccudukanus. Homenknatypa. @usnueckue 1 XuMuieckrue cBoicTBa. KHCI0THO-OCHOBHbBIE HHAMKATOPBI: METHIIOBBIN OpaHXKeBbIH,
nakmyc. Okpacka HHAMKATOPOB B KUCJIOW U HEUTpaAJIbHOU cpeax.

Counu. CocraB. Knaccuduxauus. Homenkiarypa. Cnocobvt nonyuenus coneil.

®u3nyecKre 1 XMMUYECKHE CBOMCTBA coslel. PacTBOpUMOCTH cosieli B BOJE.

['eHeTnyeckas CBSA3b MEXAY OCHOBHBIMU KJIACCAMH HEOPTaHUYECKUX COEIUHEHUM.

IIpakTuyeckas padora 5. Pemenue skcnepuMeHTaNbHBIX 337a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTraHUUECKUX COCIUHEHUID.
KonrtponbHas padota no teme 6.

JdemoncTpauuu. OOpasiibl OKCHI0B, KUCJIOT, OCHOBaHHM U cojeil. Heitpanuzamus ménoun KUCI0TON B MPUCYTCTBUHM MHAUKATOPA.
JlabopaTopHblie onbIThI. OIBITH, MOATBEPKAAOIINE XMMUYECKHE CBOIICTBA OKCHUIOB, KMCIIOT, OCHOBAaHUH, COJIEH

Paznen 2. [lepuonnyeckuii 3aK0H ¥ MepUOIHYECKAst cHCTeMa Xummudeckux 3jieMeHToB /. U. MenneneeBa. Ctpoenne atoma (10 u)

Ilepuoouueckuii 3akon u nepuoouueckasn cucmema xumuueckux snemenmos /]. U. Menoeneeea. Cmpoenue amoma (10 u)
HepBBIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaI_H/II/I XUMHNYCCKUX 3JICMCHTOB. AM(l)OTepHBIe COCOINHCHUA

[lepBoHavaibHBIE MPEACTABICHHUS O €CTECTBEHHBIX CEMEHCTBAX XMMHUYECKUX 3JIEMEHTOB. ECTECTBEHHOE CEMEHCTBO IIECIOYHBIX METaioB. M3mMeHeHune
(bU3UYECKUX CBOMCTB IMIENOYHBIX METAUIOB C YBEITMYCHHEM OTHOCHTEIHLHOM aTOMHOUM Macchl. I3MeHeHHe XUMUYECKOW aKTUBHOCTH IIEJIOYHBIX METAJIOB
B PEAKIHUIX C KUCITOPOIOM U BOJIOM.
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["ajoreHsl — camble aKTUBHbIE HEMETAJLIbl. VI3MeHeHne pU3N4YeCKUX CBOWCTB TajlOr€HOB C YBEJIMYEHHEM OTHOCUTENIbHOW aTOMHOW Macchl. M3MeHeHue
XUMUYECKON aKTUBHOCTH TaJIOT€HOB B PEAKLUIX C BOJOPOJOM U METaUIaMU. BeITeCHEHME rajJoreHaMu Ipyr Apyra U3 pacTBOPOB UX COJICH.
Ilepuonnueckuii 3akon /. 1. Menneneena.

Crpykrypa Tabmuisl «llepuonndeckas cucrema xumuueckux sneMeHToB J[. . MenneneeBa» (kopotkas popma): A- u b-rpymniibl, nepuosl.

Crpoenne atoma. CocTaB aTOMHBIX siiep. XUMUYECKUH 3JIEMEHT — BHUJ aTOMOB C OJMHAKOBBIM 3apsA10M sAxpa. M3oTomnsl.

DJneKTpoHHAas 000JI0YKa aToMa: MOHATHE 00 AIIEKTPOHHOM CIIO€, €ro EMKOCTH. 3alloJIHEHUE 3JEKTPOHHBIX CIIOEB Y aToMOB 3neMeHToB |—III nepuoos.
CoBpeMmeHnHas (HOpMyITHMPOBKA MEPHUOIUUECKOTO 3aKOHA.

[Ieproanueckoe H3MEHEHNE CBOMCTB XUMUYECKHUX AIEMEHTOB B IEPUOJAX U A-TpyIIIax.

3HaueHue nepuoaudeckoro 3akona. XXKusne u gesarenssocts . . Menneneesa.

I[IpakTuyeckas padora 6. V3yueHne KucIoTHO-OCHOBHBIX

CBOMCTB r'MAPOKCUIOB, 00pa30BaHHBIX XuMU4eckumu 3iaementamu I neprona.

JdemoncTpauuu. @Pusznyueckre CBOWCTBA ILIEIOYHBIX MeTauloB. B3aumMmopeiicTBue HaTpus U Kanusg ¢ Bojaod. Dusnmueckue CBONCTBA TalIOT€HOB.
B3aumopeiicTBre aqtOMUHES C XJIOPOM, OPOMOM M HOJIOM.

JlabopaTopHble onbIThl. BeiTeCHEHHE TajioreHaMu JIpyr Jpyra U3 pacTBOPOB colieid. BizammoneiicTBue THAPOKCHIA IIMHKA C PAaCTBOPAMHU KHUCIIOT H
nies104ein

Paznen 3. Ctpoenne Bemectna (11 )

Xumuueckas ceasw (7 u)

DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB.

KoBanentnas cBsi3b. [lonsipHas u HenoyisipHasi KOBAJICHTHBIE CBS3H.

HNoHnHas cBs3b.

BaneHTHOCTB B CBETE AJIEKTPOHHOM TEOPHUH.

Crenens okucnenus. [IpaBuna onpeneneHus CTeeHe OKUCICHUS JIEMEHTOB.

[ToBTOpeHue u 0600IIeHNE IO TeMaM 7 U 8.

KonTtponbHas padora no Temam 7 u 8.

JemoncTpanuu. Mojenu KpUCTATMYECKUX PEHIETOK KOBAICHTHBIX M MOHHBIX coequHeHuid. ConocTaBieHne GU3NKO-XUMUYECKIX CBOMCTB COCTUHEHHIA
C KOBAJICHTHBIMH ¥ HOHHBIMU CBSI3IMU

Konuuecmeennvie omnowenua ¢ xumuu (3 4)

3akoH ABoragpo. MomspHbelii 00bEM ra3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.OO0BEMHbBIE OTHOIIEHHSI Ta30B IMPU XUMHUECKUX pPEaKIUsX.
Pacuérnbie 3aqaun. OObEMHbBIE OTHOILIEHUS Ta30B MIPU XUMUYECKUX PEaKIUIX
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9 kjaacc

(2 u B Hememo, Beero 68 u)
Paznea 1. [loBTopenue kypca 8 kinacca (3 yaca)

Paznen 1. Muorooopasue xumuueckux peaxknmii (18 u)
Knaccugpukayus xumuueckux peaxyuit (6 u)

Knaccugukarus XuMHUeCKUX peakluii: peakluy COeTUHEHNs, Pa3JIOKEHUs, 3aMeLLIeHHs], 0OMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

TennoBoil 3¢ hekT XuMUUeCKUX peakiuii. DK30- U IHAOTEPMHUUECKUE PEAKIIIH.

OOpaTtumble 1 HEOOPATUMBIE PEAKIIUH.

CKopocTh XMMHUECKUX peakluii. [lepBoHavanbHble peicTaBIeHUs O KaTaause.

[ToHsATHE 0 XUMHUECKOM PABHOBECHH.

Pemenwue 3anau.

JdemoncTpauuu. I[IpuMepsl 5K30- ¥ DHAOTEPMUYECKHX peakuuil. B3aummoneicTBHe LIMHKAa € COJSIHOM M YKCYCHOM KHCIOTaMu. B3ammonencrue
I'PaHyJIMPOBAHHOIO LIMHKA U IIUHKOBOM MBUIM C CONSIHOM kucnoToi. B3aumoneiicteue oxcuna meau(ll) ¢ cepHoil KMCIOTONM pa3HOW KOHIEHTpaLUU HpU
pa3HbIX Temneparypax. ['opeHue yris B KOHIEHTpUPOBAaHHOM a30THOW KUCIIOTE. [ 'OpeHMe cephl B pACILIABIIEHHON CEUTPE.

JlaboparopHsblie onbIThI. [IprMepsl 3K30- M SJHIOTEPMUYECKUX peakuil. M3ydueHne BIUsIHUSA yCIOBUN NIPOBEACHUS XUMUYECKOM PEAKIINN HA €€ CKOPOCTb.
Pacyérnble 3axa4n. BerancieHys no TepMOXUMHYECKUM YPABHEHUSAM PEaKLIUN

Xumuueckue peaxyuu 6 600HvIx pacmeopax (12 u)

DNEKTPOIUTHI U HEANEKTPOIUTHL. DIIEKTPOIUTHYECKAs AUCCOIMAIUS BELIECTB B BOJHBIX PACTBOPAX.

DIEKTPONUTHYECKAs AUCCOLMAIINS KUCIIOT, IEI0YEN U CoJiel. Y paBHEHUS 3IEKTPOJIUTUYECKON JUCCOLMAIIIH.

Cnalble ¥ CHIIbHBIE JIEKTPOIUTHL. CTETIeHb TUCCOIIUAIINH.

Peakmuy nOHHOTO OOMEHA M YCIIOBUS UX MPOTEKAHHS

. Peakuuu noHHOro oOMeHa U yCJIOBUS WX MPOTEKaHUS

T'uoponus coneit.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSUHEHUN B CBETE MPECTABICHUN 00 SJIEKTPOTMTHIECKON TUCCOIUAIIMHA U OKUCIIATEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

IIpakTnyeckas padora 1. CBolcTBa KUCIOT, OCHOBAHHI U COJIEH KaK AJIEKTPOIUTOB.
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O06o006meHrne 110 TeMe «DIEKTPOIUTHICCKAS TUCCOITUAITHS.

KonTponpHas padora o Temam 1 u 2.

JemoncTpanuu. VcrnipiTaHre pacCTBOPOB BEIIECTB HA AJIEKTPHUECKYIO TPOBOJIUMOCTD. J[BUKEHNE HOHOB B DJICKTPUYECKOM TI0JIE.
JlaGopaTopHble onbIThbl. Peakinu oOMeHa MEXTy pacCTBOPaAMU IIEKTPOITUTOB

Pazgen 3. Muorooopasue BemectB (40 1)

Hememannwt (1 u)

OO0mas xapakTepuCTUKA HEMETAUIOB MO WX IMOJOKEHHUIO B MEPUOAMYECKON cucteme Xxumudeckux siaemeHToB J[. M. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHHUs B TEpUOAaX U Tpynmax (PU3MYECKHMX U XUMHUYECKHX CBOMCTB IMPOCTHIX BEIIECTB, BBICIIUX OKCHIOB W KHCIOPOICOIEPKAIINX KHUCIOT,
obpazoBannHbix HemeTauiamu |—III mepruoos.

Bonoponnsie coequnenns HeMeTamwioB. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB BOAOPOJIHBIX COCIMHEHUI HEMETAJIJIOB B IEPUOAX U TPYIIAX

TI'anozenwt (4 u)

IlonoxxeHue TrajJoreHoB B nepnonuquKoﬁ CUCTEMEC MU CTPOCHHC HX daTOMOB. ®duznyeckue M XUMHYECKHE CBOMCTBA TaJIOTCHOB. CpaBHI/ITeHBHaﬂ
XapaKTCPUCTHKA I'aJIOTCHOB. HpI/IMCHeHI/Ie FaﬂOreHOB.XHOpOBO,HOpO,H. HonyquI/Ie. ®Ouznueckue cpoiicTBa. ColsHas KUCIIOTA U € COJIU.

IIpakTyeckas padora 2. [lonydyeHne XJI0poOBOIOPOAA U U3YUYEHHUE €TI0 CBOMCTB.

JdemoncTpanuu. Ouznueckue cBocTBa raoreHos. [lonyyeHue xJ10poBogopoaa U paCTBOPEHHUE €T0 B BOJE.
JlabopaTropHble onbIThbl. Pacrio3naBanue COISTHOM KUCIOTHI, XJIOPUIOB, OPOMUIOB, HOJUIOB M HOJA

Kucnopoo u cepa (7 u)

[TonoxeHne KUCIOpoIa M Cephl B MEPHOANIECKON CHCTEME XUMHUYECKUX AJIEMEHTOB, CTPOCHHE X aTOMOB.

Cepa. Anmotponus cepbl. Pu3nueckue U XuMudeckue cBoiicta cepbl. [Ipumenenue cepbl. CepoBogopoa. Cynbhubl.
CepaucTsiii Ta3. CepHUCTas KUCIOTa U €€ COJH.

Oxcup cepol (V). CepHast KHCIOTa U €€ COJTH.

OxucnuTenbHble CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI.

IMpakTnyeckas padora 3. Penenue skcriepuMeHTaIBHBIX 33124 10 TeMme «Kucmopos u cepay.

Pewenune 3anau.

JeMoHcTpanum. AoTponus Kuciaopoa u cepbl. O0pasibl NPUPOIHBIX CYIbGUIOB U CYIb(HaTOB.

JlaGopaTopHsle onbIThI. PacniozHaBanue cynbhua-, cynb(uT- U Cynb(paT-uOHOB B pacTBOpE.
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PacuétrHble 3agaun. BplunciieHus MOXMMHYECKUM YpaBHEHHSIM MaccChl, 00bEMa M KOJMYECTBA BEIECTBA OJHOIO M3 IMPOIYKTOB PEaKLUUU IO Macce
MCXOJIHOTO BEIIECTBA, 00BEMY HIIM KOJTMYECTBY BEIIECTBA, COJIEPIKAIIETO ONPEIEIEHHYIO OO IPUMeEceit

A3zom u ¢pocghop (8 u)

[Tonoxenue azorta u pochopa B IEPUOANIECKON CHCTEME XUMHUSCKUX dJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, €r0 CBOKWCTBA U MPUMEHEHUE.
AmMmuak. Pu3znuecKue 1 XUMUUYECKHe cBoicTBa. [loydeHne u npuMeHeHue.

IIpakTuyeckas padora 4. [lonyyeHne aMMuaka U U3yu4e€HUE €r0 CBOUCTB.

Conu aMMOHUS.

Oxcup azota(ll) u okcun azora (1V) .

A30THas KUCI0Ta U €€ COJIu.

OxucnuTeNnbHble CBONCTBA @30THON KUCIIOTHIL.

®dochop. Amtorponus dpochopa. CpotictBa docdopa.

Okcup pocdopa (V). OprodochopHas Kuciora u €€ Cou.

Jemoncrpanuun. [lonydenne aMMuaka u ero pactsopenue B Boje. O0pasibl mpupoHBIX HUTPATOB U GocdarTos.
JlaboparopHsblie onbIThl. B3anmoelicTBre coieil aMMOHUS CO IIET0OYaMHU

Yenepoo u kpemnuit (7 u)

[TonoxeHnue yrieposaa u KpeMHUS B IEPUOANYECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOCHHE X aTOMOB. AJUIOTPONHbIE MOIM(UKALIUHU YTIepoa.
XUMHYECKUE CBOMCTBA yriaepoaa. Aacoporusi.

VYrapHsblii ra3, cBOHCTBa U (PU3NOJIOTHUYECKOE IEHCTBHE.

VYriekucieli ra3. YrojbHas KACIO0Ta U €€ COJIN.

IpakTyeckas padora 5. [Tonyuenue okcuaa yraepoaa (IV) u usyuenue ero coiicts. PacrosnaBanue kapOOHATOB.

JKuBoi Mup — mMup yriaeposa.

Kpemuuii u ero coennnenus. Cmexno. L{emenm.

0O000menue mo teme «Hemeranibsy.

KonTtponsHas pabora no temam 3—7.

JemoncTpanuu. Kpucranmmueckue pemérky anmasa u rpaputa. O6pasisl NpupoaHbIX KapOOHATOB U CUIIMKATOB.

JlabopaTopHble onbIThl. O3HAKOMJIEHHE CO CBOMCTBAMHU W B3aUMOIpEBpAIllEHUSMU KapOOHAaTOB M ruapokapOoHaTtoB. KauecTBeHHBbIE peakluu Ha
KapOOHAT - U CHJTUKAT-UOHbI

Memannwt (13 u)



22

[TonoxeHne MeTauIOB B IEPUOANYECKON cucTeMe XUMHUecKuX 3aeMeHToB . . MenneneeBa. Metaimuyeckas cBsi3b. Pu3nuecKue CBOMCTBA METAIIIIOB.
HaxoxaeHre MeTaioB B MPUPOJIE U OOIIUE CIIOCOOBI X MOTyUYSHUS.

XUMHYECKUE CBOWCTBA METAIJIOB. Pl CTaHIapPTHBIX 3JEKTPOAHBIX MOTEHIHANIOB (AIEKTPOXUMHUUYECKUN Psii HAPSKEHU ) METalIOB.

[Ilenounbie Metasbl. Haxoxaenue B npupoae. Pu3ndecKkue 1 XUMUYECKUE CBOMCTBA.

OKcuabl ¥ THAPOKCUBI IETOYHBIX METAJUIOB. [I[puMeHeHne 1e0UHbIX METAIIIOB.

[{emouno3zemenbHbie MeTauIbl. Haxoxaenue B npupoje. Kanpiuii u ero coeAMHEHUSI.

KécTkocTh BOIBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii. Haxoxnenue B npupoze. CBoNCTBa aIFOMUHMSL.

AMdoTepHOCTH OKCHIA ¥ TUAPOKCUIA ATTIOMUHUSL.

Kenezo. Haxoxnenue B npupose. CoiicTBa xene3a.Okcuabl, rugpokcuipl u conu xenesa(ll) u xenesa (111)

IIpakTuyeckas padora 6. Pemenne skcnepuMeHTABHBIX 33724 110 TeMe «MeTaibl U UX COSAUHEHUSD.

[IpuMmeHeHHEe METAIIOB M UX coeAnHEeHMA. [1oIroTOBKa K KOHTPOIBHOU padoTe.

KoHTposbHas pabota 1o teme 8.

JdemoncTpauuu. OOpa3ipl BOKHEUIINX COCAUHEHUW HATPUsl U Kallds, TPUPOIHBIX COCIMHEHMM MarHus, KajdblUid W aIIOMUHUSA, >KEJIE3HBIX PYI.
B3anmopeiicTBre MIENOYHBIX, HIEI0YHO3EMEIBHBIX METAJUIOB U aIFOMUHUS ¢ BOJ10M. CxKuraHue xeies3a B KUCIOPOJE U XJIOpE.

JlabopaTopHblie onbIThl. [lomyuenue ruapokcua alrOMUHUS U B3aUMOJICHCTBUE €ro ¢ KUCIOoTaMH U menoyamu. [lonydenue runpoxcunon xenesa(ll) u
xene3a(lll) u B3auMonelicTBre UX ¢ KUCIOTaMU | 1enoyaMu. B3anmoeiicTBiue pacTBopa ruJpoOKCcHIa HATPUS C pACTBOPAMU KUCIIOT U COJEH.

PacuérHble 3agaun. BeruncieHuss mo XMMHUYECKUM ypaBHEHHUSIM MacChl, 00bEMa WIIM KOJIMYECTBAa BEIIECTBA OJHOTO U3 MPOJYKTOB pEaKIMM IO Macce

HCXOJIHOTO BEUIeCcTBa, 00bEMY UM KOJIMYECTBY BEIIECTBA, COJIEPIKALLETO ONPEAEIEHHYIO JIOJ0 ITpUMecei
Pasnen 4. [lepBoHavaibHbIe NPeEICTABJEHUS 00 OpraHuvecKux BeuecTnax (7 4acoB)

[ToHsiTHE 06 OpraHNYECKUX BELECTBAX U OPraHUYECcKO XumMuu. MHOrooOpasue opraHMuecKuX BEIIEeCTB.

OCHOBHBIE HJIEN TEOPUU CTPOEHUS OPTaHNYECKUX coeqUHEHnH 1o A. M. bytneposy.

[lonarue uzomepun.

[IpenenbHble yriaeBOAOPOABI: COCTaB, CTPOCHHE, CBOWCTBA (TOpeHME, peaklus 3amMeleHus). l[IpumeHeHue mpenenbHbIX yrieBoaoponoB. [lonsrue o
TOMOJIOTaX ¥ TOMOJIOTUYECKHX Psax.

HenpenenbHble yrieBogopoibl: COCTaB, CTPOEHUE, CBOWCTBA (TOpeHUe, peakius npucoequHenus). [Ipumenenne HenpenenbHbIX YTIEBOI0POI0B.
[ToHsITHE O NUKIMYECKUX YTIEBOJIOPOIaX.

[IpupoaHbIE NCTOYHUKH YTIEBOAOPOI0B. BHbl TOTUIMBA.

Kucnoponconep:xaiue opraHndeckue BelecTBa: CIupThl, KApOOHOBbIE KUCIOTHI, CIIOKHBIE 3(UPBL, )KUPBI, YTIEBObI (00II1e CBEICHNU).
OO61ue noHATHS 00 aMUHOKHUCIIOTaX U OeNKax.

JdemMoncTpanuu:



1. Hekoropble cBoCTBa HEMPEIENbHBIX YIIIEBOJOPOI0B (TOPEHHE, PEaKLIUs IPUCOECANHEHHUS).
2. Mozienu MoseKyJl HEKOTOPBIX OpPIraHUYECKUX BEIIECTB, CXEMBI, TAOIHUIIbI.
3. Komekius «HedTh 1 TpoayKTHI ee epepaboTK».
4. KoMnakT-nuck «YTJIepoJ U €ro COEUHEHUS. Y TIIEBOJOPOIBD.
5. Komnaxkr-nuck «CnoxHble OpraHMueCKie COSTUHEHNS B IOBCEAHEBHOM KU3HIY.

Knacc | Ne yuebnuxa 6 | [Ilpeomemnas | I[lpeomem Aemopul yuebnuxa | Mzoamenrvcmeo
@II yuebHukog | obracmo
2012-2013 yu.e.
8 1.243.7.1 «EcTecTBeHHO | XMUMHS Pynzutuc I'.E., | [IpocBemnienue.
KJ1acc — Hay4HbIE Oenpaman O.I'. 2015
PEeIMEThD»
9 1.243.7.2 «EcTecTBeHHO | XMUMHS Pynzutuc I'.E., | [IpocBermienue
KJIacc — Hay4YHBIC Denpaman O.I'.
i 2016
PEeIMEThD»
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Cocmase yueﬁno-memoduuecxozo Komniaekma:

1. Pymsutuc I'.E. Xumus: 8 ki1.: yae0. qiis oomeodpazosar. Yupexaenuit / I'.E. Pymsutuc, ®.I'. ®enpaman. — M.: IIpocBemenue.

2 Xumus: 8 KI1.: IEKTPOHHOE MPHUIIOKEHUE K YUCOHHKY.

3 Pymsutuc I'.E. Xumus: 9 ki.: yae0. qiis oomeodpazosar. Yupexaenuit / I'.E. Pymsutuc, ®.I'. ®enpaman. — M.: IIpocBemenue.

4. Xumus: 9 Ki1.: SJIEKTPOHHOE MPUIIOKEHUE K YICOHHKY.

5. I'apa H.H. Xumust: 3agaunuk ¢ «mmoMontHukoM»: 8-9 kimacceel / H.H. I'apa. — M.: IIpocBemenue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas muaus yueonukos I.E. Pynsutuca, @.I'. ®enpamana. 8-9 knacesl/ H.H. I'apa.
— M.: IIpoceernienue.

7. Pageuxnii A.M. Xumus: nunaktiuaeckuii matepuan: 8-9 ki / A.M. Pageuxwuii. — M.: [Ipocemenue.

8. I'apa H.H. Xumus. Ypoxku: 8 k1. / H.H. I'apa. — M.: IIpocBeiienue.
9. I'apa H.H. Xumus. Ypoxku: 9 k1. / H.H. 'apa. — M.: [IpocBemenue.

Cnucok aumepamypul 01 y4auiuxcs:

YuyeOHNKH:
1. Pymsutuc I'.E. Xumus: 8 ki.: yae0. aiis obmeodpazosar. Yupexaenuit / I'.E. Pymsutuc, ®.I'. ®enpaman. — M.: IIpocBemienue.
2. Pymsutuc I'.E. Xumus: 9 ki.: yueb. ans obmeobpaszosat. Yupexaenuid / I'.E. Pynsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue.
3. I'apa H.H. Xumus: 3agaunuk ¢ «moMortHukoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemienue.

Cnucok numepamypul 014 nedazo208:

Pymzutuc I'.E. Xumus: 8 ki1.: yueO. ansa obueoopaszosar. Yupexnaenuit / I'.E. Pyasutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
Xumus: 8 Ki1.: 3JIEKTPOHHOE MPUIIOKEHUE K YUSOHHKY.
Pymzutuc I'.E. Xumus: 9 ki.: yue0. ans obuieobpaszosar. Yupexaenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
Xumus: 9 Ki1.: 2JIEKTPOHHOE MPUIIOKEHUE K YUSOHHKY.
I'apa H.H. Xumust: 3agaunuk ¢ «moMontHukoM»: 8-9 kmaccel / H.H. I'apa. — M.: IIpocBemenue.
I'apa H.H. Xumus. Pa6oune nporpammsl. [Ipenmernas nuaus yueOnukos I'.E. Pynsutuca, @.I'. @enpamana. 8-9 knacesl/ H.H. T'apa.
— M.: IIpocBemienue.

7. Panenkuit A.M. Xumusi: aunaktudeckuit Mmatepuan: 8-9 ki. / A.M. Pageukwuii. — M.: [IpocBemieHue.

8. I'apa H.H. Xumust. Ypoxu: 8 k. / H.H. T'apa. — M.: [IpocBemenue.
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9. I'apa H.H. Xumust. Ypoxu: 9 k. / H.H. T'apa. — M.: [IpocBemienue.

10. boposckux T.A. Tectsl mo xumuu. llepBonavansubie xumudeckue nousatus. Kuciopoa. Bomopon. Bona, pactBopsl. OcHOBHBEIE
KJIACChl HEOPraHMYEeCHX CoeMMHEeHUH: 8 KII.: K yueOnuky [.E. Pymsutuca, @.I'. ®enpamana «Xumus. 8 kimace». — M.: M3naTenbcTBO «OK3aMEH»,
2010.

11.  Boposckux T.A. TecTsl Mo XuMuU. DIeKTponuTHYECKas auccounanus. Kucinopon u cepa. Azot u docdop. Yriepoa u KpeMHUH. 9
kiacc: kK yueonuky ['.E. Pynsurtuca, @.I'. @enpamana «Xumus. 9 kimacey. — M.: U3natenberBo «Ox3ameny, 2011.

Ilepeuens yugposvix ungpopmayuonnvix pecypcoe Hnmepnema:

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

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh _alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://mirhim.ucoz.ru/index/khimija_8 3/0-41

Nook~ownE
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1 Ortxpertas xumus. Bepeust 2.6. (IloyHbIA MHTEpAKTHBHBIM Kypc XMMUM JUISl Y4dallMXcsl IIKOJ, JIMIIEEB, TMMHA3WM, KOJUIE/DKEH, CTYIEHTOB
TexHr4yeckrx By30B). OO0 «Dusukony» 2005.
2. CD-ROM Bupryanshnas mkona Kupumia 1 Medoaus. Ypoku xumun. 8-9 kimaccsl. -M.: OO0 «Kupumut u Medoauiiy, 2002r.

3. CD-ROM VueGHoe anekTtpoHHoe uznanue Xumus (8-11 kiacc) Buptyanbnas mnabGopatopus. Mapl' TV, JlaGopaTtopust cucrem
mynpTuMenus, 2004r.
4. CD-ROM ODrnektponHas 6ubnuoreka «lIpocBenienne». MynbTuMeauitHoe nocodue HoBoro obpasua. 8 kiacc. M.: IIpocBemienue,

2005r
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