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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

PaGouass mporpamma mo xumuu s 10-11 kimaccoB cocTaBieHa B COOTBETCTBHH C
denepanbHBIM KOMIIOHEHTOM TOCYJAapCTBEHHOTO CTaHAapTa cpeaHero (MOJHOro) oOIIero
oOpaszoBaHusl  (0a308bili  YypOoBeHb), ONOOPEHHBIM COBMECTHBIM  pEIICHHWEM  KOJUICTHUH
Muno6pazoBanust Poccuu u Ilpesuanyma PAO u npumMepHO# nmporpaMMbl cpeaHero (IoJIHOTO)
oO1ero oopazoBanus (6azo06vlil yposeHy) .

3a ocHOBY pabodyeil mporpamMmbl B3sTa MporpamMma Kypca xumuu ais 8-11 kimaccos
obmeoOpazoBaTenbHbIX yupexkaeHuin (aBtop H.H. T'apa), pexomengoBanHas JlemapramMmeHTOM
00pa3oBaTeNbHBIX MPOrPaMM U CTaHJIAPTOB 001ero odpa3oBaHusi MuHHUCTEpPCTBA 00pa30BaHUs
P®, onybnukoBannas mznarensctBoM «lIpocBemenue» B 2008 rony (I'apa H.H. IlporpaMmer
0011e00pazoBaTeNbHbIX Yupexkaenuit. Xumus.- M.: [Ipocsemenue, 2008. -56c¢.).

B paboueli mporpamMmme HallUIM OTPAKEHHE LENU U 33Ja4d U3yYCHHUS] XUMUU Ha CTYIIEHU
cpenHero (MoiaHoro) oduiero oopa3oBanus (6a306biii Ypo8eHs), U3NO0KEHHBIC B MOSICHUTEILHON
3anucke [IpuMepHOI mporpaMMbl IO XUMHUH.

JlanHbll Kypc oOydaroIiMecss M3y4aroT IOciie Kypca XUMuM Uil 8-9 KiaccoB, Ie OHU
MO3HAKOMIUIUCh C  BOXHEUIIUMU  XUMUYECKHMH  TOHATHUSMHU, HEOPraHMYEeCKUMH U
OpraHMYECKUMHU BEUIECTBAMH, IPUMEHIEMbIMU B IPOMBIIIIIEHHOCTH U MTOBCEIHEBHOM JKHU3HH.

HopMaTuBHbIe IpaBoBbIe T0KYMEHTbI
HCII0JIb30BAHHBIE PH pa3padoTke padoyeil NporpaMMbl

1. ®epepanbubiii 3akoH oT 29.12.2012 1. Ne273-®3 «0O06 ob6pazoBanuun B Poccuiickoii
deneparumn» (¢ ”3BMEHEHHUSAMU U JTOTIOJTHEHUSIMH ).

2. Oenepa’dbHBI TOCYIApCTBEHHBI 00pa30BaTEeNbHBIA  CTAaHAAPT OCHOBHOTO  OOIIEro
obpazoBanus (yrB. [Ipukazom MOuH P® Nel1987 ot 17.12.2010 1.)

3. Ipuxaz MOuH P® ot 05.03.2004 r. Nel089 (pen. ot 19.10.2009 r.) «O6 yTBep>kaAeHUU
(benepaabHOrO0 KOMIIOHEHTa IOCyJapCTBEHHBIX 00pa3oBaTeIbHBIX CTAaHIAPTOB HAYaIbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO (ITOTHOTO)00IIeT0 00pa30BaHUsI»

4. denepanbHblii  KOMIIOHEHT  TOCYJapCTBEHHOTO  CTaHIapTa  001meoOpa3oBaTeNbHbIX
YUpEXKJIEHUH, YTBEPKIAEHHBIN TpukazoM Mununcrepcrsa Poccuiickoit @enepanun Nel089 ot
05.03.2004.

5. VYuebnsiit man MBOY  «COI um. Anekcest Konapateesa c. dioptionu MP Hlapanckwuii
paiion Pb»

6. ®DenepanbHbIl NepedyeHb y4eOHMKOB, PEKOMEH/IOBAHHBIX (HOMYIIEHHBIX) MHHUCTEPCTBOM
o0pa3oBaHUsl K UCIOJNB30BaHUIO B OOpa3oBaTebHOM IIpoliecce B 00pa30BaTENbHBIX
YUPEXKJIEHUSAX, pean3yloluX o0pa3oBaTelbHbIE MHpOrpaMMbl 00IIero oOpa3oBaHHs Ha

2018/2019y4ebnbIii TO/I.



Y4eOHO-MeTOAMYECKUH KOMILJICKT
ons yuumens:

1. Pymsutuc I'.E. Oprannyeckas xumusi: yaeOHuk it 10 kimacca o6meoOpazoBaTeabHBIX
yupexaenuii /I".E.Pynsutuc, @.I'.®enpaman. — M.: [Ipoceemenue, 2021.

2. Pymutuc I'.E. Opranndeckas xumus: yuyeOHUK juisi 11 kimacca o01meoOpa3oBaTeIbHBIX
yupexnenuit /I E.Pynzuruc, ®.I'.@enpaman. — M.: IIpocsemenue, 2021.

3. Pameuxmit A.M. Jlumaktudeckuii matepuan nmo xumuu 10-11: mocoOue s ydurens/
A.M.Paneukuii. — M.: [Ipocsemenue, 2013.

4. TlpumepHas mporpamMma cpeaHero (IoJHOro) o0Iero oopa3oBaHus 1Mo XUMHUH (0a30BBIH
YpOBEHB). XUMHUsS: COOPHUK MaTepUANOB MO peanu3anuu (eaepaabHOro KOMIIOHEHTA
TOCY/IapCTBEHHOTO0 ~ CTaHAapTa o0mero oOpa3oBaHusi B 00IIC0O0pa30BaTEIHHBIX
yupexaenusix /aBT. — cocT. E.W. Konycesa, B.E.Mopo3oB. — Bonrorpaa: Yuutens, 2013.
-72c.

KosanuecTBo 4acoB, Ha KOTOpPbIE pacCYNTAHA MPOrpaMma
Ilpoepamma npeononazaem na uszyuenue xumuu 8 10 kracce 68 uacos 6 200, uz HuXx. 014
npogedeHUss KOHMPOIbHbIX pabom 4 uacos, npakmuueckux pabom -6 uacos.
B 11 knacce npoepamma  paccuumanma Ha 34 uacos, u3 Hux: Os NPOBEOEHUs

KOHMPOIbHBIX - 3 4AC08, NPAKMUYECKUX pabom - 34acos.

O0mas xapakrepucTuka y4e0HOro npeaMera, ero MecTo B CHCTeMe HayK.

IkonpHBIA KypC XMMHH - OAMH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAYYHOI'O
obpazoBanusi. OH BHOCHUT CYIIECTBEHHBIA BKJIAJ B pelIeHUE 3a1ad oOIero ooOpa3oBaHUS,
oOecnieunBasi (POPMHUPOBAHKE y YUAIIUXCSl €CTECTBEHHO - HAYYHOW KapTHHBI MUPA, Pa3BUTHE UX
UHTEJUIEKTYaJbHBIX, TBOPYECKUX CIOCOOHOCTEH, MpPHUBUTHE IIEHHOCTHBIX OpHEHTAIH,
HOJTrOTOBKY K JKU3HHU B YCIIOBHUSIX COBPEMEHHOTr'0 0011ecTBa. PyKOBOJICTBYSACH OOIIMMU LETSAMH U
3a/ladyaMHM IIKOJIbl, U3yYeHHEe XUMHUU BHOCUT CBOM BKJIaJ B 0OOralleHre 3HaHUuM yJalmxcs, B UX
YMCTBEHHOE pa3BUTHE, B TMOJUTEXHUYECKYIO MOJTOTOBKY K TpPYyIy, BBIPAOOTKY MKHU3HEHHBIX
no3uiuil. X¥Mus HEe TOJBKO IMO3HAET 3aKOHBI MPUPOJBI U TEM CaMbIM, Hapsiay C IPYTMMH
HaykaMu, oObscHsieT MHUp. OHa BOOpYXKaeT 4eJoBeKa 3HAHUSAMM JUIsl €ro MPOU3BOJCTBEHHOM
JeSITEIbBHOCTH, TI03BOJISIET B POMBILIUIEHHBIX MaclITabax OCYIIECTBISATh XUMUYECKUE TTPOLIECCHI
B LEMAX IIOJIY4EHHUS HYKHBIX BEIIECTB W MaTepuanoB. be3 packpelTHs 3TOH BTOPOH,
JIeMCTBEHHON CTOPOHBI XMMUHU, HE MOTYT OBITh MPABUIBHO BOCHPUHSATHI OCHOBBI COBPEMEHHOU
HayKd. YsCHEHHE POJIM XMMHUHU KaK OJAHOM M3 MPOM3BOIUTENBHBIX CHJI OOIIECTBA, KaK BaXKHOTO
(dakTopa HAyYHO — TEXHUYECKOTO MPOrpecca BHOCUT 3HAYUTENIbHBIN BKJIaJ B 3KOHOMHUYECKYIO U

MOJIMTEXHUYCCKYIO ITIOATOTOBKY YUallIUXCA.



Hesn u 3a1aun yueOHOro Kypca.

N3ydyeHne xumMuM B cTapiiell 1IKoje Ha 0a30BOM ypOBHE HAlpPaBJICHO Ha JIOCTH)KEHUE
CIEAYIOLIUX LETICH:

OCBOEHME 3HAHMI 0 XMMHUYECKOW COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUDA,
BOXHEHIINX XUMHUECKUX MOHATHUAX, 3aKOHAX U TEOPUSX;

OBJIa/leHMe YMEHHUSIMM TPUMCHSTH T[IOJyUYC€HHBbIC 3HAHUS I OOBSICHEHUS
pa3HOOOpPa3HBIX XMMUYECKHUX SIBJIEHUM W CBOMCTB BELIECTB, OLEHKU POJIM XUMHMM B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUH U MOJIyYEHUH HOBBIX MaT€pHAJIOB;

Pa3BUTHeE [I03HABATEJIbHBIX HHTEPECOB M MHTEJICKTYalbHbBIX CIIOCOOHOCTEN B Ipolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUS] XUMHUYECKMX 3HAHUM C MCIOJIb30BAaHUEM PA3IUYHBIX
UCTOYHHUKOB HH(OPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX;

BOCIIMTAHHe YOEXJIEHHOCTH B IO3UTHBHOM pOJIM XHUMHHM B JKU3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOJMMOCTH XMMMYECKHM TIPAMOTHOTO OTHOUIEHHS K CBOEMY 3/I0POBBIO H
OKpYKaroIlei Cpese;

NpUMMeHeHHe TMOJIYYeHHbIX 3HAHMH M YMeHHH s Oe30I1acCHOr0 HCI0JIb30BAHUS
BEIIECTB M MAaTepHajioB B OBITY, CEIbCKOM XO3fHCTBE M Ha IPOU3BOJCTBE, PEIICHUS
NPAaKTUYECKUX 3a]a4 B MOBCEJHEBHON XU3HH, NPEAYNPEKICHUS SBICHUN, HAHOCSILIUX Bpe.
3/10pOBBIO YEJIOBEKA U OKPYKAOILEH cpefe.

ba3oBble TpeOoBaHUs K NpenoIaBaHNI0 YueOHOro Kypca, Kk ¢popmupoBanuio OYYH.

Pabouas mporpamma npenycMaTpuBaeT GOpMHpPOBaHUE y OOyUarOMIMXCs 00IeydeOHbIX
YMEHUH M HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AEATENBHOCTH M KIIIOYEBBIX KOMIeTeHIU. B
3TOM HampaBICHUU npuopumemamy Ui ydeOHOro nmpeamera «XUMHs» B CTaplled IIKoOJe Ha
0a30BOM ypOBHE SIBIISTFOTCSI:

-YMEHHUE CaMOCTOSITEIBHO U MOTHMBHPOBAHHO OPraHM30BBIBATH CBOIO IIO3HABATEJIBHYIO
JeSITeBHOCTD (0T OCTAHOBKH 1I€JTH J10 MOJIYYSHHSI U OLIEHKHU Pe3ybTara);

-HCII0JIb30BaHHE AJIEMEHTOB MPUYHUHHO-CJIEICTBEHHOTO u CTPYKTYpHO-
(YHKIIMOHAJIBLHOTO aHAJIN3a;

-OnpezieNIeHHe CYITHOCTHBIX XapaKTEePUCTUK N3y4aeMOro 00beKTa;

-yMEHHE pa3BEPHYTO OOOCHOBBIBaThH CYXKJEHHUS, HaBaTh OMNpPEIENCHHs, MPUBOJIUTDH
JI0Ka3aTeNNbCTBA;

-OLIEHUBaHUE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKpPY’KaloIlel cpefie, BHIIOJIHEHUE B
NPaKTUYECKOH 1eATebHOCTH U B TIOBCEAHEBHOM KU3HHU SKOJIOTUUYECKUX TPeOOBaHUM;

-MCIIOJIb30BAaHUE MYJIBTHUMEIUNHBIX PECYpPCOB M KOMIBIOTEPHBIX TEXHOJIOTMM IS
00paboTKu, mepenadu, cUCTeMaTu3aluu HHpOpManuu, co3fgaHusi 0a3 JaHHBIX, MPE3EHTALUU

pPEe3yJbTaTOB MO3HABATEIbHON U MPAKTUYECKON AESTEIbHOCTH.



Ilpy wu3y4YeHMH XMMHM B OCHOBHOW IIKOJIe OOy4yamoumuecs [I0JIKHBI OBJIAIETh
Y4eOHBIMHM JIeiCTBUSIMHM, TO3BOJISAIOIIMMH MM JOCTHYb JUYHOCTHBIX, MpPEAMETHBIX H
MeTanpeaMeTHBIX 00pa30BaTe/IbHBIX Pe3ybTaTOB.

Jluunocmubimy pe3ylbTaTaMy U3ydeHHs] TpeaMeTa «XHUMUS» SIBISAIOTCSA CIEIYIOLUe
YMEHUS:

1. OCO3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPYXKAIOLIETO MHpa, BO3MOXKHOCTH €O
MI03HABAEMOCTH M O0BSICHUMOCTH Ha OCHOBE TOCTH)KEHUI HAYKH;

2. IIOCTETNIEHHO BBICTPaMBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE: OCO3HABATH
HOTpeOHOCTh U FOTOBHOCTh K €aMOOOpa30BAaHUIO, B TOM YMCJE U B paMKaxX CaMOCTOSTEIbHON
JESTEIIbHOCTH BHE LLIKOJIBI;

3. OLICHMBATh XU3HEHHBIE CUTYAI[MU C TOYKU 3peHHs Oe30macHoro odpasza >KU3HU U
COXpPaHEHMs 3/I0POBbS;

4. OLIEHUBATh 3KOJIOTHYECKUN PUCK B3aMMOOTHOLICHUH YeI0BEKa U IPUPO/IBI.

S. dbopMupoBaTh 9KOJIOTMYECKOE  MBIIIJIEHUE: YMEHUE OLEHUBAaTh CBOIO
JeSITEJIBHOCTh M MOCTYIKHU APYTUX JIIOJIEH C TOYKU 3PEHUsI COXPAHEHUsI OKpYKaroLIe cpessl -
rapaHTa )XKM3HM U 0Jaromnoyry4yus Jirojei Ha 3emie.

Memanpeomemnvimu pe3ynbTaTaMU U3Y4EHUs Kypca «XUMUs» sBiseTca popMupoBaHue
YHUBEpCalIbHbIX YueOHbIX Aeiictuii (VY ).

Perynarusneie VY /I:

1. CaMOCTOSITENIbHO OOHapy)XuBaTh U  (OpMYJIMpPOBaTh yueOHyH Hpobiemy,
OTIpeNeNATh 1eNlb y4eOHO! AeATeNbHOCTH;

2. BBIIBUTaTh BEPCHM pEIICHUs MpoOJeMbl, OCO3HAaBAaTh KOHEYHBIH pE3yJbTarT,
BbIOMpATh U3 MPEJIOKEHHBIX U UCKAaTh CAMOCTOSATEIBHO CPEJICTBA JOCTHXKEHUS LIENH;

3. COCTaBJIATh (MHIUBHUYaJIbHO WK B TPYIIIE) IJIaH pEeIIeHUs TPOOIIEMBL;

4. paboTasi 1Mo mjaHy, CBEpsATh CBOM JIEHCTBUSA C LENbIO M, MPU HEOOXOAMMOCTH,
UCIPABIIATH OLIMOKU CaMOCTOSITENBHO;

S. B JMAJOre€ C YYMUTEJIEM COBEPILIEHCTBOBATb CAMOCTOSTEIbHO BbIpaOOTAaHHBIE
KPUTEPHHU OLIEHKH.

Ilo3naBarensHbie YV /:

1. aHAJIN3UPOBATh, CPABHUBATH, KJIACCUPHUIIMPOBATH U 00001IaTh (HAaKTHI U SIBICHHUS.
BBISIBIISATS IPUYXHBL ¥ CIICICTBUS MPOCTHIX SIBIICHHIA.

2. OCYLIECTBIISAITh ~ CPaBHEHHUE, KJIACCU(UKAIMIO, CAMOCTOSATENLHO  BBIOMpas
OCHOBAHHUS U KPUTEPUH JUTS YKa3aHHBIX JOTMYECKHUX OIEpaliuii;

3. CTPOUTH JIOTMYECKOE pacCy’KJAeHHe, BKJIOYAIOIIee YCTAaHOBJIEHHWE MPUYHMHHO-

CJIIEICTBEHHEIX CBS3€EH.



4, CO3aaBaTb CXEMATUYCCKHUE MOACIINU C BBIACIICHUEM CYIICCTBCHHBIX XapaKTCPUCTUK

oOBeKTa.

5. COCTaBIISITh TE3UCHI, PA3IMYHBIC BUJIBI ITAHOB (TIPOCTHIX, CJIOKHBIX H T.I1.).

6. npeoOpa3oBbIBaTh HHGOPMAIIMIO W3 OJHOTO BHJAA B APYrod (TaOJHIy B TEKCT U
np.).

7. YMETh  OMNPEACNATh BO3MOXHBIC HCTOYHHKH HEOOXOJUMBIX  CBEICHUH,

MIPOU3BOIUTH MOUCK WH(OPMAIIUHU, AHATTU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTD.

Kommynukatusnasie YV /I:

CaMoCTOsITEIbHO OPraHMU30BBIBATh Y4eOHOE B3aMMOJCICTBHE B Tpymie (OnpeneisTh
o0LIMe 11eH, pacpeeIaTh POy, 10r0BapuBaThcs APYr ¢ APYTOM U T.1.).

[IpeameTHBIME pe3yabTaTaMU U3yUYEHUS MPEIMETA SBIISIOTCS CICIYIONINE YMEHUS:

1. OCO3HaHHE POJIH BEIIECTB:

- OIPENENSTh POJIb PA3IUYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;

- OOBSICHATPH POJIb BEIIECTB B UX KPYTOBOPOTE.

2. paccMOTpEeHNE XUMHUECKHUX MPOIIECCOB:

- IPUBOJIUTH IPUMEPHI XUMHUECKUX MPOIIECCOB B IPUPOJIE;

- HaxOJIUTh YEPThl, CBUJICTEIbCTBYIOLINE 00 OOIMX MpPU3HAKAX XMMHUYECKUX MPOIIECCOB
U UX Pa3INUuUsX.

3. WCIIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY:

— OOBSICHATH 3HAUCHHUE BEIIECTB B KU3HU U XO34HCTBE YEJIOBEKA.

4. OOBSCHATH MUP C TOYKU 3PEHUS XUMUU:

— IEPEUUCTISATh OTIIMYUTETHHBIE CBOMCTBA XMMHUYECKUX BEIIECCTB;

— pa3aM4aTh OCHOBHBIE XUMHYECKHUE TPOIIECCHI;

- OIIPEAENIATh OCHOBHBIE KJIACChl HEOPTAaHUUECKUX BEILIECTB;

- IOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.

S. OBJIQJICHHE OCHOBAMU METOJIOB TIO3HAHUS, XapaKTEPHBIX JIJIs1 €CTECTBEHHBIX HAYK:

- XapaKTeprU30BaTh METOJIbI XUMHUYECKON HayKH (HaOII0IeHUE, CPAaBHEHUE, DKCIIEPUMEHT,
U3MEpEHHE) U UX POJIb B MIO3HAHUU TIPUPO/IBI;

- MPOBOJUTH XUMUYECKHUE OMBITHI U SKCIIEPUMEHTHI i OOBSICHATH UX PE3YIbTATHI.

6. yMEHHE OIICHHBATh TIOBEJICHHE YEJIOBEKA C TOYKH 3PEHUS XHUMHYECKOU
0€30MacCHOCTH 110 OTHOILIEHUIO K YEJIOBEKY U MPUPOJIE:

- HUCTOJb30BaTh 3HAHUS XHUMHHU TPH COONIOJACHUU TMPABUI HCTIOIH30BAHUS OBITOBBIX
XUMUYECKHUX MTPENapaTos;

— pa3nuyarh onacHble U 0e30IacHbIe BEIIECTBA.

Ilpeomemmnvimu pe3yabTaTaMy U3yUYeHUs IPEAMETA SBIISIOTCA CIEIYIOIINE YMEHHUS:



. OCO3HAHHE POJIM BEILECTB!

- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJE U TEXHUKE;

- OOBSICHATD POJIb BELIECTB B MX KPYTOBOPOTE.

. pPacCMOTPEHHE XMMHUYECKUX IPOLIECCOB:

- IPUBOJIUTH IPUMEPBI XMMUUYECKUX IPOLIECCOB B IPUPOJIE;

- HAXOJUTh YEPThI, CBUACTEILCTBYIONIME 00 OOIMX MPU3HAKAX XUMHUUECKUX MPOIECCOB
U UX Pa3IN4uusX.

. UCIIOJIb30BAaHUE XUMHUECKUX 3HAHUH B OBITY:

— 00BACHATH 3HAYCHHE BEILECTB B XKU3HU U XO3HUCTBE YeJIOBEKa.

. OOBSACHATH MUP C TOUKU 3PEHUS XUMUU!

— IIEPEYNCIIATh OTIIMYATEIIbHBIE CBOMCTBA XMMUYECKUX BEILIECTB;

— pa3Iu4aTbh OCHOBHbBIE XUMUYECKHUE MPOLIECCHI;

- OIIPEIENIATh OCHOBHBIE KJIACCHl HEOPTaHUYECKUX BEILECTB;

- IOHUMATh CMBICI XMMUYECKUX TEPMUHOB.

. OBJIAJICHHE OCHOBAMH METOJIOB IIO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK:

- XapaKTepHU30BaTh METO/Ibl XMMUYECKON HAyKH (HaOJI0JJeHHEe, CPaBHEHHE, SKCIIEPUMEHT,
U3MEPEHHUE) U UX POJIb B IO3HAHUU IPUPOIbI;

- IPOBOJIUTH XUMHUECKUE OTBITHI M SKCIIEPUMEHTHI H OOBSICHITD UX PE3YJIbTATHI.

. YMEHUE OLICHMBAaTh IIOBEJICHHE 4YEIOBEKAa C TOYKM 3pPEHUS XHMHYECKOU
0€30I1aCHOCTH 10 OTHOILEHHIO K YEJIOBEKY U MPUPOJIE:

- MCIIOJIb30BaTh 3HAHWUA XUMMU IPHU COOJIOACHUU NPaBUI MCIOJIB30BaHMUS OBITOBBIX
XUMHYECKHX IIPENapaTos;

— pa3nuuaTh OMACHbIE U 0€30MaCHBIE BEILECTBA

Meroanyeckue peKOMeHAAHMU H TEXHOJIOrHYeCcKHe MOAX0AbI

B xone mpenonaBaHus XUMHUM B CTAapLIEH IIKOJE B LEIAX peATU3aLUU JTUYHOCTHO-
OPUEHTUPOBAHHOTO TMOAXOAAa B OOYYEHMM Y4YalllUXCsl IIKOJBI-MHTEpPHAaTa HCIOJIb3YIOTCS
cilefyromue o00pa3oBaTeNbHbIE TEXHOJOTHMM: 370pOBbecOeperaromue, MOIYIbHO-0JI04HEIE,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE,TECTOBbIE, YPOBHEBOW Ju(depeHanuy, IpynmnoBoi
NesITeIbHOCTH, OPTaHU3aIMH CaMOCTOSATENILHONW PabOThI, HCCIIEI0BATENbCKHE.

Jlis  noCTUXKEeHHs MOCTaBICHHBIX 00pa30BaTEIbHBIX, BOCHIUTATENIBHBIX U Pa3BUBAIOLINX
LeJIel MCIIOJIb3YIOTCS METOAbI 00Y4eHUSI Cl08eCHble; HaIAOHble, NPAKMU4ecKue; NOUCKOGble,
uccnedosamenvcekue, penpooyKmuGHble.

A Taxke HCIONIB3YIOTCA pa3iudHble (pOpMbI 00y4eHHUsi: JIEKIMS,CEMUHAP-TIPAKTUKYM,
UKT-npe3eHTanus, XUMUYECKUNA AMKTAHT, PAa3WYHbIe BUIbl CAMOCTOSTENBHBIX paboOT, TecT,

3a4cCT.



B 6:104HO-MOIyTbHOI TEXHOJIOTUU MPUOPUTETHBIMU SBJISIOTCS (POPMBI:

YDOK — JIEKYUA. B teuenue JABYX YaCOB H3JIaracTcs BCChb TeOpeTI/I‘-IGCKI/Iﬁ MaTCpHuaJl TCMBI.

Ha ocHoBe ¢poHTanmpHON Oeceipl ¢ KIaccoM, MPHUBJICYCHUE YJYAIUXCs K OOBSICHEHUIO YUUTENb
BBISICHSIET, KaK yCBAaWBAIOTCS BOMpPOCH! Teopuu. JlocTmkenuo 0osee 3pGeKTHBHOIO KOHEUHOTO
pe3yJibTaTa CrocOOCTBYIOT, 3JIEMEHTHI IEPBUYHOTO KOHTPOJIS (HAalpUMep, OTBETHI Ha BOMPOCHI,
JUKTAHTBI, TECTHI U T.A.) Ha 3THX xe ypokax paccMaTpUBAIOTCS Cllydau MPUMEHEHHUs BOIIPOCOB
TEOPUU K BBHITIOJHEHHWIO HECIOXKHBIX 3amaHuil. OOpasibl pemeHui MOKa3bIBACT yYUTENb WU
HauOosee MOATrOTOBICHHBIM YUWUTENEeM Yydalluicsa. Ydyamuecs HOpU 3TOM KOHCHEKTHPYIOT
JICKIHIO.

Ypok - npakmuxym. OcHoBHas 3aa4a YpPOKOB HNPAKTHYCCKUX 3aHATHH 3aKIIIOYAeTCS B

3aKpEeIUICHUHN M YTIYOJIEHUM TEOPETHUECKOT0o MaTepualia M3JI0KEHHOro Ha Jekiuu. Ha ocHoBe
OIpoca yJammxcsi ¥ TOBTOPSHHS BOIPOCOB TEOPUU HA HECKOJIBKUX YPOKaX YYUTEINb JOOMBACTCS
TOTO, YTOOBI BCE YYallMecs YCBOWJIM OCHOBHBIC BOIPOCHI TEOPHHM HAa YPOBHE IMPOrPaMMHBIX
TpeOoBaHuil. 37eCch K€ OCyIIeCTBIsCTCS aAudQepeHInpoBaHHas paboTa ¢ y4eToM HHTepeca
KaXaoro YydcHHKa, BI)Ipa6aTI)IBaIOTC$I YMCHHUS W HABBIKKW COCTAaBJICHHWA OCHOBHBIX THIIOB
XUMHUYECKHX YPAaBHEHUN U PELICHUS THIOBBIX XUMHUYECKHX 3a1ad. OOCY>KIAroTCs HECKOIBKO
MaTeMaTHYECKUX BAPHAHTOB PELICHHS OTIOPHBIX (KJIFOYEBBIX) 33134, UX OPOPMIICHHE.

Wcnonp3ys  AujakTMUecKWid  MaTepual M Jpyrue  1ocoOusi,  IpPOBOAUTCS
camocmosamenvhas paboma obyyaoujeeo xapakmepa € TOCIEIYIOIUM O0O0CYXICHHEM
pPE3yNbTATOB HAa ATOM K€E YPOKE, BEJETCS UCIIPABICHHUE OINOOK.

Ypoxk — 3auem. HpI/I MPOBEACHNHN 3a4Y€Ta, BOIIPOCHI TCOPUH K 3aUCTy U INPAKTUUYCCKUC

3aJaHMsl M3BECTHBI ydallleMyCsl 3apaHee He MEHee, 4eM 3a TpPH HeJeNM 0 Hero. Ydammecs
MOJIyYaloT WHAUBUAYAJIbHbIE 3afaHusl 1Mo Teme. JIJig MoJydeHHs IOJIOKUTEIbHOW OICHKH,
yyalieMycs HaJio 3HaTh BONPOCHI TEOPUHU (3amUCaTh HYXKHbIE (OPMYJIbl, TOHUMATh X CMBICI,
pacckasarb O COJepKaHUU BOIIPOCA).

OCOOEeHHOCTH OpPTONEANYECKOIO PEXHMMa HIKOJIbI-MHTEpHATa IJI OOJNBHBIX CKOJIHMO30M
yyaluxcs Y4YUTHIBAIOTCS B BbIOOpE NMpPHEMOB O0y4YeHHsl Ha ypOKax: IPOBEJCHHE B TEUEHUE
ypoka 2-3 (QU3KYyIbTMHHYTOK, COOJIOJIEHHE peXHMMa KOHTPOJS HaJ OCAaHKOW YYeHHKa MHpU
paboTe 3a y4eOHBIM CTOJIOM.

B kadectBe MeroaMueckoil M MHQPOPMAIMOHHON MOIACPKKH  HCHOJB3YIOTCS
MHTEPaKTUBHbBIE HAIJIAIHBIE TTocoOus, pecypchl MHTepHeTa, pona udpoBbix 00pa3oBaTeIbHBIX
pecypcoB (LIOP) LlenTpa mnoBbllmIeHUs KBaTU(pUKAIMM H HHPOPMALUOHHO-METOIUYECKOM

pa6OTI>I T. MarHI/ITOTOPCKa U IIKOJIBLHOM MEIUaTeKH.



Cdopmuposannbie y yuammxcs 3YH u OYYH B pesynbrare oOyuenus xumuu B 10-11
KJIaccaxX TECHO CBSA3aHbI CO CIEAYIOIIUMHU IIPEIMETaMU:

MaTeMATHKA: CBSI3b MEXIy BEIMYMHAMH MacChl M YHCIOM MOJIEH BEIECTBa, MEXIY
KOJINYECTBOM BEIECTBA U TEIUIOBOM »HHEprueil, BbIACIUBLICHCS WM IOIJIOTHBILEHCS B
pe3yibTare XMMHUYECKOIO B3aMMOJICHCTBHSA, BbIpaXKaeTcsl MPSAMOM  MPONOPLUUOHAIBHON
3aBUCHUMOCTBIO Y = K*X. OOpaTHasi mpomopIHOHATBHOCTh Y=K/X BBbIpa)kaeT CBSI3b MEKIY
Maccoil pacTBopa M €ro KOHICHTpauuedl mnpu pa30aBIeHUM WIA YyINAapUBAHUU PacCTBOPA.
HaunOonee uyacTo Ha ypoKax XHMMHUHM INPOU3BOJATCA pacu€Thbl C MCIOJIB30BAaHUEM IOHITUMN
«IIPOLIEHT», «IIPOMIOPLUSY, «yPABHEHHUE.

unpopmaruka u UKT: naBeiku ucnons3oBanus L{OPoB (BupTyanbHbIe 1abopaTropuw,
AIIEKTPOHHBIC YUYEOHHUKH, SHIUKIONEANN, CIPAaBOUYHUKHN), paboTel B VIHTEpHETE NpU CO3IaHUH
Ipe3eHTalMi 1 HanucaHus pedepaTtoB U HayYHO-MCCIIEeI0BATEIbCKUX PaboT.

OMoJiorusi: 3HaHWE OWOJOTMYECKOM pOIM XHMMHYECKHUX 3JIEMEHTOB (MHUKpPO- U
MaKpOdJIEMEHTOB) M WX COEIWHEHHH B Pa3IMYHBIX OMOJIOTMYECKUX TMporeccax (TeHeTHKa,
MeTabO0JIU3M H T.]I.).

¢pu3uka: 3HaHHE OOLMX OOBEKTOB M3YYEHMsI, TAKMX KaK BEIIECTBO, €0 CTPOCHHE U
CBOWCTBA HA MUKPO- U MAKPOYPOBHSX OpraHU3alMy. 3HaHUA (PU3NUYECKUX 3aKOHOB COXPaHEHUs
(Maccel, 3apsiza, JHEPTUH) U MPUHIIAIIA MUHIMYMa MTOTCHIMAIBHOW SHEPTHH HCIIOIB3YIOTCS JUIS

COCTABJIEHUS MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH PEAKLUNA, TEPMOXUMHUYECKUX YPABHEHUM.

TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKH OBYYAIOIIIUXCSA HA CTYIIEHHU
CPEJHETI'O (ITOJIHOI'O) OBPA3OBAHUA

B pe3ynbrare n3yueHuss XMMUU Ha 0a30BOM YPOBHE YUEHUK JOJIKEH

3uamv/nonumama:

- GadiCHellwue XUMUYeCKUue NOHAMUA: BEIIECTBO, XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIbHBIE ATOMHAasi U MOJEKYJSpHas MacChl, MOH, aJUIOTPOIUS, HU30TOIbI,
XUMHYECKasl CBS3b, DJIEKTPOOTPULIATENBHOCTh, BaJ€HTHOCTb, CTENEHb OKHUCIEHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BbeM, BEIIECTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUS,
pacTBOpPBI, DJIEKTPOJIUT M HEINEKTPOJIUT, DJIEKTPOJIUTHYECKAs OUCCOLMALUSA, OKHCIUTENIb U
BOCCTAHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJIEHUE, TEIIOBOW d((EeKT peakuuu, CKOPOCTh
XUMHUYECKOM  peaklMM, KaTaliu3, XUMHUYECKOEe paBHOBECHE,  YIJIEPOIAHBIH  CKeJeT,
(byHKUIMOHATBHAS TPYIINA, U30MEPUsi, TOMOJIOTHUS;

- OCHOGHble 3AKOHbI XUMUWU. COXPAHEHMsS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa,

MEPUOJUYECKU I 3aKOH;



- OCHOGHble meopuu Xumuu: XUMUYECKON CBSI3U, DJIEKTPOJMTHYECKON IUCCOLMALINH,
CTPOCHUSI OPraHUYECKUX COCAUHEHU;

- GaiiCHellwue eeuiecmea U Mamepuaavl: OCHOBHBIE METAJUIBI M CIUIaBbl; CEpHasd,
COJIsSiHAsl, a30THAs W YKCYCHasl KUCJIOTHI;, IIEJIOYHM, aMMHUAK, MUHEpaibHbIe yJOOpEeHHs, METaH,
STUJICH, alleTUJICH, OCH30JI, TaHOJ, YXUPbI, MbLIa, IIIOKO3a, caxapo3a, Kpaxmai, KJeTuaTka,
0eJIKH, UICKYCCTBEHHBIE M1 CUHTETUYECKHE BOJIOKHA, KAYUYyKH, IJIACTMACCHI;

ymemp:

- Ha3pbleamb U3YYCHHBIC BEIIECTBA 110 «TPUBHAIBHOW» WM MEXKIyHAPOIHOU
HOMEHKJIATypE;

- onpedenamp: BAICHTHOCTh U CTENEHb OKHUCICHHS XHUMHUYECKHX 3JIEMEHTOB, THII
XUMUYECKOW CBSI3M B COCIUHEHHSX, 3aps]l MOHA, XapaKTep Cpelabl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEIMHEHHUI, OKHUCIUTENIb W BOCCTAHOBUTENb, MPUHAJIEKHOCTh BEIIECTB K
pa3IMYHBIM KJ1accaM OPraHUYEeCKUX COCIMHEHUN;

- Xapakmepu3oeams: JIEMEHTHI MAJIbIX TIEPUOJIOB 110 MX MOJIOKEHHUIO B MEPUOIMUECKOM
cucreme JI.J. MenneneeBa; oOmue XMMHUYECKHE CBOWCTBA METAJIOB, HEMETAIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPraHMYECKUX COEAUMHEHUMH; CTPOCHHE M XMMHYECKUE CBOMICTBA
M3YYEHHBIX OPraHUYECKUX COCTMHEHUII;

- 00bACHAmMb: 3aBUCHUMOCTbh CBOWMCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS; MPHUPOIY
XUMUYECKOW CBSI3M (MOHHOM, KOBAJIEHTHOM, METaUIMUYECKOM), 3aBHUCHUMOCTh CKOPOCTH
XUMHUYECKON PEeaKINK U TOJI0KEHUS XUMUUECKOTO PaBHOBECHS OT PA3IMUHBIX (DaKTOPOB:

- 6bINONHAMbL  XUMUYECKUM  HKCIIEPUMEHT MO  PACIO3HABAHUIO  BaKHEUIIUX
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB;

- nPoeoOumb CaMOCTOSATEIbHBIA MOMCK XMUMHUYECKOM MH(OpPMalMM C HCHOJb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYISPHBIX H3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); HCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM s O0pabOTKM U Tepeaayu
XUMUYECKON MH(OPMAIIUHU U €€ TIPEJICTABIICHUS B PAa3INYHBIX (popMax;

UCNOIb306aMmb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeIbHOCIU U
NO6CEOHEBGHOU HCUIHU ONA:

- O0OBsCHEHUS XUMHUYECKUX SBJICHHM, NPOUCXOMSIIMX B TMpHpoAe, OBITY MU Ha
MIPOU3BOJICTBE;

- OmpeneyeHUusT BO3MOXXHOCTH TMPOTEKAHHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX U OLEHKH MX MOCIIEICTBUI;

- 9KOJIOTMYECKH TPaMOTHOTO MOBEICHUSI B OKPYXKAIOLIEH Cpesie;

- OIEHKH BIHMSHHUS XHMHYECKOTO 3arps3HEHUs OKPYKAIOIIeH cpeiapl Ha OpraHu3M

YCJIOBCKA U APYIrUc XUBBIC OPTraHNU3MBbI;



- 06e3omacHOTO OOpalieHus ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, J1a0OPaTOPHBIM
000pyI0BaHUEM;

- IPUT'OTOBJICHUA PaCTBOPOB 3aI[aHHOﬁ KOHILICHTPAlUX B 6BITy H Ha ITPOU3BOACTBC,

- KPUTHUYECKOH OIICHKH TOCTOBEPHOCTH XMMHYECKOH WH(pOpPMAIU, MOCTYNAIOMIeH H3

Pa3HbIX UCTOYHHKOB.



COJEPKAHUE ITPOI'PAMMBI
10 xnacc.

Tema 1. IIpupoaa xuMu4ecKux cBsizeit. 7 4.

@opMHUpOBaHME OpPraHUYECKOM XUMUM Kak Hayku. OpraHuyeckue BeEIECTBa.
Opranuueckas xumusi. Teopust CTpoeHHsT oOpraHudeckux coeauHenuit A.M.bytieposa.
CrpykrypHass wu3oMepus. Homenknarypa. 3HaueHHE TEOpUM CTPOEHHMSI OPraHUYECKHX
COCIMHECHU.

OJeKTpOHHAs MPUPOAA XMMUYECKHUX CBsI3€i B OpraHM4eckux coeanHeHusx. CrocoObl
pa3pbIBa CBA3EH B MOJIEKYJIaX OPraHUYECKUX BELIECTB.

Knaccugukanus opraHmuecKuX COeIMHEHUI.

Jdemoncrpanun. 1. O3HakomyileHHe C o0pa3laMM OpPraHMYECKHX BELIECTB WU
MaTtepuanamu. 2. Moaenu MoJeKyJl OpraHM4ecKuX BelecTB. 3. PacTBOpUMMOCTh OpraHMYecKHuX
BEUIECTB B BOJE U HEBOJHBIX PACTBOPUTEIISIX.

4. [InaBnenue, oOyriMBaHUE U TOPEHUE OPraHUYECKUX BEIIECTB.

Tema 2. IIpenenbHble yriieBoa0poasbl (aJKaHbl). 4 4.

ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE aJKAHOB. ['OMOJIOrMYECKUH ps.
Homenknarypa u wusomepusa. Pusznyueckue M XHMHUYECKHME CBOMCTBA ajKaHOB. Peakuuu
3amenienus. Ilonydenne u npumeHeHue ankaHoB. llukinoankanel. CTpoeHue MOJIEKYII,
romoJiornueckuil paa. Haxoxaenne B npupoje. @Pu3nuecKkue 1 XMMHYECKUE CBOMCTBA.

Jdemoncrpanun. 1. B3peiB cMecu MeraHa ¢ Bo3gyxoM.2. OTHOLIEHHE aJKaHOB K
KHCJIOTaM, I1I€JI0YaM, K pacTBOPY IIEpMaHIaHaTa Kajusl.

Pacuernble 3agauu. PemieHue 3amady Ha HaXO0XACHUE MOJIEKYJISAPHON (HOpMYITbI
OpPraHMYECKOT0 COEIUHEHMs 110 Macce (00beMyY) IPOAYKTOB CTOPAHHUS.

Tema 3. HenpenebHbIe yIiIeBOAOPOABI. 7 4.

AnKeHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. | OMOJIOrMYecKuil psia.
Homenkmarypa. M3omepnsa. XuUMHYECKHE CBOMCTBA: pPEAKUUU OKHUCIICHHS, IPUCOCIWHEHHS,
nonuMepusanuu. [IpaBuno MapkoBHukoBa. [lonydeHne v nmpuMEHEHHE alKEHOB. AJKAJIHEHBI.
Crpoenue, cBoiicTBa, mnpuMeHeHue. llpuponHelii Kayuyk. AnKuHBI. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE aneTuieHa. ['omonoru u nsomepsl. Homenknarypa. @usnyeckue u

xumudeckue cBoictra. [lonyuyenue. [Ipumenenue.

demoncrpauuu._ [./ openue smunena. 2. Bzaumoleiicmeue dmuiena ¢ pacmeopom

nepmaneanama Kaaus. 3. 06Da3l4bl nojusmujienda.

IIpakTnyeckas padora. [lonydyeHue 3TuEeHa U U3YYEHHE €TI0 CBOMCTB.

Tema 4. ApomaTuyeckue yriieBoaopoanl (apeHnt) 3.



ApeHbl. DJEKTpOHHOE | TMPOCTPAHCTBEHHOE CTpoeHue OeHzona. M3omepus wu
HOMEHKIaTtypa. @Pusnyeckue U XUMHUYECKHE CBOMcCTBa OeH3o0sa. ['omosorn OeH3oua.
OcoOeHHOCTH XHMMHYECKHUX CBOMCTB O€H30ila HAa TpuUMepe Toiyona. [eHeTudeckas CBS3b
apoOMaTHYECKHX YTJIEBOJOPOIOB C IPYTUMH KJIacCaMu YIJI€BOJOPOJIOB.

demoncTpauuu._ [. benzon kax pacmeopumens, 2openue 0Oenzona.2. OmuoweHue

benzona x pacmeopy nepmarnzanama xanus.3. Oxucienue moJjyoaa.

Tema 5. IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB. 4 4acoB

[Ipuponnsrit ras. Ilonyraeie HedTsHbIE Ta3pl. HedTh u HepTenpoaykThl. Duznueckue
cBoricTBa. CriocoOnI nepepadotku. [leperonka. KpekuHT TepMUYECKUN U KaTaATUTUYECKHM.

Pacuernsblie 3agaun. Pemenue 3amad Ha onpeaeeHUe MAacCOBOM WJIM OOBbEMHOW J10JIU
BBIXO/1a TPOJYKTA pEakLUu OT TEOPETUUECKH BO3ZMOXKHOTO.

Tema 6. Ciuptbl 1 QeHOoJIbI. 6 YacoB

OpnoaToMHbIe TpeaenbHble cOUpThl. CTpoeHue MOJeKyl, (pyHKIHMOHAIbHAs TpYIIIa.
W3omepust u HoMeHknaTypa. Bopoponnas cBs3b. CpoiicTBa 3TaHoja. PU3MONIOrHMUYECKOE
JIefiCTBHE CIUPTOB Ha OpraHu3M uesoseka. [lonyuenue u npumenenue cnuproB. ['eHeTnueckas
CBSI3b IMpPEACIbHBIX OJHOATOMHBIX CIHUPTOB C YIJIEBOAOPOJAMH. MHOrOaTOMHBIE CIUPTHL.
OTUWICHIJIMKOIb, MHIEpUH. CBOICTBA, IPUMEHEHHE.

®enonpl. Ctpoenue Monekyisl henona. CoiicTBa GeHona. TOKCUIHOCTH PeHOMa U ero
coenuHeHui. [lpumenenue gpenona.

Jdemoncrpanun. 1. KomndyecTBeHHOE BbIAEIEHUE BOAOPOJA W3 ATWIOBOIO CHUpTa. 2.
B3aumoneiictBue stmiioBoro crnupra ¢ 6pomoBogoponoM. 3. CpaBHEHHE CBOWCTB CHUPTOB B
TOMOJIOTMYECKOM PpsIly: PacTBOPUMOCTb B BOJE, I'OPEHHE, B3aUMOJICHCTBUE C HaTpuem. 4.
BzaumopeiicTBue rimiepuHa ¢ HaTpUeM. 3.

JlaGopatopHsble ombIThbl. 1. Peakuus ramuepuHa c rujapokcuaom meam (2). 2.
PacTBopeHue rauneprHa B BOJIE, €T0 TMIPOCKONMYHOCTb.

Pacuyernble 3agaun. PemeHue 3a1ad Mo XMMHUUYECKUM YPaBHEHUSIM IPU YCIOBUH, YTO
OJIHO M3 pearupyolrx BEIIeCTB JaHO B U30BITKE.

Tema 7. Anbaeruabl, KeTOHbI 1 KAPOOHOBBIE KMCJIOTHI. 9 4.

Anpaerunpl. CTpoeHme MOJEKynbl ¢opManpaeruaa. DOyHKIMOHANBHAS —TpyIMIa.
N3omepus u HomeHkiarypa. CpoiicTBa anbAeruaoB. DopManbIeruji W ameTalbIAeTHUa:
MOJIyuUeHUE U MpPUMEHEHHe. ALIETOH — TMpeAcTaBUTeNb KEeTOHOB. CTpOEHHME MOJEKYJIbI.
[Tpumenenne. OTHOOCHOBHBIE IIpeJieNibHbIE KapOOHOBBIE KHUCIOTHI. CTpoeHHE MOJEKYI.
OyHknuoHanbHas Tpynmna. M3omepus u HoMmeHknaTypa. CBoicTBa KapOOHOBBIX KHCIIOT.

Peakuus srepudukanuu. [lonydenne kapOOHOBBIX KUCIOT U puMeHeHue. KpaTtkue cBeneHus o



HeMpeeabHbIX KapOOHOBBIX KUCIOTax. ['eHeTndeckas CBA3b KapOOHOBBIX KHCIOT C JAPYIMMHU
KJIaCCaMU OPraHUYECKUX COCIUHEHUM.

JemoncTpanun. 1. OTHOIIEHNE OJIEMHOBOW KUCIIOTHI K pacTBOPY I€pMaHraHaTa Kajus.

IIpakTuyeckasi padora. /. [lonyuenue u ceoticmea kapooHosvlx Kuciom. 2. Pewenue
9KCNEPUMEHMATIbHBIX 3A0ay HA PACNO3HABAHUE OP2AHUYECKUX GeUeCms.

Tema 8. CiioxkHble 3¢pupbl. ZKupsbl. 4 yaca

CrnoxHble 2QUpBL: CBOHCTBA, MMOJy4YeHHUE, IPUMEHEHHE. HPBI, CTPOCHUE KUPOB. JKHUPHI B
npupoae. Cpoiicta. [Ipumenenue.

Motouue cpencra. [lpaBuia 6e3omacHoro oopalieHus co cpecTBaMu ObITOBON XUMUH.

Tema 9. Yruesoasl. 7 4.

I'moko3a. Ctpoenue mosekynbl. OnTtuueckas (3epkajibHasi) uzomepus. dusnueckue
CBOICTBa M HaxoxaeHue B npupoje. [Ipumenenne. @pykrosa — U30Mep INIIOKO3bl. XUMHUECKHE
cBoiicTBa oKo3bl. [Ipumenenne. axaposa. CtpoeHne MoiieKynbl. CBOICTBa, IPUMEHEHHE.

Kpaxman u nemntono3a — HpeICcTaBUTENM  HPUPOJAHBIX MOIMMEpPOB. Pusznueckue u
xuMuueckue cpoiictBa. Haxoxaenue B mpupoze. [Ipumenenne. AnietaTHoe BOJIOKHO.

JdeMoncTpanum.

IIpakTnueckass pa6ora. Pewenue >KcnepumMenmanvHuvlX 3a0ay HA NOAYYEHUe U
PAcnosHasanue OpeaHudeckux 6euecms.

Tema 10 A3zoTcoaep:kanue oprannyeckKue coenHenus (8 4.)

Awmunsbl. Ctpoenue Mousiekyn. AmuHorpynna. dusmdyeckue M XUMHYECKHE CBOWCTBA.
Crpoenune mosnekyibl anunmHa. CBoiicTBa aHnnuHa. [Ipumenenue.

AMuHokucaoTel. WM3omepuss u  HoMeHkiaTypa. CBoicTBa. AMHHOKHCIOTBI Kak
am(oTepHble OpraHrueckue coequHenus. [lpumenenue.

I'enernyeckas CBSA3b aMUHOKHUCIIOT C IPYTMMH KJIACCAMHU OPTaHUYECKUX COEIUHEHUM.

benkn — mpupoansie nomumepsl. CoctaB M cTpoeHHe. DPU3NYECKHME M XMMHUYECKHE
cBoiictBa. I[IpeBpanienus 6e1koB B opraHu3zMe. Ycnexu B U3y4eHUH U CUHTe3€ OEJIKOB. OHSATHE
00 a3zoTcolepKaluX reTepolukinueckux coequHeHusx. [upunun. uppon. IupumuauHoBbie
Y IIypUHOBBIE OCHOBAHMUS.

HyxnenHoBblE KHCIIOTBI: COCTaB, CTPOEHHE. MMHUS U 370pOBbE uenoBeka. Jlekapcrsa.
[TpoGiemMsl, cBSI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

Jdemoncrpanuu. 1. Oxpacka TKaHM aHWJIMHOBBIM KpacuteneM. 2. JlokasartenbcTBa
HaJIM4Ms (QYHKIIMOHAIBHBIX TPYIIIT B PACTBOPaX aMMHOKHUCIIOT.

Tema 11. Xumus noaumepos (10 yacos)

[Tonstue 0 BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX. Crpoenue MOJIEKYII.

CrepeoperyyisipHOe U cTepeoHepery sipHoe crpoeHrne. OCHOBHBIE METOJIbI CHHTE3a MOJMMEPOB.



Knaccudukanmst mmactmace. Tepmoractuyunbie moiaumepsbl. [lommatunen. IlomumpornumieH.
TepMoruiacTU4HOCTh. TepMOpPEaKTUBHOCTb. MHTETHUYECKHE Kaydyku. CTpoeHHEe, CBOMCTBA,
IIOJIy4eHHUE U IPUMEHEHUE. MHTETHYECKHUE BOJIOKHA. KanpoH. JIaBcaH.

O60061eHre 3HaHu# MO Kypcy opraHndeckoil xumuu. Opranuyeckasi XUMUs, YeJTOBEK U
puposa.

Jemoncrpanuu. O3HakomiieHHE ¢ 00pa3aMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
Kay4yKOB.

IIpakTHyeckas padora. Pacno3HaBaHue MIacTMacc U BOJIOKOH.

Pacyernble 3agaum. PemieHue pacueTHbIX 3a7ad Ha OIPEACIICHHE MACCOBOWM WM

00BEMHOMN JJOJIM BBIX0J1a IPOAYKTA PEAKIIMH OT TEOPETUYECKU BO3MOKHOTO.



COAEPXAHHUE ITPOI'PAMMBI
11 KJIACC.

Tema 1. Baxkneiinne XuMHYeCKHEe MOHSATHS U 3aKOHBI (5 4.)

Atom. Xumuueckuii sneMeHT. M3otonel. [TpocThie U ClI0kKHbBIE BEIIECTBA.

3aKOH COXpaHEHHMS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUU MPU
XMMHUYECKUX pEeaKIMsiX, 3aKOH TIOCTOSHCTBA CcoOcTaBa. BelectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

AToMHBIE OpOHTAIH, S-, P-, d-, f-3mekTpoHBL. OCOOEHHOCTH pa3MEIIEHHUs HIEKTPOHOB 10
opOuTaIsIM B aroMax MajblX W OOJIBIIMX TEPHOJIO0B. DHEPreTHUYECKHUE YPOBHH, IOIYyPOBHHU.
CBsi3b MEPUOINYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB C TEOpHUEH
ctpoeHust atomMoB. KOpOoTkui © JUIMHHBIA BapHaHThl TaOMUIBI XUMUYECKUX DSJIEMEHTOB.
[TonoxxeHue B TNEPUOJUYECKON CHCTEME XHMHYECKHX 5SJIEMEHTOB BOJOPOA, JaHTAHOUJIOB,
AKTMHOUJIOB U UICKYCCTBEHHO MOJIYYEHHBIX JIEMEHTOB.

BaneHTHOCTP W BaJICHTHBIE BO3MOXXHOCTM aTOMOB. [lepuoguyeckoe HW3MEHEHUE
BaJICHTHOCTH M pa3MEpPOB aTOMOB.

PacuerHble 3amaum. BprumcieHne macchl, o0beMa WM KOJHMYECTBA BEIISCTBA I10
M3BECTHOM Macce, 00beMy WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYNMMBIIUX B PEAKIMIO WIN
MOJIYYUBIIUXCS B PE3YJIbTATE PEAKIIUU BEIIECTB.

Tema 2. Ctpoenue Bemecrna (3 4.)

XuMmudeckasi CBA3b. BUIBI M MeXaHU3MBI 00pa3oBaHUS XUMHUYECKOH cBs3H. MoHHas
cBsa3b. Katnonsl n anuonsl. KoBaneHTHas HenossipHast cBsA3b. KoBaleHTHas MOJspHAs CBA3b.
DneKTpooTpuiaTebHOCTh. CTeneHb OKuciaeHus. Metaminyeckas CBsi3b. BojopoaHas CBA3b.
[IpocTpaHCcTBEHHOE CTPOCHHE MOJIEKYJT HEOPTAHUYECKUX M OPTAaHMYECKHX BEIECTB.

Tumel KpUCTAJUIMUECKUX PEIIETOK M CBOWCTBA BemiecTB. [IpuuumHBI MHOT00Opa3us
BEILECTB: U30MEPHUsI, TOMOJIOTHS, AJTIOTPONUS, U30TOMHS.

JdemoncTpauuu. Mojenu HMOHHBIX, aTOMHBIX, MOJIEKYJSPHBIX W METALTHYECKUX
KPUCTAIIIMYECKUX pemeTok. Dpdext Tunnans. Monenn MOiIeKys H30MEPOB, TOMOJIOTOB.

Pacuernsble 3agauu. Beruucienue macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa
peakluu, eciy JUIsl €ro MOJYYEHUsl JJaH PacTBOP C ONMPENENEHHOM MacCOBOM J0JEH MCXOIHOIO
BEIIIECTBA.

Tema 3. Xumuueckue peakuuu (3 4.)

Krnaccudukanus XuMHUECKUX peakluii B HEOPTaHUUYECKON 1 OpraHNYeCKON XUMUU.

CKOpOCTh peakIiH, €€ 3aBHUCHMOCTh OT Pa3IUYHBIX (DaKTOpOB. 3aKOH JEHCTBYIOIINX

Mmacc. DHeprus aktuBauuu. Kartamus u karamuzatopsl. OOpaTUMOCTh peakuuil. XUMHUECKOe



paBHOBecue. CMelleHHE paBHOBECHs TOA JCHCTBUEM pa3audHbIX ¢akTtopoB. [IpuHium
JlelIaTenbe. [Ipon3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CITIOCOOOM.

JdemMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKLIMHU OT KOHIICHTPALMM M TEMIEPaTyphl.
Pasnoxenue nepokcua BoJopoia B IPUCYTCTBUH KaTanu3zaropa. OnpeeneHue cpeibl pacTBopa
C TIOMOIIIbIO YHUBEPCAILHOTO UHIUKATOPA.

PacuerHble 3agauyu. Beruucienue macchl (KOJMYECTBA BEMIECTBA, 00beMa) MPOAYKTa
peakuuu, €ciii M3BECTHa Macca HMCXOAHOIO BEIECTBA, COJAEPXKALLETO ONPEICIECHHYIO [OJIIO
MpUMeceH.

Tema 4.PactBopnl (5 4.)

Hucnepcubie cuctembl. VctuHHBIE pacTBOpbl. CrmocoObI BBIPAKCHHUS KOHIICHTPAIMH
pacTBOpPOB: MaccoBasi J0Js1 PACTBOPEHHOI'O BEILLECTBA, MOJSpHAs KOHIEeHTpalus. KoymonuaHsle
pacTBOpPBIL. 3011, TEIH.

Onextponutuueckas auccouuanus. CuiabHble W cinaldble 3JIEKTPOIUTHL. Kuciomwo-
ocHoguble 63aumooleticmeusi 6 pacmeopax. Cpena BOAHBIX PACTBOPOB: KHUCIas, HEUTpaslbHasi,
uiesnouHasi. Mounoe npoussedenue 600vl. Bogoponnsiii mokaszareins (PH) pacteopa.

Tuoponus opeanuueckux u HeOP2AHUUECKUX coeOUHeHUll.

IIpakTnyeckass padora. IlpurotoBneHue pactBopa ¢ 3aJaHHOM  MOJIAPHOM
KOHIIEHTpaluuen

Tema 5.9JieKTpoXUMHYECKHe peakunu(44.)

XUMUYeCKHE MCTOYHHKU TOKa. Psii  CTaHZApTHBIX DIIEKTPOJHBIX MMOTEHIIUAJIOB.
DNEKTPOIN3 PacTBOPOB U pacIiiaBoB. [louamue o koppo3uu memannog. Cnocobwl 3auumel om
KOpPO3UU.

Tema 6. Metasubl (6 4.)

[TonokeHne MeETaIOB B TMEPUOAMYECKON CHCTEME XUMHUYECKUX »iieMeHTOB. OOiue
CBOICTBa METANIOB. DJEKTPOXMMHMUYECKUN psii HanpspkeHud MetamioB. OOmme crnocoObl
MOJTYYCHUST METAJIOB.

0O0630p MeTaIIOB MIABHBIX MOATPYNN (A-TpyIm) NEPUOTUIECKON CUCTEMBI XUMHUYECKUX
3JIEMEHTOB.

O0630p MeTamoB TNaBHBIX noArpymnm (b-rpymnmn) nepuoandeckoil CUCTEMBl XUMUYECKHIX
3JIEMEHTOB (MeJlb, IUHK, MUMAH, XPOM, JHcele30, HUKelb, NIAMUHA).

CrutaBbl METAILIOB.

Okcubl ¥ TUIPOKCUIBI METAILIOB.

Jemoncrpanun. O3HakoMJIeHHE ¢ OOpa3laMd METAUIOB MU WX COCIUHEHUI.

BzanmMojeiicTBIEe MIESIIOYHBIX U IIEIOYHO3EMEIBHBIX METAJLIOB ¢ BOMOM. B3anMoeiicTBie Mean



C KHUCJIOpPOJOM M cepoil. DmekTtponu3 pactBopa xjopuaa menu (I1). OmbiTel Mo koppo3uu
METaJJIOB U 3allUTE OT Hee.

Pacuernbie 3agaum.Pacuersl MO0 XMMHYECKHM YpPABHEHUSIM, CBSI3aHHBIE C MacCOBOU
JI0JIeH BBIX0/1a MPOAYKTA PEAKIMH OT TEOPETUYECKU BO3MOKHOTO

IpakTuyeckas padora. Penienre sKkcriepuMeHTaIbHBIX 33724 110 TeMe «MeTtasmy.

Tema 7. Hemerasuisl (5 4.)

O0630p cBoiicTB HemeTaUIOB. OKHUCIUTEIEHO-BOCCTAHOBUTEIHLHBIC CBOHCTBA THITHMYHBIX
HemeTayuioB. OKCUABI HEMETANIOB U KHUCIOPOAOCOJEpKallue KHUCIOThl. BomopoaHbie
COEITMHEHUS] HEMETAJLIOB.

Jemoncrpanun.O6pasusl  HemetawioB.  OOpa3ibl  OKCHUIOB  HEMETAUIOB |
KHCIIOpOJICOoIep KanuX KuciotT. ['operne cepsl, pochopa, xkene3a, MarHus B KHCIOPOJIC.

IIpakTnueckas padora. Penenne skcriepuMeHTaIbHBIX 3a7a4 1o Teme «HemeTanb.

Tema 8. Xumus u xku3Hb. (34.)

XuMHsT B TMPOMBINIICHHOCTH. [IpUHIMIIBI XUMHUYECKOTO MPOU3BOACTBA. XHMMHKO-
TEXHOJIOTHYECKUE TPHUHIIMIBI TPOMBIIUICHHOTO MOJTy4YeHus MeTauioB. [Ipon3BojacTBO dyryHa.
[Tpou3BoaCTBO CcTaNH.

Xumus B ObITYy. XUMUYECKasi IPOMBILIUIEHHOCTh U OKPYXKAroIIasi cpe/ia.

Pemenne SKCnepUMEHTAIBHBIX  33Jad 1O HEOPraHWYECKONM XHUMHH; PEIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7a4 [0 OPraHWYECKONW XHMHUU; PEIICHHE MPAKTHYECKUX PaCUETHBIX

3ala4; INOJYyUCHHUC, CO6I/IpaHI/Ie " paCliO3HABAHUC I'a30B.



YUYEBHO - TEMATHYECKHAM IJIAH IO XUMHUH 3A KYPC 10 KJIACCA.

Ne Tema KoumuectBo B Tom uncie B Tom uncie
nn 4YacoB Mo NMPaAKTHYECKUX KOHTPOJIbHBIX
padoueit padoTt padoTt
nporpamme

1 | Tema 1 «IIpupoma XuMHUECKHX 7 - -
CBSI3EH»

2 | Tema 2 «IlpenenbHbie 4 1 1
YII€BOI0POAbI (AJIKAHBI)»

3 | Tema 3 «HenpenenbHbie 7 1 -
YTIIEBOIOPOIBD

4 | Tema 4 «ApomaTHvecKue 3 - -
YIJI€BOI0POAbI (ApEHBI)»

5 | Tema 5 «Ilpupognabie 4 - 1
WCTOYHUKH YTIICBOJOPOJIOBY

6 | Tema 6 «CimpTsl 1 peHOTBI» 6 - -

7 | Tema7 «Anbaeruspl U KETOHBI 9 2 -
U KapOOHOBBIE KHCIOThI»

8 | Tema 8 «CioxxHbIC YPHPBI. 4 - 1
Kupb»

9 | Tema 9. «YrieBoasn» 6 1 -

10 | Tema 10 «A3oTocoaepxkarue 8 - 1-
OpPraHUYeCKHUEe COCTMHCHUS»

11 | Tema 11 Xumusi nonumepoB» 10 1 1

Hroro 68 6 4




YUYEBHO - TEMATHYECKHAM IJIAH IO XUMHUH 3A KYPC 11 KJIACCA.

Ne HaumenoBanue VY4eOnbie | Kontponphnsie | IIpakTrueckas
paszaena pa3zesoB U TeM 4ackl paboThI 4acTh
U TeEM

1. Baxneiimue ) - -
XUMHAYECKHE TOHATHUS U
3aKOHBI

2. Crpoenue BemiecTBa 3 - -

3. XUMUYECKUE PEaKIUH 3 - -

4, PactBopsb1 5 - 1

S. DNEKTPOXUMHUECKHE 4 1 -
peakuuu

6. Mertainsl 6 - 1

7. Hemeranst 5 1 1

8. XUMHS ¥ )KU3Hb 3 1 -
Hroro: 68 3 3




HEPEYEHBb YYEBHO - METOJJNYECKOI'O OBECIIEYEHUA

1. OcHoBHAas1 IUTEpaTypa AJsl YYUTeJIs

1. Crangapt cpeanero (1mojiHOro) o0iero 0opa3oBaHus MO XUMUH.

2. Ilpumepnas mporpamMma cpenHero (IoJHOro) o0mero o0pazoBaHus MO0 XUMUU (Oa30BbIA
ypOBeHb). XUMHUSA: COOPHUK MaTepUaOB MO peaau3auuu (eaepalbHOro KOMIIOHEHTa
rOCy/IapCTBEHHOIO0  CTaHAapTa oOmero oOpa3oBaHusi B  00II€00pa30BaTEIbHBIX
yupexaenusx /aBt. — coct. E.M. Konycesa, B.E.Mopo3oB. — Bonrorpaa: Yuutens, 2006.
-72c.

3. I'apa H.H. [IIporpammsl o00mieoOpa3oBaTeNbHBIX  yUpexAcHUH. Xumus.- M.:
ITpoceemenue, 2008. -56¢.)

4. Pymsutuc I'.E. Opranudeckas xumus: yaeOHUK s 10 kiacca o6meoOpa3oBaTelIbHBIX
yupexnenuit /I E.Pynsuruc, ®.I'.®enpaman. — M.: [Ipocsemenne, 2021.

5. Papeuxmit A.M. Jlunaktudeckuii matepuan nmo xumuu 10-11: mocoOue mia yuurens/
A.M.Paneukuii. — M.: [Ipocsemenue, 2003.

6. TI'apa H.H. Xumus. Koarponpsabie u npoBepounsie padoter. 10 — 11 kmacest / H.H.T'apa.
— poda, 2011.

2. JlonoJIHUTEIbHAS JIUTEPATYPA IS YUHTEJIsI

1. Bpeiirep JI.M. Hecrannaptueie ypoku. Xumus. 8, 10,11 kiaccer / JI.M.Bpeiirep.
Boarorpan: Yuurens, 2004.

2. Eropo A.C. u np. Penerurtop no xumun /A.C.Eropos. PoctoB — Ha — Jlony: @eHukce,
2007.

3. EropoB A.C. Bce Tumel pacueTHbIX 3ajad IO XMMUM I HOAroToBkH k EID
Uz narensctBo: @enukc, 2004 roga

4. Enpunbiii rocynapctBeHHbIN 3k3aMeH 2007. Xumusi. Y4ueOHO-TPEHUPOBOUHBIE MAaTEPHATBI
1u1st moarotoBku yuaruxcst / ®UIN — M.: Uarennext-Lentp, 2009r.

5. Xumwus B IIKOJE: HAYYHO — METOIMYecKuil xypHai.- M.: Poccuiickas akaneMus
oOpa3oBanus; u3z — Bo «LlenTpxumakcnpecc». — 2005 — 2010.

3. lonoJIHUTEIBbHAA JTUTEPATYPA I 00yUYAKOLIUXCS

1. Mansimkuna B. 3anumatensnas xumus. Heckyunsiit yueonuk. — Cankt-IlepreOypr:
Tpuon, 1998.

2. Amuk6eposa JLIO., Pykk H.C.. [Tone3nas xumus: 3agauu u ucropus. — M.: Jlpoda, 2006.

3. Cremun B./1., Amuk6epoBall.tO.. 3annmaTensHble 3a1aHUs ¥ () (HEKTUBHBIE OMBITHI IO
xumun. — M.: [Ipoda, 2005.

4. Vwmkanosa B.H., Moaannuc H.B. Xumust: KonkypcHbie 3aganus u otBeTsl: [locobue s

nocrynatonux B BY3s1. — M.: IIpocsemenne, 2005.



NEPEYEHD [IU®POBBIX OFPA30OBATEJILHBIX PECYPCOB M WEB-CAMTOB MUHTEPHET.

[[npoxwuii BEIOOP IIEKTPOHHBIX TOCOOUH IIPEICTABIICH B €IMHON KOJUICKITUH ITU(POBBIX

obpasoBatenbHbIX pecypcoB: hitp://school-collection.edu.ru/.

[lepeuenb Web-caiiToB, peKOMEHIyeMbIX ISl KCIIOJIb30BAHUS B pa0OTE YUUTECIIAMU XUMHH:

Neo | HazBanwue caiita Coneprxanue Anpec (URL)

n/ | Win cTaTthu

i}

1. | Xypnan «Xumusi: | ConepkaHue HOMEPOB U http//www.chem.msu.su/rus/scho
METOIUKA AHHOTAIIMU CTaTEeH KypHaa ol/
MpernoaBaHus B chemistry_meth/welcome.html
IIKOJIC)

2. | lxonbHbIe Cepwust IKOJBHBIX yueOHUKOB 1m0 | http://www.chem.msu.su/rus/sch

y4eOHUKHU IO
xumud st 8-11
KJIaCCOB

XHMMHH aBTOPCKOT'O KOJIJICKTUBA
xumpaka MI'Y non oOmieit
penakiuen akagemuka PAH

ool/

obuieobpaszosarens | B.B.Jlynuna. [Iporpammsl kyp-
HOH IIIKOJIBI coB. [loypouHoe rraHupoBaHue.
DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik [Tonesusie coBeTsl, 3hdHekTHBIC http://egworld.ipmnet.ru/indexr.
OIIBITBI, XUMUYECKUE HOBOCTH, htm
BUPTYAJILHBIN PETIETHTOP,
KOHCYJIBTAI[MH, HCTOPHS XUMHH
4. | C-BOOKS Jluteparypa 1o XuMuu http://c-books.narod/ru
5. | ATombI B YyeOHoe nmocodue http://virlib.eunnet.net/win/meto
KpHCTAILIaxX eKaTepPUHOYPIrCKUX YUEHBIX d_materials/wm9/
A.C.Mocksuna u FO.J[.ITanoBa
6. | Mup xumun CrpaBouHast mHpOpManus, http://www.chem.km.ru/
HOBOCTH HayKH
7. | OnopHsIe [ToypouHbie KOHCTIEKTHI JIsI http://khimia.hl.ru/
KOHCIEKTBHI 10 IIKOJILHUKOB 8-11-X Ki1accoB
XUMHUHU
8. | OmbITHI O Onucanue peakuu, http://shnic.narod.ru/
HEOPraHNYECKON ¢dotorpadun, cipaBoyHast
XUMHUHU nHpopManus
9. | OTKpHITHIHA VY4eOHHK 110 XUMHH, Ta0InIa http://www.chemistry.ru
KOJUTEK: XUMHS MenzeneeBa ¢ moApOOHOI
XapaKTEPUCTUKOM 3JIEMEHTOB,
WHTEPAKTUBHBIC MOJICIIH,
HOBOCTH, XpPECTOMATHSI,
HNHTtepHeT-pecypcesl 110 XUMUH,
TECTBI
10 | [TepBoHauanbHble | 3aJaHMSI U OTBITHI HA YPOKAX http://www-windows-
XUMUYECKHE xumun B 8-m kiacce. Ctpanumna | 1251.edu.yar.ru
TOHSITHS cepBepa SpociaBckoro

00J1aCTHO-TO LIEHTpa
JUCTAaHIITMOHHOI'O 06yqumI
IIKOJBbHUKOB



http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww.math.ru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld.ipmnet.ru%2Findexr.htm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld.ipmnet.ru%2Findexr.htm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww.mccme.ru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc.chat.ru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc.chat.ru%2F

11 | lxonbHasg xumust | CripaBOYHUK U yIEOHUK 110 http://www.schoolchemistry.by.
— CIIPaBOYHHUK 10 xumud. ['naBHasg 0coGeHHOCTh — | U
XUMHHU ¥ aKTUBHAS | XUMKAJIbKYJISITODP, KOTOPBIi
MIOMOIIb YYCHUKY | YIIPOIIAET pelieHue 3a1a4 mo
WU CTYICHTY XUMHAU

12 | Poccuiickwii Konnekuus skcriepuMeHToB 10 http://experiment.edu.ru/catalo
00pa30BaTeNbHbI | XUMUU g.asp?
opTan ob_nol12619

13 | Kype [TocranoBka ombiToB. Kiacce http://formulad4.narod.ru
OpraHU4eCcKOM OpPTraHUYeCKUX COCIMHCHUH,
xumuu 3a 10-i TectupoBanue. buorpadun
KJ1acc. 3HAMEHHTHIX YYEHBIX.

14 | Opranuyeckast DJEeKTPOHHBIA Y4EOHUK JUIs http://cnit.ssau.ru/organics/

.| xumusL. CpeIHEW IITKOJIBI.

15 | Xumust uis BceX. | DJICKTPOHHBIA CIPAaBOYHHUK 3a http://www.informika.ru/text/data

MOJTHBIA KypC XHMHH. base/chemy/START.html
[TporpaMMbI 10 XHMUH, TECTHI.

16 | Xumus. DkcnepuMeHTa bHbI yueOHuk | http://hemi.wallst.ru/
OOpa3oBarenbHbId | MO O0IIEH UM HEOpraHMYECKOH
canT mis xumun mIg 8-11-x kiaccos,
HIKOJIbHUKOB MpeIHa3HAYCHHBIN KaK JIIs

Ha4yaJIbHOTO OO0YYEHMs, TaK U
JUI TOATOTOBKU K 3K3aMeHaM
B BY3.

XUMHUECKUE CIIOBapH,
OJIUMIIUAJbI 110 XUMUHU.



http://www.schoolchemistry.by.ru/
http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp
http://experiment.edu.ru/catalog.asp

