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IMosicHUTeIbHAA 3aANUCKA

Pabouasi nporpaMma cocTaB/ieHA HA OCHOBe CJIeYIOIIMX HCXOJIHbIX JOKYMEHTOB:
1. Koncrurynus Poccuiickoit denepanun.
2. ®enepanbHblii 3aK0H 0T 29.12.2012 Ne 273-D3 "O6 o6pazoBanuu B Poccutickoit deneparun’
3. @enepalibHbIN TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIapT OCHOBHOI'O 00111eT0 00pa3oBaHusl,
YTBEPKICHHBIN NMPUKa30M MUHHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot 17
nekadps 2010 r. Ne 1897 (B pea. [Ipukaza MunuctepctBa o0OpasoBanus 1 Hayku PD ot 29 nekadps
2014 r. Ne 1644, ITpukaza MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 31
nexadps 2015 roma Ne 1577).
5. CanlluH 2.4.2.2821-10 "CanutapHo-3MHIEMHOIOTUYECKHE TPEOOBAHUS K YCIOBHUIM U OPTaHU3AINH
oOyueHus B 0011e00pa30BaTeIbHBIX YUPEKACHUAX", yTBEPKICHHbIE IOCTaHOBIEHHEM [ 1aBHOTO
rocyapCTBEHHOT0 caHuTapHoro Bpaya Poccuiickoit @enepaunu ot 29.12.2010 Ne 189 (B pen.
[TocTanoBnenus I'maBHOTO rocyapcTBeHHOTO caHuTapHOro Bpada PD Ne 81 ot 24.12.2015).
6. [Ipuxa3z MunucrepctBa odpasoBanust U Hayku Poccuiickoit @enepaunu ot 31 mapra 2014 roga Ne
253 o ®enepalibHOM MEepeUYHE YUSOHMKOB, PEKOMEHAOBAHHBIX (IOMYIIEHHBIX) MUHUCTEPCTBOM
oOpa3oBanus 1 HayKu PD K MCOIp30BaHUIO B 00pa30BaTeILHOM IpoIiecce B 00IIe00pa3oBaTeIbHBIX
IIKOJIaX.
enun o0yuenus c yuerom cnenuduku y4eOHOro npeamera
OcHoBHbIE 1eJIU U3yYeHUs] XUMUH HalPaBJICHbI:

e HA OCBOEHHE BAXKHEHINIMX 3HAHMN 00 OCHOBHBIX TOHSTHSIX W 3aKOHAX XWMUU, XUMHUYECKOU
CUMBOJIUKE;

e HaOBJAaJeHHMe YMEHMSIMH HaOIIOJATh XUMHYECKHUE SIBJICHUS, MPOBOJAUTH XMMHUYECKUN
JKCIIEPUMEHT, MPOU3BOAUTh PAcyeThl HA OCHOBE XUMHUYECKUX (DOPMYIN BEIIECTB U YpaBHEHHI
XUMHYECKUX PEAKIIUI;

e Ha pa3BHMTHe IIO3HABATEJIbHBIX HMHTEPECOB M HHTEJUIEKTYaJbHBIX CIHOCOOHOCTEH B mpolecce
MIPOBEJIEHUS XMMHMYECKOTO HKCIEPUMEHTa, CaMOCTOSTEIbHOTO TNpUOOpPETeHHs 3HaHUM B
COOTBETCTBUH C BO3HUKAIOIMMU KU3HEHHBIMH ITOTPEOHOCTAMU;

e Ha BOCIIMTAHUE OTHOUIEHMS K XMMHUU KaK K OJHOMY M3 (PyHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IleYeTI0BEYECKON KYIbTYPHI;

e Ha MPUMeHEHMe NMOJYYeHHbIX 3HAHUM U YMEHUH /17151 0€30M1acHOT0 MCIOJIb30BaHUs BELECTB U
MaTepuasoB B OBITY, CEIbCKOM XO34MCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKHX 3a/1a4 B
MTOBCETHEBHOM JKU3HM, MPENYNPEeXKICHUs SBICHUIN, HAHOCSIIMX BpPEJ 370POBbI0 4YEJIOBEKA U
OKpY’Karolllee cpelie.

3agauyu oOyueHus.

OnHoi U3 BakHEHIINX 3aa4 OCHOBHOI'O 00IIero o0pa3oBaHus SIBJISETCS MOJArOTOBKAa 00y4aromuxcs K
OCO3HaHHOMY M OTBETCTBEHHOMY BBIOOPY H3HEHHOTO WM NpodeccruoHanbHOro nmyru. Odyqaromuecs
JOJKHBI HAYYUTHCS CAMOCTOSITENIbHO CTABUTH LIETH U OMPEAEIATh MyTH UX JTOCTHXKEHUS, UCTIOTb30BaTh
MPUOOPETEHHBIN B IKOJIE OTBIT B peaIbHOM JKU3HH, 3a paMKaMu y4eOHOro mpolecca.

XuMus Kak yaeOHBIN MpeIMeT BHOCUT CYIIIECTBEHHBIN BKJIaJ] B BOCIUTAHUE U PA3BUTHE 00YJAIOIIUXCS;
OHa TpU3BaHA BOOPY)KUTb UX OCHOBAMU XMMHYECKUX 3HAHMNA, HEOOXOAMMBIX JUIS MOBCEIHEBHOMN
KU3HU, 3a0KUTh (GYHIAMEHT JUIS JalbHEHIIero COBEpPIICHCTBOBAHUS OJTHX 3HAHHWMA, a TaKKe
CrocoOcTBOBaTh 0€30MacCHOMY TOBEJEHUIO B OKpY)KaoIIel cpele U OepeXHOMY OTHOILIEHHUIO K Hell.
Pa3zBuTue mMO3HABATENBHBIX HMHTEPECOB B IMPOLIECCE CaMOCTOSITEIBHOIO MPUOOPETEHUS XUMHUYECKHUX
3HAHUU U UCTOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB MH(POPMAIUH, B TOM YUCIIE KOMIIBIOTEPHBIX.
Bocniutanne yOeXIEeHHOCTM B MO3MTHBHOM pPONM XHMUU B JKU3HHM COBPEMEHHOIO OOIECTBa,
HE00XO0IMMOCTH XMMHUYECKH I'PaMOTHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO M OKpYXKarollei cpese.
O0mas xapakrepucTuka yue0OHOro npeamera.

B cogepxaHuu maHHOTO Kypca MpeACTaBiICHbl OCHOBOIOJIAralolNe TEOPETUUYECKHE CBEACHHUS I10
XMMHH, BKJIIOYAIOIINE U3yUYEHUE COCTaBa U CTPOEHUS BEILECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHMS,
UCCIIEIOBaHNE 3aKOHOMEPHOCTEH XMMHUYECKMX MpEeBpallleHu W TyTed YIpaBieHUS HWMH B IENAX
II0JIy4EHUS BELIECTB, MaTEPUAJIOB, SHEPTUH.



Copep:xanue yueOHOTO MpeAMETa BKIIIOUAET CBEJACHUS O HEOPraHMYECKHX BELIECTBAaX, UX CTPOECHUU U
CBOMCTBAaX, a TaKXKe XHWMHUYECKUX IpolleccaxX, MPOTEKAIONIUX B OKpyxkaromem wmupe. Hambomee
CIIOKHBIE 3JIeMeHThl DYHIAMEHTANBHOTO sijipa coAepkaHus o0imero oOpa3oBaHHs MO XUMHUHU, TaKue,
KAaK OCHOBBI OPTaHWYECKOW M NPOMBIIUIEHHOW XMMHHU, MIEPEHECEHBI B NPOrpaMMy CpeaHel (IOJIHOMH)
00111e00pa30BaTEeIbHON IITKOJHI.

B wu3ydenum kKypca 3HaUUTENbHAs POJIb OTBOAUTCS XHMHYECKOMY OHKCIEPUMEHTY: IPOBEICHHIO
MPAKTUYECKUX U JIaDOpaTOPHBIX pabOT U OIMUCAHUIO UX PE3YJbTAaTOB; COOJIIOJICEHUI0O HOPM U TPaBUI
MOBE/ICHUS B XUMHYECKHX JIA0OPATOPUSIX.

Jlis co3HATENbHOTO OCBOCHHS mpeamera «XHUMHsS» B IIKOJBHBIM Kypc BKJIIOYEHBI 0O0s3aTelbHBIC
KOMITOHEHTHI COZIEpKaHHsI COBPEMEHHOI'0 XMMHUYECKOT0 00pa30BaHMUs:

1) xumuueckue 3nanus (TEOPETUUECKUE, METOJOJOTMYCCKUE, MPUKIAIHBIC, OIMMCATEIbHBIE — S3BIK
HayKH, aKCHOJIOTHYeCKHUEe, UCTOPUIECKHE U Jp.);

2) paznuunvie ymenus, Hagviku (00IICy4eOHbIC U CIICIUPUUCCKUE 10 XUMHH );

3) yennocmmuvie omuoutenus (K XUMUH, KU3HH, TIPUPOJIE, 00Pa30BaHMIO U T. 1.);

4) onbim npoOyKMueHOU OesimeabHOCmu Pa3HOTO XapakTepa, O0O0eCHeUUBAIOIINN Pa3BUTHE MOTHBOB,
MHTEJJIEKTa, CIIOCOOHOCTEN K caMopeann3alii U JPYTUX CBOMCTB TUYHOCTH YUCHUKA,

5) xkarouegvie u yueObHO-XUMUYECKUE KOMNEMEHYUU.

B kauectBe yenHocmHvix opuenmupog XUMUIECKOT0 00pa30BaHus BBICTYNAIOT OOBEKTHI, U3y4aeMbIe B
Kypce XUMUH, K KOTOPBIM Y 00yJaromuxcs (oOpMUpPYeTCs IICHHOCTHOE oTHOIIEeHHe. [Ipu 3ToM Beaymryto
pOJIb UrpalOT TO3HaBaTeNbHbIE I[CHHOCTH, TaK KaK JIaHHBIM y4eOHbBIH MpeAMET BXOAHUT B TPYIMILY
MIPEMETOB IMO3HABATEIHHOTO IMKJIA, TIABHAS 11e7Th KOTOPHIX 3aKII0YACTCS B U3YUYSCHUH TPUPOIBI.
OCHOBY nos3nagamenvbHbIX YeHHOCmell COCTABIAIOT HaydHble 3HAHUS, HAay4HbIe METOJIbl MO3HAHUS.
[To3HnaBaTenbHBIE I[ICHHOCTHBIE OPHCHTANMU, (OPMUPYEMBbIE B TMPOLECCE W3yUCHUS XUMUH,
MPOSIBIISIOTCA B IPU3HAHUU:

- IEHHOCTH HAYYHOTO 3HAHMS, €T0 MPAKTHYECKOW 3HAYUMOCTH, TOCTOBEPHOCTH;

- IGHHOCTH XMMHYECKUX METOOB UCCIIEIOBAHUS )KUBOW U HEKUBOM MPUPOJIBL.

Pa3BuTHe mMO3HABATENBHBIX IIEHHOCTHBIX OPHUCHTAIMA COJEPKAaHUS Kypca XUMHH IT03BOJISICT
c(OpMHPOBATE:

- YBOXHUTEIFHOE OTHOIIEHHE K CO3HUIATEILHON, TBOPUYECKOM IEATEILHOCTH;

- MIOHMMaHNe He0OXOAUMOCTH 310pOBOT0 00pa3a KHU3HH;

- TOTpeOHOCTh B OE3YCIIOBHOM BBHINIOJIHEHUH TPaBHJI 0E30MacHOTO HCIOJIh30BAHUS BEIIECTB B
MTOBCETHEBHOM JKU3HH,

- CO3HATEJIbHBINA BHIOOP OyaymIel npodecCuoHaNbHOM IeATeTbHOCTH.

Kypc xumun obmagaer BO3MOKHOCTIMH ISl (POPMHUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCHeEl, OCHOBY
KOTOPBIX COCTaBJSIFOT TPOIIECC OOIIEHHs, TrpaMoTHas pedb. KOMMYHUKaTHBHBIE IICHHOCTHBIC
OpPHMEHTAIH Kypca CIIOCOOCTBYIOT:

- MPaBUJIBHOMY HCITOJIb30BAHHIO XUMHUYICCKOW TEPMHUHOJIOTHH U CUMBOJIUKH;

- Pa3BUTHUIO MOTPEOHOCTH BECTH TUAJIOT, BBHICIYIINBATh MHEHUE OIMIMOHEHTa, y4aCTBOBATh B TUCKYCCHH;
- Pa3BHTHIO YMEHHS OTKPBITO BBIPAXKATh U apT'yMEHTHPOBAHO OTCTAaMBATh CBOIO TOYKY 3PEHHUSI.



IlnanupyemMblie pe3yibTaThbl OCBOCHUS Y4eOHOI0 MpeaMeTa « XUMHS»
JluunocmuviMu  pe3ylbTaTaMu U3ydeHUs npeaMmera «Xumus» B 9 Kiacce SBIAIOTCS CIEAYIOLIUE
YMEHHS:

1. oco3HaBaTh €AMHCTBO U LEIOCTHOCTh OKPYXKAIOIIET0 MUPA, BO3MOKHOCTH €TI0 I03HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;

2. TIOCTETIEHHO BBICTpaMBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTH
U TOTOBHOCTH K CaMOOOpPa30BaHMIO, B TOM YHCIIE U B paMKax CaMOCTOSTEIbHOU AESITeIbHOCTU
BHE ILIIKOJIBI;

3. OLICHMBATh )KM3HEHHbIC CUTYallUU C TOYKU 3peHus Oe3omacHoro oOpas3a KU3HU M COXPAHEHUs

3JI0POBBS;
OLICHUBATh SKOJIOITMUECKUN PUCK B3aUMOOTHOILIEHUH Y€I0BEKa U IPUPOBI.

5. dopMUpOBaTh SKOJIOTMYECKOE MBIIUICHHE: YMEHUE OLIEHUBATh CBOIO JIEATEIBHOCTh U MOCTYIIKU
JpYTUX JIIOJEH € TOYKM 3pEHUsl COXpPAHEHMsI OKpY)KAlolled cpedbl - rapaHTa >KM3HU U
OyraromoJrydusi JIt0Iei Ha 3emiie.

Memanpeomemuvimy pe3yapTaTaMd  U3ydeHHs  Kypca  «XuMus»  sBIsieTcss  (pOpMHpOBaHUE
YHHUBEPCAIbHBIX YueOHBIX AeiicTBuii (VY /]]).
Perynarusneie YV /I:

1. camocTosATenbHO OOHapyXkHBaTh U (HOPMYIHPOBATh Y4eOHYIO MpoOJIeMy, OMpeneisITh Leib
y4eOHOM JeSATEIHHOCTH;

2. BBIIBUTaTh BEPCHM pELICHUS MPOOJIeMbl, OCO3HABAaTh KOHEYHBIA pe3yNbTaT, BbIOUpaTh U3

IPEJJIOAKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIEIIH;
COCTaBJIATh (MHAUBUYaIbHO WM B TPYIIE) IUIaH PEIICHUS MTPOOIIEMBI;

4. paboTasi 10 IUJIaHy, CBEPATH CBOU JCUCTBHUS C IENBIO U, NMPU HEOOXOIUMOCTH, WCIPABIATH
OIIMOKU CaMOCTOSITENBHO;

5. B Ianore ¢ yuuTelIeM COBEPIICHCTBOBATH CAMOCTOSTENILHO BEIPAOOTAaHHBIE KPUTEPHH OLICHKH.

ITo3naBarensHbie YV [:

1. ananu3upoBath, CpaBHUBAThH, KiIaccu(UUUPOBATh M 00001IaTh (QakThl U sBIEHUSA. BBIABIATH
MPUYUHBI U CIEJCTBUS MPOCTHIX SIBICHUH.

2. OCYIIECTBJISTH CpaBHEHHE, KJIACCH(PHUKAIINIO, CAMOCTOSITEIHHO BBEIOWpAst OCHOBAHUSL U KPUTEPUU
JUISl YKa3aHHBIX JIOTHYECKUX OIepanuil;

3. CTPOUTH JIOTUYECKOE DACCYXJICHHE, BKIIOYAIONIEE YCTAHOBICHHE NMPHYUHHO-CIEACTBEHHBIX

CBS3EH.
CO3/1aBaTh CXEMaTUYECKNUE MOJIENH C BbIIEJICHHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBbEKTA.
COCTaBJISTh TE3UCHI, pa3INYHBIC BUBI IUIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBbIBaTh MHPOPMAILIMIO M3 OJHOTO BHUJA B IPYroi (TaOIUIly B TEKCT U TIp.).
YMETb OMpEeNesITh BO3MOXKHBIE HMCTOYHHKH HEOOXOAMMBIX CBEIEHUN, MPOU3BOIUTH TMOUCK
uH(pOpMallii, aHAJIU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.
KommynukaTusHeie YV /I:
CaMocCTOsATeIbHO OpraHM30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B rpynme (onpeneisTh oOuiue Ienu,
pacnpenensiaTh poJid, JOrOBApUBATLCA IPYT C IPYTOM U T.1.).
[IpenMeTHBIMU pe3ysibTaTaMHU U3ydEHUs IPeIMeTa SIBISIFOTCS CIEAYIOIUE YMEHUS:
1. oco3HaHue poJH BELIECTB:
- OIPENENSITh POJIb PA3IUYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BELIECTB B MX KPYTOBOPOTE.
2. pacCMOTpEHHE XMMHYECKHX TTPOIIECCOB:
- PUBOJIUTH MIPUMEPHI XUMUYECKUX MIPOLIECCOB B MMPUPO/IE;
- HaxoJUTh YEPThl, CBUAETEILCTBYIOLIME OO0 OOMMX NpHU3HAKAX XUMHYECKHX IPOLECCOB U UX
pa3InuusX.

3. HCIOJIb30BaHUE XUMUYECKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUCHUE BEIIECTB B KU3HU U XO3AHCTBE YEIOBEKa.

4. 0OBICHATH MUP C TOUKH 3PCHHS XUMHH:

— NEPEUUCTIATh OTIIMYUTEIbHBIE CBOMCTBA XMMUYECKUX BEIIECTB;
— pa3nuYaTh OCHOBHbBIE XUMUYECKHUE MPOIIECCHI;
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- OIIPEJENATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BEUICCTB;
- IOHUMATh CMBICII XUMHUECKUX TEPMUHOB.
5. OBJaJeHHE OCHOBAMU METOOB IIO3HAHUS, XapaKTEPHBIX /ISl €CTECTBEHHBIX HayK:
- XapaKTepHU30BaTh METO/IbI XUMHUECKOW HAayKH (HaOIr0IeHUE, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHUE) U
UX pOJIb B IO3HAHUM ITPUPOJBI;
- IPOBOJIUTH XUMHUECKUE OTBITH U SKCIIEPUMEHTHI H OOBSCHITH UX PE3YIIbTATHI.
6. yMeHHEe OLleHUBaTh IIOBEJIEHHE 4YeJIOBEKa C TOYKM 3PEHUs XMMHUYECKOH Oe30macHOCTH 10
OTHOLIEHUIO K YEJIOBEKY U IPUPOJIE:
- HUCINOJIb30BaTh 3HAHUSA XUMHMU NpPU COONIOJEHMM IPAaBUJI HCIOJIB30BaHUS OBITOBBIX XUMHUYECKUX
IIPENapaTos;
— pa3inyaTh OMacHbIe U 0€30MaCHBIC BEIIECTBA.
IIpeomemnuvimu pe3ynbTaTaMy U3ydEHUs IIPEIMETA ABIISIOTCS CIEIYIOLNE YMEHUS:
e OCO3HAHME POJIU BEIIECTB:
- OIPEIENIATH POJIb PA3JINYHBIX BEIECTB B IIPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
pPacCMOTPEHHE XMMUUECKHUX IIPOLECCOB:
- IPUBOJIUTh IPUMEPBI XMMUUYECKUX MPOLIECCOB B IPUPOJIE;
- HaXxOJUThb YEpThl, CBUAETEIILCTBYIOLIME 00 OOIIMX NMpHU3HAKaX XMMHMYECKHX IPOLECCOB M HMX
pa3IuuusX.
HCIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:
— OOBACHATH 3HAYCHHE BEIIECTB B KU3HU M XO3SHCTBE YEIIOBEKA.
OOBSICHATH MUP C TOUKU 3PEHUS XUMUU:
— IEPEYUCIIATh OTINUYUTEIbHbIE CBOMCTBA XUMHUYECKHUX BEIIECTB;
— pa3ynyaTb OCHOBHBIE XUMHUYECKUE MPOLIECCHI;
- OIPEJENIATh OCHOBHBIE KJIACChl HEOPraHMYECKHUX BEIIECTB;
- IOHUMAaTh CMBICII XMMUYECKUX TEPMUHOB.
OBJIaJICHHE OCHOBAMU METOJI0B IIO3HAHMSI, XapaKTEPHBIX JJIsl €CTECTBEHHBIX HAYyK:
- XapaKTepu30BaTh METOJbl XHMHUYECKOM Hayku (HaOJrofeHue, CpaBHEHHE, SKCIIEPUMEHT,
U3MEpEHHE) U UX POJIb B O3HAHUU IPUPO/IBI;
- IPOBOJIUTH XUMHUYECKHE OTBITHI U IKCIIEPUMEHTBI U OOBSICHATH UX PE3yJIbTaThI.
e YMEHHE OILIEHUBATh IIOBEJACHHME 4YEJIOBEKA C TOYKH 3PEHMUS] XUMHUYECKOW O€30MacHOCTH IO
OTHOIIECHHUIO K YEJIOBEKY U IIPUPOJE:
- HCTI0JIb30BaTh 3HAHMSI XUMUU IPU COOIOCHUM ITPaBUII UCIIOJIb30BAHUS OBITOBBIX XUMUYECKUX
IIPEnapaTos;
— pa3nuyarh onacHble U 0e30IacHbIe BEIIECTBA



Conep:kanue y4eOHOr0 npeamera
Pa3nea 1. MHoroo6pasue xumnuyeckux peaknui (15 u)
Tema 1. Kinaccupukanusi XuMUYECKHUX PeaKIuii -7 4acoB.
Peaknuu: coenuHeHus, pasiioxeHus, 3aMmeinleHus, oomeHa. CreneHb okuciaeHUA. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKHUCIUTENb, BOCCTAHOBUTEIIb, ITPOLIECCHI OKUCIIECHUS, BOCCTAHOBJICHUSI.
CocraBiieHHE ypaBHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi € IIOMOIIbI METoJa
3JIEKTPOHHOIO Oananca.
TemmoBeie 3PQGEKTHl XUMHUYECKHX peaKIuid. IK30TEPMUYECKHE W DHIOTCPMHUYECKHE PEaKIUU.
TepMmoxuMuueckre YypaBHEHMs. 3aKOH COXpPAaHEHMSI MW IIpeBpalleHusi dHeprum. Pacdersl 1o
TEPMOXMMHUYECKUM ypaBHEHUSIM. CKOPOCTh XUMUYECKUX peakuui. @akTopbl, BIUSIONIME HA CKOPOCTh
XUMHUYECKUX peakiuil. [lepBoHauanbHble peacTaBiaeHus o karanuse. O0patumele peakuuu. [Tonstue o
XUMHUYECKOM PABHOBECHUU.
Tema 2. XumMuyeckue peakiiuu Waylme B BOAHbIX pACTBOPax — 8 4acos.
CymHocTh mponecca 3JIEKTPOIUTHYECKON IUCCOMAlUU. DJIEKTPOJIMUTHI M HEJIEKTPOIUTHL. OHBI.
Karnonsl u anuoubl. ['mapaTHas Teopus pacTBOPOB. IJIEKTPOJIUTUYECKAS] TUCCOIUAIUS KHUCIIOT,
OCHOBaHUH, coneil. Cnabble W cuUibHBIE 3JEKTPOJUTHl. CTemneHp aucconuanuu. Peakiuy MOHHOTO
oOMeHa. Y CIoBUs MPOTEKAHUS peakiuii oOMeHa 10 KOHIA. XMMUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB
HEOPraHMYECKUX COCJUHEHHH B CBET€ MPEACTAaBICHUNH 00 SIEKTPOIUTUYECKOM TUCCOLMALUU U
OKHCIIUTENBHO—BOCCTAHOBUTEIBHBIX peakuusx. [lonsaTue o rugponuse comnei.
Paznen 2. Muorooopasue BemectB ( 43 4)
Tema 3. Hemerasibl -2 yaca.
OOmiasi xapakTepUCTHKAa HEMETAIIOB MO MX IMOJIOKEHUIO B TMEPHOJUYECKON CHUCTEME XMMHYECKUX
anemenToB J[.M.MenneneeBa. 3akOHOMEPHOCTH W3MEHEHHs B IEpUOJAX U Ipynnax (U3HUECKUX U
XUMHUYECKUX CBOMCTB IMPOCTBIX BELIECTB, BBICHIMX OKCHJOB M KHUCJIOPOJ COAECP)KALIUX KHUCIOT,
obOpazoBanablx Hemeraiamu [-1II mepuomoB. Bomopomnble coenuHeHHs] HeMeTauioB. M3MeHeHue
KHCJIIOTHO-OCHOBHBIX CBOWCTB BOJIOPOJHBIX COEAMHEHUIN
Temad. I"asiorennI-S yacos
Hewmeramnsl. ['anorensl. [lonoxeHnne B nepuogNYEeCcKOl CUCTEME XUMHUECKUX AJIEMEHTOB, CTPOEHUE UX
atoMoB. Haxoxzaenue B npupoje. @u3nyeckue U XMMHYECKHE CBOMCTBA rajaoreHoB. [lomyueHue u
npuMeHeHue ranoreHoB. Xuop. dusmyeckue U xuMuyeckue cBoucTBa XxJopa. [IpuMeHeHnue xiopa.
XnopoBogopoa. duznueckue cpoiicTBa. [lomyuenue. ConstHasi kucinota u ee conu. KauecTBeHHas
peaxius Ha XJOpUA — HOHBL. Pacro3naBanue XJI0pua0B, OpOMUIOB, HOAHIOB.
Tema 5. Kuciopoa u cepa -6 yacon
[lonoxkeHne B NEPUOAMYECKOW CHCTEME XUMHUYECKHUX DOJEMEHTOB, CTpoeHue ux artomoB. Cepa.
Annorponus cepsl. Pusznueckue U xuMudeckue cporictBa. Haxoxnenue B npupoze. [Ipumenenue cepsl.
CepoBonopon. CepoBojoponHas KHcIoTa U ee conu. KadecTBeHHass peakuus Ha Cylb(uI- HOHBL
Oxkcun cepol (IV). Cepnas kucinora. XMMHUYECKHE CBOWCTBA pa30aBIICHHOW W KOHIIEHTPUPOBAHHOM
cepHoOil kucnoTel. KauecTBeHHas peakius Ha cyinb(ar- HMOHBL. XHUMHUYECKHE pPEaKIHH, JeKallue B
OCHOBE IIOJIyYEHHUsI CEPHOM KHUCIOTHI B TPOMBIIIIEHHOCTH. [IpuMeHeHne cepHOM KUCIOTHI.
Tema 6. A3ot u ¢docdop- 8 yacos
[TonoxxeHne B MNEPUOAMYECKOM CHUCTEME XUMHUYECKHUX DJIEMEHTOB, CTPOCHHUE HMX aTOMOB. A3OT,
¢bu3nuecKkue W XUMHYECKHE CBOWCTBA, MONyuyeHHUE W TMpHMeHeHue. KpyroBopoT a3ora B mpupoje.
Ammuak. Ouszndeckue U XMMHYECKHE CBOMCTBA, MOJydeHHE, npuMeHeHne. Conu aMMOHUs. A30THas
KHUCJIOTa U ee cBOMCTBAa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KUCIOTHL. [loyueHne a30THOM KUCIOTHI B
naboparopun. XHUMHUYECKHE pEaKIMH, JIeKAI[Ue B OCHOBE IOJY4YEHHUsS] Aa30THOM KHCJIOTHI B
npoMmeinieHHoCTH. [Ipumenenue. Conu. A3otnble ynoOpenus. @ocdop. Amnorponus. Guszndeckue u
xumudeckue cBorictBa. Oxcup docdopa (V). dochopHas kucimoTa, €€ Coau U yroOpeHus.
Tema 7.Yraepoa u kpemHnii.-9 yacon
[Tonoxkenne B MEpUOIUYECKON CUCTEME, CTPOEHHME aTOMOB. YTiepoAd. AuioTponusd. Pusnyeckue u
XMMHYECKHE CBOIMCTBA yrieponaa. AncopOuus. YrapHblid ra3. YTJIeKHCIbIH ra3. YToilbHas KUCIOTa U ee
conu. KauectBeHHas peakius Ha kapOoHaT — noHbI. KpyrosopoT B npupoze. Kpemuauii. Oxcun kKpeMHHs
(IV). KpemuueBas kucinota u ee conu. Ctekio. LlemeHT.
Tema 8. Merasuibl- 13 yacos



[TonoxkeHne B TEPUOAUYECKON CHCTEME, CTpPOCHUE aToMOB. Meraminmyeckas cBA3b. PuU3MYECKHUe
CBOMCTBA. Psil akTMBHOCTHM METAIIOB. CBOMCTBa MeTayioB. OOmme crnocoOwl momydeHus. CruiaBbl
MerauioB. Illemounble wmetamnbl. [lonokeHne B NEPUOJUYECKOM CHCTEME, CTPOCHHE aTOMOB.
®usnyeckue u xumuueckue cporcra. [Ipumenenue. Haxoxnenue B npupoge. IllenouynosemernbHbie
Metauibl. [lonoxeHne B MEpHOIMYECKOM cHUCTEME, CTpoeHHe aToMoB. Dusnmyeckne U XHMHYECKHE
ceoncrBa. [Ipumenenne. Haxoxnenue B npupoae. Maruuii u KanplUui , UX BaXKHEHUIIHME COCIUHEHHUS.
XKectkocTh BoIbI U crocoObl ee ycrpaHeHus. AmtomuHuil. [lomokeHue B mepuoguvecKkoil cucreme,
ctpoeHue atomoB. Dusnueckue U XUMHYecKHe cBoiicTBa. lIpumenenue. Haxoxnenue B mnpupone.
AmdoTepHoCcTh OKcHaa U ruapokcuaa amomuHus. XKenezo. [lonoxeHue B mepuoanyYEcKoil cucreme,
ctpoeHue aroMmoB. Dusnmyeckne u xumuyeckue cpoiictBa. IIpumenenue. Haxoxzaenue B mpuposne.
Baxueiiive coenuHeHHs] Kene3a: OKCUAbL, Tuapokcuasl u conu »xkeneza (II) m xemeza (II).
KauectBennas peakuus Ha HOHBI.
Paznen 3. Kparkuii 0030p BakHelllIuX opraHuvdecknx BeuecTs (74)

Tema 8. IlepBoHayajibHbIE NIPeACTABJIEHUS 00 OPraHMYeCKMX BellecTBax- 7 4acoB

IIpeamer opranmyeckoy xumuu. HeopraHnueckue M OpraHM4eCKHE COCAMHEHUSA. YIVIEpOJ — OCHOBA
®u3Hu Ha 3emiie. OCOOCHHOCTHM CTPOEGHHS aToMa yriepoJa B OPraHUYECKUX COCAMHECHHSIX.
VYraesogopoxasl. IlpenensHble yrieBomopoabl. MeraH, 3TaH, npomaH. CTpyKTypHbIE (HOPMYIIBI
yrIeBOAOPOAOB. ['OMoOJIOrMYecKUi psAl MpeAeNbHBIX YriaeBOAOpoaAoB. ['omonoru. ®dusnueckue u
XUMHUYECKHUE CBOMCTBA MPEACIbHBIX YIIeBOA0POI0B. Peakiinu ropenne u 3amemienus. HaxoxaeHue B
npupoje. [ Ipumenenue.

Hemnpenenbabie  yriaeBogopoabl. OTWUICHOBBIM Pl HENPENCIbHBIX  YIJIEBOJIOPOJOB. DTHJICH.
duznueckue U XMMHUYECKHME CBOMCTBa 3THIIeHA. Peakuus npucoeanHeHus. KayecTBEHHbIE peakivu.
Peaknusa nmomumepusanuu. [lonmdtunen. [lpumeHenue stuiieHa. AIECTHIICHOBBIM psJi HEMPEAEIbHBIX
yriaeBogopoaoB. AueruineH. CpoiictBa auerwieHa. llpumenenue. [Ipou3BonHbIE yIIIEeBOJOPOIOB.
Kparkuit 0030p oOpraHM4ecKUX COCIUHEHHI: OJHOATOMHBIC CIUPTHI, MHOTOATOMHBIE CIIHPTHI,
KapOOHOBBIE KHUCIOTHI, CIOXKHBIE 3(DUPHI, KUPBI, YIIEBOJbI, aMUHOKHCIOTHI, O0enku. Poip OenkoB B
opranuszme. [loHsiITHE O BBICOKOMOJNEKYJSIpHBIX BemecTBax. CTpPyKTypa TMOJIMMEPOB: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE  3BEHO, CTENEHb MojJuMepu3zauuu. [lonusTuieH, MNOJUIPONHIIEH,
TTOJTMBUHUJIXJIOPHU/I.

IloBTOpenue -3 yaca



KajiennapHo-TeMaTHyecKkoe NJIAHHPOBaHHE

Ne Tema ypoka JlomamHee Jlata nposenenus
YpOKa| 3a/1aHue — dbaxT
1 2 3 4 5
Pa3znes 1. MHorooopa3ue xuMudeckux peaxkuuii (15 1)
Tema 1.Knaccupukanusi XMuMHYeCKHX peakluii- 7 4acoB
1 Knaccudukanus xumuueckux peakuui, peakuuu | [loBroputh
COCIMHEHUS, pa3JI0KEHUs, 3aMEIICHNUs, OOMEHA. | 3aIUCH B
TeTpaju 3a 8
KJ1acc.
2 OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. §1
3 Tennobie 3 (PEKTH XUMHUUECKUX PEAKITHI. §2
4 CKOpOCTbh XMMUUYECKHUX PEAKIIMM. §3, §4
IIpakTuyeckas padora Nel. M3yueHue BIussHUS
YCIIOBHMM MPOBEICHUS XUMUYECKON PEAKIIMN HA €€
CKOpOCTb.
5} O6parumbie peakuuu. [lonarue o xumuaeckom | §5
PABHOBECHH.
6 Pemenue 3amauy. 3aganus,
TECTHI.
7 O060061IEHE
Tema 2.XumMuueckue peakiiuu B BOJHbIX pacTBopax-8 yacos
8 CyuiHocTh npouecca 3IeKTPOIUTHYECKON §6
JIMCCOLIMAIINU.
9 Juccoumnanus KucioT, OCHOBaHUM, CONIEN §7
10 CnaOble U cUIbHBIE 21EKTPOIUTHI. CTEeNeHb §8
JIMCCOLIMAINU.
11 Peakuuu nonHoro oOMeHa U YCJIOBUS UX §9
IPOTEKaHUS.
12 I'upponus conent §10
13 XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB IToBTOPHTH
HEOPraHUYECKUX COEIUHEHNUN B CBETE 3aIliCHU B
MPEJICTaBICHUM 00 IEKTPOIIUTUYECKOU TEeTpaau.
JUCCOIMAIMU U OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUsIX.
14 IIpakTuyeckas padora 2. Pemenue §11, oTuér.
AKCIIEPUMEHTAIBHBIX 33a4 1o Teme «CBONCTBa
KHCJIOT, OCHOBAHUI, COJIEN KaK 3JIEKTPOIIUTOBY.
15 KonTpoubnasi pabora no remam 1 u 2. IToBTOPUTH
3aIucy B
TETpaju.
Pazgen 2. Muorooopasue Bemects ( 44 4)
Tema 3. HemeraJibl -2 yaca.
16 OO0mas xapakTeprucTUKa HEMETAIIIIOB TI0 UX Koncmekr

MOJIOKEHUIO B IEPUOAMYECKON cHCTEME
xuMudeckux ayemenToB [[.M.Meneneena.
3aKOHOM€pHOCTI/I N3MCHCHUS B HCpI/IO,Z[aX n
rpymnmax GU3NIeCKuX ¥ XUMUIECKHX CBOWUCTB
HpOCTbIX BCIICCTB, BBICIIHMX OKCUI0B U KI/ICJIOpO,Z[

COJIEpXKaIINX KUCJIOT, 00pa30BaHHBIX




Hemetauiamu [-111 nepuoos.

17 Bonopoansie coenHEHNSI HEMETAILIIOB. Koncnoexr
H3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB
BOJIOPOJIHBIX COCIMHEHUI HEMETAIJIOB B
nepuoaax M rpymnmnax.

Tema 4. I'asiorensl- S yacon

18 XapakTepHuCcTHUKA TaJIOTCHOB. §12

19 XJ1op. §13

20 X0pOBOJIOPOJI: TIOJIYICHUE U CBOMCTBA. §14

21 CousiHast KUCJIOTa M €€ COJIH. §15

22 IIpakTnyeckas padora Ne3:«llonyuenue §16, oTuér
COJISTHOM KHMCIJIOTHI M H3yYEHHUE €€ CBOICTBY

Tema 5. Kucjiopoa u cepa — 6 yacos.

23 XapakTepucTUKa KHCI0pO/ia U CEPHI. §17

24 CBolicTBa U IPUMEHEHHUE CEPBI. §18

25 Ceposonopon. Cynbdussi. §19

26 Oxkcup cepsl (IV). CepHucrast KucioTa. §20

27 Oxkcupa cepsl (V). CepHast KuciioTa u €€ COoJu. §21

28 IIpakTHyeckas padora 4. §22, oTuér
Pemnienune skcriepuMeHTABHBIX 33149 IO TEME «
Kucnopon u cepa»
Pemenne pacyeTHsIX 3a1a4

Tema 6. Azot u docdop — 8 yacos.

29 Xapakrepuctuka azora u pocdopa. Guznueckue | §23
Y XMMUYECKHE CBOMCTBA a30Ta.

30 AMMMaK. §24

31 IMpakTnyeckas padora 5. §25, oTuér
[TonydyeHne aMMuaka M U3y4eHUE ero CBOMCTB.

32 Conu aMMOHWUSI. §26

33 A3OTHas KUCIIOTA. §27

34 Conu a30THOM KHMCIIOTBHI. §28

35 Dochop. §29

36 Oxkcun docdopa (V). DocdopHas kuciora, ee §30
COJIH.

Tema7.Yraepoa u kpemuuii — 9 yacon

37 XapakTepuCTHKa YIJIepoaa U KPEMHUS. §31
Annotponust yriaepoa.

38 XUMHUECKUE CBOMCTBA yriepoja. AacopOrusi. §32

39 Oxcup yrirepona (I1) - yrapHsrit ras. §33

40 Oxkcup yrnepona (IV) - yrnekucisiii ras. §34

41 VYronpHas kucnora u ee conu. Kpyrosopor B §35
pUpPOJIE.

42 IIpakTyeckas padora 6. [lonydyenne okcuna | §36, oTuér
yraepona (IV) uzydeHnue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

43 Kpemnunii. Oxcupn kpemuusi(IV). §37

44 Kpemumneras kucnora u e€ conu. CTeko. §38
LlemenT.

45 KonrpoabHas padora no teme «Hemetameiy. | [loBTopuTh

3aIUCH B




TeTpaan

Tema8. MeTasibl (0011as1 XapaKTepHCTHKA)-13 yacoB

46 XapaKTepucTUKa METAJIOB. §39

47 Haxosxnenue B mpupojie u o01me crocoObl §40
MOJTYYCHUSI.

48 XUMHUYECKHEe CBOMCTBA METAILIIOB. §41
DIEKTPOXUMHUYECKHUH psil HAIIPSHKEHUH METaJIIOB

49 CruiaBel. §42

50 [{eo4HBIC METALIBI. §43

51 Marnwuii. [l{emouH03eMeNIbHBIC METAJIIBL. §44

52 Baxxueiimue coeqnueHus Kaiabus. JKecTKOCTh 845
BOJIbI.

53 AIFOMUHHT. §46

54 Baxneime coelTuHEHUS aTIOMUHUS. §47

55 Keneso. §48

56 CoequHeHus xejesa. §49

S7 I[IpakTuyeckasi pa6ora 7 §50, oTuér
Pemenne skcriepuMEHTAIBHBIX 33724 110 TEME «
MeTtasuibl U UX COSTUHCHUSY.

58 KonTpoJsbHasi pa6oTa mo Teme «MeTaJIbl». [ToBTOPUTH

3aIucH B
TeTpagn

Paznen 3. Kparkuii 0030p BaskHeiimux opranundyeckux Beiects (74) Tema
IlepBoHayaJibHbIE NPeICTABJEHNS 00 OPraHNYeCcKHX BellecTBAX — 7 4acoB

59 Oprannyeckas xumus. [Ipenensubie §51,52
(HaChIILIEHHBIE) YTIEBOOPO/IbIL.

60 HenpenenbHble (HEHACHILIEHHBIE) YIIIEBOAOPOBL.| §53

61 [Tonumepsl. §54

62 ITponsBoHbIe yrieBo1opoaoB. CIUPTHL. §55

63 KapOonoBele kucnoTsl. CrioxkHble 3¢pupbl. XKupbl. | §56

64 VYraeBosp!. §57

65 AMMHOKHUCIOTHI. benku. §58

66 HroroBasi KOHTpoJIbHasi paboTa [ToBTOPUTH
3aIliCH B
TeTpaan

10




