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KYyPCOB U KypCOB BHEYPOUHOH JIESTEIbHOCTID

Pa6ouasi nporpaMmma no yue0HOMY npeamMeTy
«XuMHUA»
YpoBeHb cpeHero o01ero 00pa3zoBaHus
Cpox peam3anuu NporpamMmsl 2 roga.

[Iporpamma coctaBiieHa C y4eTOM peKOMEHanuil mpuMepHoi nporpammel O.C.
labpuensna, U. I'. Octpoymona, C. A. CrankoBa. COOTBETCTBYIOIIEH
®enepanbHomMy ['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTY CPEAHEr0 OOIIETo
oOpa3oBaHus U AONylIeHHAass MUHUCTEPCTBOM 00pa3zoBaHMs U Hayku Poccuiickoit
Oenepanun (Xumus. Paboune nporpammel. [Ipeamernas muaus yaeonukos O. C.
I'a6puensna, U. I'. Octpoymosa, C. A. Cnaakosa. 10-11 knaccer: yue6HOe mocodue s
obmeo6pazoBaTenbHbIX opranuzanuii / O. C. ['abpuensn, C. A. CiankoB — M.:
ITpocsemenue, 2019.)

CocraBieHa
Bri6opnoii H./I.

ncr. Ensa, 2023 ¢

IMosicHuTeIbHASA 3aMUCKA
PaGouas mporpamMmMa yueOHOTO mpeaMera « XuMus» Ha YpOBHE CpelHero olmero oopa3oBaHus
pa3paboTaHa B COOTBETCTBHH C:
- @enepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAaHJAPTOM CPEIHEro  OOIIero
obOpazoBanusi. YtBepxkaeH [Ipukazom Munobpuayku Poccum ot 17.05.2012 Ne 413 «OO06
YTBEpPXKICHUHU (peiepaIbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPEIHETO OOIIET0
00pa3oBaHUsM» C U3MEHEHUSIMH,
Ha OCHOBe:
— TpeOoBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNIbHON MPOrpaMMBI
OCHOBHOT0 00mIero obpazosanus MOY «FEasunckas COILl»;
C yueToMm:
- PUMEPHON OCHOBHOW 00pa3oBaTeIhbHON MPOTrpaMMbI CpeIHEro olIero odpa3oBaHus,
oobpeHHOM (henepanbHbIM yueOHO-METOINYECKUM OOBEIMHEHHEM M0 00IIeMy 00pa3oBaHUIO
(mpotokout ot 28 utons 2016 r. N 2/16-3);
- pa6oueii [Tporpammel Boctutanust MOY «Exsunckas COLLy;
- ¢ peKoMeHJAlUsIMU aBTOPCKOW mporpaMMbl «Xumus». Paboune mporpammel. [Ipenmernas
muHus yaeouukoB O. C. 'abpuensina, W. I'. Octpoymona, C. A. Cnaakosa. 10-11 kiaccer: yueGHOE
nocodbue ans obmeoOpasoBarenbHbix opranuzanuii / O. C. 'abpuensH, C. A. CnagkoB — M.:
[Ipoceemenue, 2019.
¢ BO3MO:kHOCTsIMM JiuHUN YMK:
- N'abpuensu, O.C. O. C. T'abpuensn, C. A. Cnagkos, U. I'. Octpoymo, Xumus. 10 kmace: yue0.
JUTst 00111e00pa30BaTeNbHBIX YUPEKICHHH,
- O.C. T'abpuensa C. A. Cnaakos, U. I'. OctpoymoB, Xumus. 11 kiacc.

esan peanu3auuu NporpaMmmbi:



1) (popMHpOBaHHME €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B KOTOPOH CHCTEMa XUMHYECKHUX
3HAHUH SIBIICTCS €€ BAXKHEHIIINM KOMIIOHECHTOM;

2) Pa3sBUTHE WHTEUICKTyaJIbHOTO M HPAaBCTBEHHOIO IIOTEHIMAJA CTapIUEKIACCHUKOB,
(dbopMHpOBaHHE Yy HHX OJKOJIOTMYECKH TPaMOTHOTO B Yy4eOHOW U mpodeccroHaIbHOM
JAeATEeJbHOCTH, a TAK:Ke B ObITY;

3) 0CO3HAHUE Y CTapIICKIACCHUKOB HEOOXOAMMOCTH B PAa3BUTUU XUMHH M XHMHUYECKOM
IPOMBIIUIEHHOCTH, KaK MPOU3BOIUTEIbHON CHIIBI O0IIECTBA;

4) NOHUMAHHE HEOOXOIMMOCTH 0€30MacHOT0 OOpalIeHHs C BEIIECTBAMH M MaTepuaaMu,
UCIIOJIb3YEMBIMHU B IPO(ECCHOHATILHON U MOBCETHEBHOM JKU3HU.

5) BU/ICHUE M MIOHUMAHHE 3HAYUMMOCTH XMMUYECKHUX 3HAHUM JUIs KaKIOr0 YJI€HA COLMYMa;
YMEHHUE OLCHMBATh pa3ivuHble ()AKThl U SBJICHUS, CBSI3aHHbIE C XMMHUYECKUMH OOBEKTAMU U
IpOLECcCaMUd Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB M OMNPEICIEHHON CHUCTEMBI IIEHHOCTEH,
(bopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHUE U YOCXKICHHE;

6) NMOHMMAHHE POJHM XMMHH B COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpa U
UCIIOJIb30BaHME XUMHUYECKUX 3HAHUH JUIsi OObACHEHHs OOBEKTOB M IPOLIECCOB OKpYXKarolei
JEUCTBUTEIIBHOCTH — MPUPOAHON, COLIUATIbHOM, KYJIBTYPHOM, TEXHUYECKOM CPEbI;

7) (popmupoBaHue y CTapUICKIACCHUKOB IIPU M3YyYEHHHM XHUMHH OIBITA ITO3HAHUA U
CaMOIIO3HAHHUS C IIOMOIIBIO KIIFOUEBBIX KOMIIETEHTHOCTEN (KJIFOUEBBIX HABBIKOB), KOTOPHIE HMEIOT
YHHUBEPCAJIbHOE 3HaUE€HUE /IS Pa3IMUHBIX BUAOB JESITEIbHOCTH, — ITOMCKA, aHAJIN3a U 00paboTKH
nH(poOpMallMy, W3rOTOBJICHHE WH(POPMALMOHHOTO NPOAYKTa W €ro Ipe3eHTaluH, MPUHATUS
peleHnii, KOMMYHUKAaTUBHBIX HABBIKOB, O€30IIaCHOIO 0OpallleHus C BelECTBAMH, MaTepuaiaMu
U TIPOLIECCaMU B MIOBCEHEBHOM KHU3HU U MPOPECCUOHATBHON e TENbHOCTH

OO0mas xapakrepucTuKa y4eOHOro npeaMera

OCOOEHHOCTH COJepXKaHUS U METOIUYECKOTO IMOCTPOCHHUsI Kypca c(hOpPMHPOBAaHBI Ha
ocHoe PI'OC COO.

1. ConepkaHue Kypca BBICTPOEHO JIOTUYHO M JIOCTYIIHO B COOTBETCTBUHU C CHCTEMHO-
JeSITENbHOCTHBIM MTOJIXOJIOM Ha OCHOBE HEpapXUU yueOHBIX MpolieM

2. B 10-om kiacce CTapHIEKIACCHUKH 3HAKOMSTCS ¢ OOraTbIM MHPOM OPraHUYECKHX
BEIIECTB HA OCHOBE pealn3allly UJeU B3aUMOCBS3H XUMUYECKOTO CTPOEHUS ITHX BEIIECTB C UX
CBOMCTBaMM U IPUMEHEHUEM

3. Conepxxanue Kypca oOuieit xumuu B 11-oMm kiacce crnocoOCTByeT (HOpMHUPOBAHUIO
€AMHOM XMMHUYECKOM KapTUHBI MUpPA y BBIIYCKHHUKOB CpPEAHEH ILIKOJBI ITyTEM pPACCMOTPEHHs
00IIUX /1T HEOPTaHUUYECKON ¥ OPraHUIECKOM XUMUHN TTOHSATUH, 3aKOHOB M TCOPHI.

4. N3yuenue Kypca MpOBOIUTCS HA OCHOBE COYETAHUSI TEOPHU U MPAKTUKU MTPOOIEMHOTO
oOy4eHHs U MoJlauu MaTepralia B JOTMKE HAyYHOTO MO3HAHUS.

5. Teopernueckue TMONOKEHHUS Kypca LIMPOKO NOAKPEIUIEHBl JAEMOHCTPAllMOHHBIMU
XUMHUYECKHUMHU SKCIIEPUMEHTaMHU, Ja00paTOPHBIMU OIBITAMH U IPAKTUYECKUMHU paboTamu.

6. PeanusyeTcs MHTErpanus CoAepKaHusl Kypca ¢ IpeIMeTaMu HE TOJIbKO €CTECTBEHHO-
Hay4HOT'0, HO ¥ TYMaHUTAPHOTO ITUKJIOB.

7. JIOCTMXEHHIO TPEIMETHBIX, METAaNpPEIMETHbIX M JIMYHOCTHBIE pPE3YIbTAaTOB
CIOCOOCTBYET crcTeMa 3a/1aHuil B popmare pedekcuu: mpoBepbTe CBOM 3HAHUS, IPUMEHUTE CBOU
3HaHUS, UCTIOIB3YHTE JOMOTHUTEIBHYIO HH()OPMAIIHIO U BBIPA3UTE MHEHHE.

8. PackpbIBaeTcst pojib POCCUNUCKUX YUEHBIX B CTAHOBJICHUH MUPOBON XMMUYECKOW HAYKH,
YTO CIIOCOOCTBYET BOCITUTAHMIO MATPUOTH3MA U HAIIMOHAJIBHON CaMOMIEHTH(PHUKALINH.

9. Kypc peanusyet cBsA3b y4eOHOM TUCIUIIINHBI C dKHU3HBIO, UYTO CIIOCOOCTBYET YCUIICHUIO
MOTHBAIMY YYalIUXCSA K U3yUYECHHUIO HEMPOPHILHONW XUMHUHU Yepe3 PACKPBITHE CBSI3U M3y4aeMOTO
Mmarepuaina ¢ Oyayuieil 00pa3oBaTeNnbHOM TpaeKTopHel U mpodecCUOHAIBHOM 1eATeIbHOCTH.

10. B kypce npencraBiieHbl COBPEMEHHBIE HAPaBICHUS Pa3BUTHA XUMUUYECKOW HAyKU U
TEXHOJIOTUH.

11. B Kypce Hanu oTpa)x€HHe OCHOBHBIE COZIEpKATEIbHbIE JINHUU:



. «Beuiecmeo» — 3HaHUS O COCTaBe, CTPOCHHUH, CBOMCTBAX ((PU3MUECKUX, XUMUYECKUX U
GI/IOHOFI/I‘-IGCKI/IX), HaxXO0XJACHUHU B IPUPOAC U TOJTYUYCHUU BaXXHEHUIITNX XUMHUUECKUX BCIICCTB,

J «Xumuueckasa peakyus» — 3HaHUS O TIPOIIECCAX, B KOTOPHIX MPOSBIISIOTCS XUMUYECKHE
CBOICTBA BEIIECTB, YCIOBUIX UX MPOTEKAHUS U CIOCO0aX YIPaBICHUS UMU;
o «IIpumenenue eewyecme» — 3HAHUS B3aUMOCBSI3M CBOWCTB XMUMHUYECKHUX BEUIECTB,

Hanbosee UCIOIb3YEMbIX B OBITY, IPOMBIIIJIEHHOCTH, CEILCKOM XO3SIIICTBE, 3APAaBOOXPAHEHUN U
Ha TPaHCIIOPTE;

. «3bIK Xumuw» — CUCTEMa 3HAHUW O BAXKHEHIIMX MOHATHUAX XUMHUU M XUMHUYECKOMN
HOMEHKJIaType Heoprannueckux u oprannueckux Bemects (MIOITAK u TpuBuansHoit); BiaieHue
XUMHUYECKON CUMBOJIHMKOHN U €€ OTpa’keHUEeM Ha MHUCbME, —XUMHUYECKHUMH 3HaKaMu (CUMBOJIAMHU),
(dbopMysBl U ypaBHEHHsI, a TAK)Ke MpaBWiIa MepeBojia MHPOPMALIUK ¢ POTHOTO SI3bIKA Ha SI3BIK
XUMUHU U 00paTHO.

MecTto npeamera B yueOHOM IJ1aHe

Kypc xumuu B cpeaneil mkone mpenycmarpuBaercs denepanbHbIM rocyapcTBEHHBIM
o0Opa3oBarenbHBIM CTAaHAAPTOM KaK COCTaBHAs 4YacTh NpeaMeTHou obmactu «EcTecTBeHHO-
Hay4YHbIE TPEIMETHI.

XuMus BKITIOYCHA B pas3ziesl 0a3lMCHOTO y4eOHOTro TuTaHa cpeaHedt mkonbl «Comepkanue,
(dbopMupyemMoe y4YacTHHKaMH O0Opa30BaTeNBLHOTO MpOoLEecca», MOATOMY OOydarliuecs MOTYT
BBIOpaTh XUMHUIO Kak Ha 0a30BOM, Tak W Ha YDIyOJEHHOM YpOBHE WM JK€, B KauecTBe
aJbTEPHATUBBI BHIOPATh MHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUEY.

B GasucHoM yuyeOHOM IuTaHe 00IIE0Opa30BaTEIbHBIX OpPTaHU3ALUN W3YYCHHE XHMHUU
mpoBoauTcsa U3 pacy€ra 1 yac B Hepenmto (68 yacoB 3a 1Ba roga oOy4eHHs), B COOTBETCTBUU C
KOTOphIM U pa3paboTaHa naHHas pabouass mporpaMma MO XHMHH JJISi CPEIHEro O0OIIero
o0Opa3oBaHus Ha 6a30BOM ypOBHE.

JInuHOCTHBIE, MeTanpeMeTHbIE U MIPeMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI Kypca
OOyueHne XUMHH B CpeIHEH IKojie Ha 6a30BOM ypOBHE MO JAHHOMY KypCy CHOCOOCTBYET
JOCTHKEHUIO 00YYaIOIIUMHUCS CIAEAYIOUINX AUYHOCHHBIX PE3YIbMAmog:

1) YyBCTBA TOPAOCTH 32 POCCHHCKYI0 XHMHUYECKYI0 HAayKy M OCO3HaHHME POCCHHCKOMN
TPaKIaHCKON HACHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;
2) 0CO3HaBaTh HEOOXOAMMOCTb CBOEH MO3HABATEIbHOMN JEATEILHOCTH U YMEHUE YIPABIATH

€10, TOTOBHOCTh U CIIOCOOHOCTh K caMOOOPa30BaHHIO Ha MPOTHKEHUH BCEH YKU3HU; TIOHMMAHUE
BaXHOCTH HEIPEPHIBHOTO 00pa3oBaHus Kak (HakTopy yCHemrHoW MpoQecCHOHATbHOU W
00IIeCTBEHHOU NIEATENLHOCTH; — 6 no3HasamenvbHol (KOTHUTUBHOW, HHTEJUICKTYAIbHOMN) cghepe
3) TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HdalbHEHIIel o0pa3oBaTeIbHONW TPAaeKTOPUU WITU
cheprl mpodhecCUOHATIBEHOMN ACITEIHLHOCTH — 8 mMpPY006oll chepe;

4) HENPUATHE BPEAHBIX MPUBBIUEK (KypeHUs, yMOTPEOICHUs alKoroisi M HapKOTUKOB) Ha
OCHOBE 3HAaHMH O TOKCHYECKOM W HAPKOTHYECKOM JIEHCTBHHM BEIIECTB — 8 cghepe
300po6vechepedceHUss U Oe30naAcHo20 00pPa3a HCU3HU,

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKAMH CPETHEH IIKOIBI Kypca XUMHUH
SIBJISTFOTCSL:

1) UCno1vb306anue OCHOBHBIX METOJOB TO3HAHMS (ONpEesIeHHe HCTOUYHUKOB Y4YEOHOH U
Hay4YHOW MH(OpMaLUH, MOTy4YeHHUEe 3TOW MHpOopMauuu, e€ aHauu3, U yMO3AKJIIOUCHHUS Ha €ro
OCHOBE, U3TOTOBJICHUE U NPE3eHTalUs UH()OPMAILIMOHHOTO NMPOYKTa; IPOBEIACHHE SKCIIEPUMEHTA,
B TOM YHCI€ W B TPOIECCE HCCIENOBATENbCKONW ACSITEILHOCTH, MOJCIMPOBAHUE H3yYaeMBIX
00BEKTOB, HAONIOICHUE 32 HUMU, UX U3MEPEHUE, (PUKCAIUs pe3y/IbTaTOB) U UX NpUMeHeHUe IS
MMOHMMAaHHUS PA3TUYHBIX CTOPOH OKPYKAOIIEH AeHCTBUTEILHOCTH;

2) 671a0eHue OCHOBHBIMU UHTEJUIEKTYyaJIbHBIMU ONEpalusIMU (aHAIU3 U CUHTE3, CPAaBHEHHUE U
cucTemarusanus, 00001IeHrne U KOHKPETU3aIus, KIacCU(PUKAIUI U TIOUCK aHAJIOTOB, BBISIBIICHHUE
MIPUYMHHO-CJIEICTBEHHBIX CBs3eH, (HOpMyIHpOBKa THIIOTE3, MX MpoBepka U (GOpMYIHPOBKA
BBIBOJIOB);

3) nosuauue OOBEKTOB OKPYXKAIOLIETO MHpa B IJIaHE BOCXOXKIEHHUS OT a0CTPAaKTHOIO K
KOHKPETHOMY (OT 00IIIero 4epe3 YaCTHOE K SAMHUYHOMY );



4) CnocoOHOoCmb BBIIBUTATh WU U HAXOIUTh CPEACTBA, HEOOXOIUMBIE JIJIsl UX JTOCTHXKEHUS,

5) ymenue GOPMYIUPOBATh LEIM M ONPEIENATh 3aJadd B CBOCH I03HABATEIHLHOU
JeSITEILHOCTH, OTPENENATh CPEACTBA ISl TOCTUIKCHUS TSI U pEIeHUs 3a/1a4;
6) onpedensims Pa3HOOOpPA3HBIE HMCTOYHWKU IONYyYEHHUS HEOOXOIUMOH XHMHYECKOM

MHPOpPMALIUK, YCTAaHOBJIEHHE COOTBETCTBHMSI COAEp)KaHUS M (GOPMBI  IPEACTABICHUSA
MH(POPMALIMOHHOTO MPOIYKTA ayJUTOPUH;

7) yMeHue TIPONLYKTMBHO OOLIATbCA W B3aMMOIEHCTBOBATH B IPOLIECCE COBMECTHOM
JeSITETbHOCTH, YUUTHIBATh MO3UIMU APYTHX YYACTHUKOB JESITEIBHOCTH, 3PPEKTUBHO pa3pemarb
KOH()JIMKTHI,

8) 20MOBHOCMb K KOMMYHUKAIIUU (IIPEJICTABIATh PE3YIbTaThl COOCTBEHHOM O3HABATEIbHOM
NeSITeIbHOCTH, CIBILATh U CIYyLIaTh ONIOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3ULIMIO);

9) VMeHue UCTIONb30BaTh CPeACTBA MH(POPMALMOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIOTHN
(nanee — UKT) B pemieHur KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OpraHM3allMOHHBIX 3a7a4 C
coOnoieHueM TpeOOBaHHM S3PrOHOMUKH, TEXHUKHU O€3011aCHOCTH, TUTHEHBI, PeCypcocOepekeHus,
IIPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM Ge3011acHOCTH;

10)  6nadenue A3BIKOBBIMU CPEACTBAMH, B TOM YHCIIC U S3bIKOM XMMHUH — YMEHHE SICHO,
JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPECTBA,
B TOM YHCJIE ¥ CUMBOJIbHBIC (XUMHUYECKUE 3HAKU, (DOPMYIIBI U YPABHECHHS).

Ilpeomemnvimu pezynomamamu U3y4eHUs: XMMUM Ha 0a30BOM YPOBHE Ha CTYINEHU CPEIHEro
o0u1ero o6pa3oBaHus SBISIIOTCS CIEAYIOLINE Pe3yIbTaThl.

|. B nmo3naBare/ibHOI cepe:

1. 3umanue (nonumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB U Ba)XHEHIIMX TEOpUH Kypca
OpraHHYeCcKOi U o01Ieil XuMuu;

2. ymeHue HaONIONATh, ONMHUCHIBATh, (DUKCUPOBATH PE3YJBTATHl W JEJIaTh BBIBOJBI HAa OCHOBE
JEMOHCTPAIIMOHHBIX U CaMOCTOSITENBHO IMPOBEAEHHBIX AKCIEPUMEHTOB, MCIIONIB3YsS Il 3TOTO
POIHOM (PyCCKUIA UM MHOM) SI3BIK U SI3BIK XUMUU;

3.  ymeHue KJIacCUPHUIMPOBATH XUMUUYECKUE DJIEMEHTBI, IPOCThIE BEIIECTBA, HEOPIraHUYECKHE U
OpraHUYeCKHe COeIMHEHHUS, XUMUYECKHUE TPOLIECCHI;

4. ymeHue XapaKTepH30BaTh OOIIME CBONCTBA, MOJYYCHUE U IPUMEHEHHE M3yUYEHHBIX KJIACChI
HEOpPraHNYECKUX U OPTraHUYECKUX BEIIECTB U UX BaXXHEHIIUX MpeIcTaBUTENEH;

5. onucvieams KOHKPETHbIE XMMUYECKHE PEaKLUH, YCIOBUS WX MPOBEICHHUS U YNpaBICHUS
XUMHUYECKHUMHU MPOLIECCAMH;

6. ymenue TIPOBOIUTH CAMOCTOSTENIBHBIM XUMHUECKHH OSKCHEPUMEHT |  HaOmoaarh
JI€MOHCTPALIMOHHBII SKCTIEPUMEHT, (PUKCUPOBATH PE3YIBTATHI U 1€1aTh BHIBO/BI U 3aKJIFOYEHUS 110
pe3ynbraram;

7. npocHo3uposams CBOWCTBA HEU3YUEHHBIX BELIECTB 10 AHAJIOI'MH CO CBOMCTBAMHU U3Y4YEHHBIX
Ha OCHOBE 3HAaHUS XMMHUYECKHX 3aKOHOMEPHOCTE;

8. onpedenamv WCTOUHUKUA XMMHUYECKOM HH(pOpMaLuu, Moiydarb €€, NPOBOAMTH AHAIN3,
M3rOTaBIMBATh HHPOPMAITMOHHBIN MPOAYKT U MPECTABISATH €T0;

9. ymemv nonvzosamvcs 00s43aTENBHBIMU CHPAaBOYHBIMM Marepuanamu: Ilepuoguueckoit
cucreMoil  xumuueckux  snemeHtoB  JI. 1I. MenneneeBa, Tabnuueld — pacTBOPUMOCTH,
AIEKTPOXUMUYECKUM PSIOM HANpsHKCHUM METAJUIOB, PSAAOM JJIEKTPOOTPULATEIBHOCTH — AJIA
XapaKTEPUCTUKU CTPOCHMS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX 311eMeHTOB [—IV nepuonos
1 00pa30BaHHbBIX UMM IIPOCTHIX U CIIOKHBIX BEIIECTB;

10. ycmanosnenue 3aBUCUMOCTH CBOMCTB M TNPHUMEHEHHUS BAXKHEHIIMX OPraHUYECKHUX
COEMHEHUHN OT UX XUMHUYECKOIO CTPOEHHs, B TOM YHUCJIE U O0YCJIOBJIEHHBIX XapaKTEPOM 3TOrO
CTpoeHHs (TIpeiebHBIM WM HETIPEICTbHBIM) U HaJTHIueM (PyHKIMOHAIBHBIX TPYTIIL.

11. mooenuposanue MoneKyll HEOPraHUUECKUX U OPraHNYECKHUX BEILECTB;

12. nonumanue XUMHYECKOW KapTUHBI MHpa KaK HEOTHEMJIEMOH YacTH ILEJIOCTHOH HAy4YHOM
KapTHHbBI MUPA.



. B neHHOCTHO-OpHEeHTAIMOHHOI cepe — GopMUpOBaHHE COOCTBEHHOUW MO3WIIUU TIPHU
OLICHKE TMOCIEACTBUM I OKPYKAOWIEH Cpeabl AEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
MIPOU3BOACTBOM U MEepepadOTKOIl XUMUUECKUX MTPOAYKTOB;

[1l. B TpynoBoii cepe — npogedenue XUMHUYECKOTO SKCIIEPUMEHTA; pa3sumiue HaBBHIKOB
y4eOHOM, MPOEKTHO-UCCIEOBATEIBCKOH W TBOPUECKOM JESTENIbHOCTH MPHU BBINOJIHEHUU
WHIUBUIYATBHOTO MPOEKTA TI0 XHMHH;

IV. B cdepe 310poBOro odpaza Ku3sHu — cobar00eHue paBui 0€301MacHOro 00paIeHus ¢
BEI[ECTBAMH, MaTepHallaMy; OKa3aHWE MEPBOW MOMOIIM MPU OTPABICHUSIX, OKOTaX M TpaBMax,
MOJTyYEHHBIX B pe3yJbTaTe HapyUICHHsI TPABIII TEXHUKH O€30MaCHOCTH MPHU paboTe C BEIIECTBAMU
1 1a00paTOpPHBIM 000PYAOBAHUEM.

[Inanupyemble pe3yibTaThl H3y4eHHs YU4eOHOro npeamMera «XuMHsS» HA YPOBHE CPeIHEro
001ero oopazoBanmsi

Buinycknuk na 6a3zoeom yposene nayuumcs:
— NOHUMAamMb XUMHYECKYI0 KapTUHY MUpPA KaK COCTaBHYIO YacCTh LIETIOCTHON HAyYHOW KapTHHBI
MUpa;
— packpuvleams poilb XUMUU U XUMHUYECKOTO IPOMU3BOACTBA KaK IPOU3BOAMUTEIBHON CHIIBI
COBPEMEHHOT0 00111eCTBA;
— hopmynupoeams 3HaUEHUE XUMHUHU U €€ JOCTHKEHHUH B TOBCEAHEBHOM KU3HH YEJIOBEKa,
— YCMaHasnu8ams B3aUMOCBSI3U MEX/y XUMHUEH U IPyTUMH €CTECTBEHHBIMH HayKaMH;
— @opmynupoéams OCHOBHBIE TOJOKEHUS TEOPUH XUMHUYECKOIO CTPOEHHUS OpraHMYeCKuX
coenuHeHuit A. M. BymiepoBa W WUIIOCTpUpPOBAaTh MX MpUMEpPaMU M3 OPraHUYECKOH U
HEOpraHUYEeCKON XUMUM;
— apeymeHmuposams YHUBEPCAJIbHBIA XapakTep XUMUYECKUX MOHATHM, 3aKOHOB U TEOPHUM 1Jis
OpPraHMYECKON U HEOPraHUUYECKOU XUMUH;
— ¢ghopmynuposams Ilepuonnueckuii 3axon J[. V1. MenaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOCHMH M CBOMCTBAaX XMMHUYECKHX 3JIEMEHTOB M OOPa30BaHHBIX MMM BEIIECTB Ha OCHOBE
[leproanueckoii cucteMsl Kak rpapuieckoro oroopaxenus [lepuoauueckoro 3akoHa;
— Xapaxmepuzo6ambs S- U p-3JIIEMEHTHI, a TAKXKE JKEJIE30 M0 UX NMoJIokeHuto B Ilepronnueckoit
cucreme 1. 1. Menpeneena,;
— Kaaccuguyupoeams XUMUIECKHE CBSI3U U KPUCTAJUIMYECKUE PEIIETKH, OOBSCHATh MEXaHU3MBI
ux o0pa3oBaHMs M J0Ka3bIBaTh €IUHYIO MPUPOLY XMUMHUYECKUX CBSA3€H (KOBAJIEHTHOM, MOHHOM,
METAIITUYECKOM, BOAOPOTHON);
— 00bscHAMb TPUUUHBI MHOTOOOpAa3Hs BEIECTB, MCIONb3YS SIBICHUS W30MEpPUHU, TOMOJIOTHH,
aJJIOTPOIINY;
— Knaccuguyuposams XUMHUYECKUE PEAKIMH B HEOPraHUYECKOH M OpPraHn4yecKod XHMHUHU IO
pa3IM4YHBIM OCHOBaHHMAM M YCMaHaéIuéams CUeUU(UKy TUIOB pPEaKUUH OT oOIero uepes
0COOCHHOE K €TMHUYHOMY;
— Xapakmepu306ams TUAPOIN3 KaK CIeUU(UIHBIA OOMEHHBINH MPOIIECC U PACKPbIEAMb €T0 POIb
B JKMBOM M HEKUBOU MPUPOJE;
—  Xapakxmepu3o8ambs DIEKTPOIN3 KaK CIEHUPHUHBIA OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIN
MIPOLIECC U OTNPENETATh €T0 MPAKTUYECKOE 3HAYCHUE;
— Xapakmepu3068ams KOPPO3UI0 METAIIIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIIN MpOLIECC U
npeonazams CIOCOOBI 3aITUTHI OT HEE,
— Kaaccuguyuposams HEOPraHUIECKUE U OPraHNUECKUE BEIECTRA,
— Xapaxmepuzoéams 00IINEe XMMHYECKHE CBOMCTBA BaKHEWIINX KJIACCOB HEOPraHMYECKUX U
OpPTaHWYECKHUX COEIMHEHHH B TUIaHE OT OOIIETO Yepe3 0COOEHHOCTh K EMHUYHOMY;
—  UCnonb308amb 3HAKOBYI0 CHCTEMY XHUMHYECKOTO s3bIKa [JIi OTOOpa)KeHHs COCTaBa
(xumnyeckue GopMyibl) U CBOMCTB (XUMUYECKUE YPABHEHUS ) BEILIECTB;
— UCNONb306amMb TIPABUJIA U HOPMBI MEKTyHAPOJHOM HOMEHKIIATYPBI AJI Ha3BaHHI BEUIECTB MO
¢dbopmynam 1, HA0OOPOT, ST COCTABIICHUSI MOJICKYISIPHBIX M CTPYKTYPHBIX (POPMYJ COSTMHEHUN
M0 UX Ha3BaHUSM;



— 3Hamb TPUBHAIBHBIE Ha3BaHUS BaXKHEUIIMX B OBITOBOM OTHOIICHHHM HEOPTaHUYECKUX U
OpPTaHUYECKHX BEILECTB;
— Xapaxkmepu3o6amb CBOICTBa, MOJIY4YEHHE W TMPUMEHEHHE Ba)XXHEHIIMX Mpe/CTaBUTENeH
KJIACCOB OPTaHUYECKUX COCTUHECHUH (aJIKaHOB, AJIKCHOB, AIKUHOB, aJIKaJMEHOB, aPOMATUYECKHIX
YIJIEBOAOPOAOB, CHHUPTOB, (EHOJOB, ANBAETUAOB, NPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3()UPOB U KUPOB, YIIIEBOJOB, aMHHOB, aMUHOKHCIIOT);
—-  yCmaHaenueéams 3aBUCUMOCTh JKOHOMHUKH CTpPaHbl OT JOOBIYM, TPAHCIOPTHPOBKU U
nepepadOoTKH yIIIEBOIOPOIHOTO CHIPhs (HEPTH U MIPUPOTHOTO Ta3a);
— DKCHEPUMEHTAIBHO no0meepicoams COCTaB M CBOMCTBA Ba)KHEHIIMX MpeAcTaBUTENEH
M3yYEHHBIX KJIACCOB HEOPTAaHNYECKHUX U OPraHUIECKHX BEHIECTB C COOIMIOICHNEM TIPABUII TEXHUKU
0€301MacHOCTH ISl pabOThl ¢ XMMHUYECKHMHU BELIECTBAMU U TaOOPaTOPHBIM 000PYI0BAHHEM;
— Xapakmepu3o6amb CKOPOCTb XUMHUYECKOM peakuuu U €€ 3aBUCUMOCTb OT pa3IU4HbIX
(hakTopoB;
— Xapaxmepu3o6ams XUMUYECKOE PABHOBECHE U €T0 CMEILEHUE B 3aBUCUMOCTH OT pa3jIU4HbIX
(hakTopoB;
— Npou3600UMs Pacy€Thl O XUMHUYECKUM (HOpMYIIaM U ypaBHEHHSIM Ha OCHOBE KOJIMYE€CTBEHHBIX
OTHOIIIEHUH MEXy YIaCTHUKAMU XUMHUECKUX PEaKIuii;
— cobnodamyb TIpaBUIIA SKOJOTUYECKON 0€30IaCHOCTH BO B3aMMOOTHOILIEHUSAX C OKpY)Karolen
Cpeoii mpu 0OpalleHNH ¢ XMMHUYECKHUMHU BEIIECTBAMU, MaTepHalaMu U MPOIIECCAMH.
Buinycknuk na 6a3060m yposne noayuum 603MOHCHOCHb HAYUUMBCA:
— UCnoivb306amsv METOAbl HAyYHOTO TO3HAHHS TPH BBIMOJIHEHWH IPOEKTOB M Y4eOHO-
WCCIIEIOBATEIbCKHX 3a/1a9 XUMUYECKOH TEMAaTHKH;
— NPOcHO3UpO8amsb CTPOCHUE W CBOWCTBA HE3HAKOMBIX HEOPTraHMYECKHMX M OpPraHUYeCKHX
BEIIECTB HAa OCHOBE aHAJIOTUU;
— NPOCHO3UPOBAMb TEUCHNE XMMUYECKUX MPOLIECCOB B 3aBUCUMOCTH OT YCJIOBUH UX MPOTEKAHUS
W TIpe/yiaraTh CrocoOb! YIPaBICHUS TUMH MPOIECCaAMH;
— ycmamaénueams B3aUMOCBA3M XUMHM C TpeJAMETaMH T'yMaHUTApHOTO IUKJIA (S3BIKOM,
JUTEpaTypoi, MUPOBON Xy 0XKECTBEHHOU KYIbTYpOii);
— packpuvléams poib XUMUUYECKUX 3HaHUH B OyayIiel NpakTH4YeCKON AesTeIbHOCTH;
— pPAcKpbléampb POITb XUMUIESCKUX 3HAHUN B ()OPMHUPOBAHUHU WHAWBUIYAITBHOM 00pa30BaTeIbHOM
TPaCKTOPHH;
— NpO2HO3UpOo8ams CHOCOOHOCTh HEOPTaHWYECKUX M OPraHMYECKHUX BEIECTB MPOSBIISTH
OKHCIIUTEIIbHBIE /WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCICHHS 2JIEMEHTOB,
00pa3yromux ux;
— apeymenmupoeams €AUHCTBO MHUpPA BEIIECTB YCTAHOBJIEHHEM TI'€HETUYECKOW CBSA3M MEXITY
HEOpraHMYEeCKUMH U OpraHUYEeCKUMU BEIlIeCTBAMU;
— 61ademb XUMUYECKHUM SI3BIKOM IS 000TAIIeHUs CIOBAPHOTO 3araca v pa3BUTHS PEUH;
— Xapaxmepu3oéams CTAHOBIIEHHWE HAyYHOW Teopuu Ha mpumepe oTKpbiTHs [leproanueckoro
3aKOHA U TEOPUU XUMHUYECKOTO CTPOCHUS OPraHUYECKUX BEIIECTB;
— KPUTHYECKH OMHOCUMbCSA K TICEBIOHAYYHOW XMMHMYECKOW WH(OpMaluu, ModydaeMou u3
Pa3HBIX HCTOYHUKOB;
— NOHUMamuv TIO00ANbHbIE MPOONEMBI, CTOSILKE TIEpel YeIOBEYECTBOM (PKOJIOTHYECKHE,
SHEPreTUIECKHE, CHIPHEBEIC), U npediacams My TH UX PEIICHHS, B TOM YHCIIE U C TIOMOIIIBIO XUMHH.
Conepxanue kypca 10—11 kiaaccoB. ba3oBbiii ypoBeHb

ConepxaHue Kypca XapaKTepu3yeTcs LEJIOCTHOCTBIO M CHCTEMHOCTBIO Y4eOHOTO
mpenMeTa, Ha OCBOCHUE KOTOPOTO OTBEACHO JKECTKO JTMMUTUPOBAHHOE yueOHOE BpEMSI.

[TepBast yacts kypca (10 kiacc) mocesiieHa OpraHuueCKuM COeIMHEHHsIM, a Bropast (11
KJIacc) — oOIel XuMUH.

BHauane paccMaTpuBarOTCS ~KpaTKHe€ TEOPETHYECKHE CBEIOCHHS O CTPOCHUH,
kinaccupukaud W crnoco0ax (GOopMHUPOBaHUS HA3BaHUKW OpPraHUYECKUX COEAUHEHUH, 00
0COOCHHOCTSIX MPOTEKAHUSI OPraHMYECKUX PEAKIHUH B CPAaBHEHHWU C M3YYCHHBIMH B OCHOBHOM



HIKOJIE THNaMU XMMHYECKHUX PEaklMil C ydyacTHeM HeopraHMdeckux BemecTtB. Ha HavaibHOM
JTare pacKpbIBalOTCS MPUUYMHBI MHOTOOOPA3usl OPraHNYeCKUX COSANHEHNH.

[anee paccMmarpuBarOTCSi OCHOBHBIE  KJIACCHI  OPraHMYECKUX  COCIUHEHUH —
YIJIEBOOPOOB (AJIKAHOB, aJKEHOB, JUEHOB, AJIKMHOB, apPEHOB) U UX NPHUPOIHBIX UCTOUYHUKOB
(mpupoaHoro rasza, He()TH U KAMEHHOT'O yIJisi). DTO MO3BOJSET 3aKPEMUTh OCHOBHBIE MOJIOKEHUS
TEOPUU XUMUYECKOTO CTPOEHUSI OpraHnYecKux coequHeHuii A. M. bytneposa.

3areM CBEIEHMSI O 3aBUCUMOCTH CBOMCTB OPraHMYECKHUX COEIMHEHHMH OT MX CTPOECHUS
pa3BUBAIOTCSl IIPU PACcCCMOTPEHMM KJIACCOB KHUCJIOPOACOAEpkAIIUX COEIAUHEHUN (CHUPTOB,
(deHona, anmpAeruyoB, KapOOHOBBIX KHCIOT, CJIOXKHBIX J(QHUPOB, >XUPOB U YIIEBOAOB) U
a30Tco/IepKAIUX OPTaHUYECKUX COECJUHEHHMH (aMUHOB, aMHUHOKHCIIOT, OEJIKOB U HYKJIEHHOBBIX
KHCJIOT).

Wnero nenenonaranus, T. €. OTBETa Ha BOIPOC O POJIU OPraHUYECKONM XUMHUH B KU3HU
COBPEMEHHOT0 00IlecTBa, peann3yeT 3aKIiouuTeNbHas miaBa Kypca «OpraHuueckas XuMUsi U
oOuiectBo». B Hell oOyuaromiuecs 3HAKOMATCS C TaKUMU BaXHBIMH B IPAKTUYECKOM H
OMOJIOTMYECKOM OTHOUICHHM BEIIECTBAMU W MarepuajliaMy, Kak IUIacTMAcChl U BOJIOKHA,
(hepMeHTBI, BUTAMUHBI, TOPMOHEBI U JICKAPCTBA, & TAKXKE C JOCTHKEHUSIMA OMOTEXHOJIOTHH.

Wneu teopun pa3BuBaroiiero oO0y4eHus MojokKeHbl 1 B OCHOBY Kypca oOuieit xumun. Y
CTapILIEKJIACCHUKOB (QOpMHUpYeTCs IeJIOCTHOE TMpEACTaBICHUE O XUMHUYECKOW Hayke U
XMMHUYECKOM MPOU3BOJICTBE, @ TAKKE O €JMHON €CTECTBEHHO-HAYYHON KapTUHE MUPA, B KOTOPOU
XMMHUECKasi KapTUHA MUpA SIBJSIETCS €€ HEOThEMIIEMO YacThIO.

B kypce oOuieil XxumMuM BHauaje ydaliuecsl 3HaKOMSTCS MOCIEAHUMHU JAOCTH)KEHUSMU B
oOmacTh M3y4eHMs] aToma, Yy3HAlOT O COBPEMEHHBIX METO/aXx II03HAHUS CTPOEHHUS aroma,
yIIIyOIISIOT ¥ PAaCIIMPSIOT 3HAHUSA, IOJTYUYEHHbIE B Kypce OCHOBHOM IIIKOJIBI, O CTPOGHUH aroMa U
BelecTBa Ha ocHoBe [lepuoauueckoro 3axoHa u [lepuoguueckoii cuctemsl J{. . Menneneesa, 06
O0IIMX CBOMCTBAX KJIACCOB OPTaHMUYECKUX M HEOPraHMYECKUX COEIMHEHUHN (KUCIIOT, OCHOBaHHIA,
aM(OTEepHBIX COEIMHEHUN) B CBETE TEOPHM HJIEKTPOIUTHUYECKOW JMCCOLUAIMM U MPOTOHHOM
teopun. Jlamee paccMmarpuBaeTcs KiacCU(UKAIMs XUMHUYECKUX PEAKIMA B OPraHUYEeCcKOd u
HEOpraHMYecKol XMMMH. 3aBepllaeT Kypc 3HAKOMCTBO CTapIIEKJIACCHUKOB C MNEPCIEKTHBAMU
pa3BUTHS XMMHUYECKOM HAyKd W XUMHUYECKOrO IPOM3BOJCTBA, C MpoOJIeMaMH OXpPaHBI
OKpY’Karollel cpeibl 0T XMMUYECKOTO 3arpsiI3HEHUS U MMy TSIMU UX PELICHHUS.

Copep:kanue kypca. 10 kiaacc. ba3oBblii ypoBeHb
IIpeamer opranuyeckoit xumMuu. Teopusi CTPOCHHUSI OPraHUYECKUX COCAUHEHU I
A.M.ByTtiepoBa (2 yaca)

Opeanuueckue 6ewjecmsa: Npupoomvie, UCKYcCmeeHHvle U cunmemuyeckue. Ocobennocmu
cocmaea U cmpoenus opeaHudeckux eewjecms. Bumanusm u ezco «kpax. Ilonamue o006
yeneeooopooax. BanentHocTb. CTpyKTypHBbIE (OPMYIIBI — MOJHBIE U cOKpaméHHble. [IpocThie
(omuHapHbIe) W KpaTHbIE (IBOMHBIE U TpoOitHBIE) cBsi3u. M3oMepbl u u3zomepus. Bzaumuoe
BIIMSIHHE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. Hexotopble 00IIME XMMHUYECKHE CBOWCTBA OPraHUYECKHUX BEIIECTB: HX
ropeHue, IUTaBJIeHHEe W oOyrmuBaHue. Mojenu (IapoCTep)KHEBbIE U OOBEMHBIE) MOJIEKYI
OpraHMYECKMX COEIMHEHUM pa3HbIX KiaccoB. OrmpenenceHUe 3JIEMEHTHOIO  COCTaBa
OpraHUYEeCKUX COCIUHEHUN.

Jlabopamopnuie onvtmul. VI3roTOBICHNE MOJIENIEH OPraHUYECKUX COCTUHEHUI.

YrieBonopoabl M MX NPUPOAHbIE HCTOYHUKHU (12 yacoB)

IIpeneabHbie yriesogoponbl. Ankanbl. Onpenenenue. [omonornyeckuil psj ajJkaHOB M €ro
obmras popmyna. CTpykTrypHas uzoMmepus yriepoaHoii nenu. Paaukansl. HoMmeHknaTypa ankaHos.
XUMUYECKUE CBOMCTBA aJKaHOB: FOPEHHUE, PEAKLUU 3aMEUICHMs (IFaJIOTEHUPOBAHUE), PEAKIUSA
Pa3JIOKEHHs METaHa, peaKUus JEerUIPUPOBAHUS TaHa.

HenpenenbHble yrieBoaopoabl. AJIKeHbI. OTWIEH. [OMONOrMYECKHl psAa  aJIKeHOB.
Homenknarypa. CrpykrypHas uzomepus. [IpomblllIeHHOE MONY4YEHHUE AJKEHOB: KPEKUHI U
JeTUAPUPOBAHNE aJKaHOB. Peaknus Aeruaparanuyl 3TaHONA, KaK JIabOpaTOpHBIA CIOCOO
NOJIy4eHHUsS] 3TUJICHA. Peakuun mnpucoenvHeHus: ruaparauus, THAPOTATIOI€HUPOBAHUE,



rajoreHupoBanue, noauMmepuszanuu. IlpaBuno MapkoBHUKOBa. OKHUCJIEHHE  AJIKEHOB.
KauecTBeHHbIE peakliMy Ha HENPEAEIIbHbIE YITIEBOLOPO/bI.

Ankanuenbl. Kayuykm. Homenknarypa. Conpsok€Hnble aueHbl. byrtaguen-1,3, wuzomnpeH.
Peaxums JleGeneBa. Peakumm mnpucoeauHeHWs —ankaaueHoB. Kaydyku: HaTypasbHBIMH,
cuHTeTHYecKkue (OyTaaIreHOBBIN, H30TPEeHOBHIN). Bynkanuzarus kayuyka. PesuHa. DO0HHUT.
AaxuHbl. O0Imas XapakTEpPUCTHKA TOMOIOTHYECKOro psaa. CrocoObl 00pa3oBaHMs Ha3BaHHUMA
AJKWHOB. XUMHUYECKHE CBOWCTBA alIETUIEHA: TOPEHUE, PEaKUUH PUCOECAUHEHUS:
TUIpOrajoreHMpoBaHue, rajJoreHupoBanue, ruaparanus (peakuus Kydueposa), — ero nomyueHue
Y IpUMEeHEeHUe. BUHUIXIIOpUA U €ro MoJIMMepU3alus B MOJIUXJIOPBUHMIL.

Apenbl. beH3011, Kak MpecTaBUTE b apOMaTHYECKUX YII1eBoA0poa0B. CTpOeHUE ero MOJIEKYIbI U
CBOMCTBa (U3MYECKME M XUMHUYECKHE CBOICTBAa: TOpEHHE, pEaKUUd 3aMelIeHUS —
raJloreHMpoBaHue, HuUTpoBaHue. [lomyuenue u npumeHeHre 6eH307a.

Ipupoanbiii u momyTtHbId ra3pl. CoctaB npuponHoro rasza. Ero HaxoxaeHue B IpPHUPOJE.
[IpenmymiecTBa MPUPOIHOTO ra3za Kak TOIUIMBA. XHWMHYECKas NepepadoTka MPUPOTHOTO Tasa:
KOHBepcHs, nuponu3. CUHTE3-Ta3 U ero NpUMEHEHHE.

[lonmyTHele ra3el, ux cocras. [lepepaboTka momyTHOro rasa Ha ¢pakUuu: CyXOM ras, nmpomnas-
OyTaHOBas CMeCh, Ta30BbIil OEH3UH.

He¢1b 1 cnocodb1 eé mepepadorku. CoctaB HepTH U €€ nepepaboTKa: MeperoHKa, KPEeKUHT,
pudopmunr. Hedprenponykrel u ux nosnydenue. [lonarue o6 oxkTaHOBOM uucie. XUMHUYECKHUE
CrocoObI TOBBIIIIEHUS Ka4eCcTBa OEH3MHA.

Kamennblii yroJys n ero nepepadorka. KoxkcoBaHnne kaMEHHOIO YIVIS U €70 IPOLYKThI: KOKCOBBIN
ra3, aMMuayHas Bojia, KAMEHHOYTOJIbHAsl cMoJIa, KOKC. ['a3u¢ukanns kKaMeHHOTO yIJis.
Jemoncmpayuu. TopeHue NIpenelbHBIX W HENPENEIbHBIX YIIIEBOJOPOIOB: METaHa, JTaHa,
aneTtwieHa. KadecTBeHHble peakUUU Ha HENpPEJesIbHbIE YIIEBOJOPOIbl: 00ECIBEUNBaHUE
STUJICHOM U alleTHJICHOM PacTBOPOB NEpMaHraHara Kajus 1 6poMHOi Bo/ibl. OTHOIIEHHE GeH30I1a
K 3TUM okuciureism. Jlerunparauus stanona. ['maponus kapouaa kaneuus. Komnekuun «HedpThb
u He(TenpoayKTel», «KaMeHHBI yroab M MpPOAYKTHI ero mepepaboTkm», «Kayuykwm». Kapra
MOJIE3HBIX UCKOMaeMbix PD.

Jlabopamopnovie onvimer. OOHapyxeHUE NPOAYKTOB TOpeHHs cBeuH. VccienoBaHue CBOWCTB
Kay4JyKOB.

Kucnopon- n azorcoaep:xkamue oprannyeckue coennnenus (14 yacon)
Oanoaromuble cnuptbl. Omnpenenenue. @OyHKIMOHANBHAS  TUAPOKCWIbHAS — TpyMIA.
lTomonornueckuii  psia  HPEAEHbHBIX  OJHOATOMHBIX  CHHUPTOB. M30MepUsS  MONOKECHUS
(dbyHKIIMOHATKHOUM Tpynmbel. BomopoaHas cBsi3zb. XMMHUYECKHE CBOMCTBA CIIUPTOB. AJIbJIETHIHAS
rpynmna. Peakuus osTtepudukanmu, crnoxsele ¢upsl. Ilpumenenue cnuptoB. [leiicTBue
METHUJIOBOTO M 3TUJIOBOIO CIIMPTOB HA OPTAHU3M YEJIOBEKa.

MHoroaroMHble CHUPTHI. DTHICHIVIMKOJb, KaK IPEJCTAaBUTENDb JIByXaTOMHBIX M INIMLEPUH, KaK
MPEACTAaBUTENh TPEXATOMHBIX CIUPTOB. KauecTBeHHasi peakuys Ha MHOTOATOMHBIE CIMPTHI, MX
CBOWCTBa, Moiy4yeHue u npuMmeneHue. [lonstre 06 antudpusax.

®enos. CtpoeHue, OTyYeHHE, CBOMCTBA M NIpuUMeHeHne ¢eHona. KauecTBeHHBIC peaknuu Ha
¢denon. BzanMHoe BAMsIHUE aTOMOB B MOJIEKYIe (peHOIa.

Aabaernabl U KeTOHbI. Dopmanbaeru M aneTalblIeruj,, Kak NpeICTaBUTENIN albJerU0B,
coctaB HUX Mouiekya. DyHKIMOHaiIbHas KapOOHMIbHas rpynna. KauecTBeHHblE pEakIUM Ha
anbaeruabl. CBOMCTBa, MONy4YeHHE U MPUMEHEHHE (Qopmalibleruaa U aneranpiaeruaa. Peakuuu
NOJMKOHJeHCcAanuu s popmanbaerua. [lonsTie o keToHaxX Ha MPUMEPE aleToHA.
KapGoHoBbIe KHCI0ThI. [OMOTOrHYECKHIA PSIT IPEACTbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
XKupHeie kapOOHOBBIE KHCIOTHL. XHMHUYECKHE CBOWCTBA KapOOHOBBIX KHUCIHOT. [lomyueHue u
IPUMEHEHNE MYPABBUHON U YKCYCHOM KUCJIOT.

Caoxnbie 3¢pupbl. XKupbl. Peakius stepudukanmm. Crnoxasie 3gupsl. JKHUpBI, UX COCTaB U
rUAponu3 (KUCIOTHBIN U 1IeI0uHOM ). MbLta. ['uapupoBaHue sXKHPOB.



YraeBonwbl. YriieBoasl. MoHocaxapubl. [roko3a kak anpaeruaocnupt. Copout. MoIoYHOKHCIIOE
u cruproBoe Opokenue. dDortocunre3. [Qucaxapunpl. Caxaposa. [lommcaxapuubl: Kpaxmad,
LEJUIION03a.
AMuHBI. AMUHOTpynna. AMUHBI IPeJebHbIE U apoMaTuueckue. AHwinH. [lonyyeHne aMHHOB.
Peakuus 3uHnHa. XuMu4yeckue CBOMCTBA U NPUMEHEHUE AMUHOB.
AMHMHOKHCJIOTBI. AMHHOKHCIIOTBI, COCTAaB WX MOJEKYI H CBOWCTBA, Kak aM(OTEpHBIX
OpPraHWYEeCKUX COEIMHEHMM. [TMIMH, Kak MpeAcTaBUTENb aMHUHOKUCIOT. [lomyueHue
MOJUIIETUJIOB PEAKUUEN NOJMKOHAeHCauuu. [IoHATHE O MENTUAHOM CBSI3H.
Beaku. Ctpoenue Momnekya O€NKOB: NEpBUYHAs, BTOPUYHAS M TpPETUYHAS CTPYKTYPHL
KauecTBennbie peakuuu Ha OCJIKH, UX TUAPOIH3, ACHATYpalis 1 OUOJIOTHYeCKUE (PyHKIIUU.
Jlemoncmpayuu. IlonyyeHue anpIAeruoB OKHUCIEHHEM cnupToB. KauecTBeHHash peakuusl Ha
MHOTOATOMHBIC CIUPTHL. 3aBUCHUMOCTH PAcTBOPUMOCTH (HEHOJIAa B BOAC OT TEMIIEPATYPHI
B3aumopneiictBue ¢ OpomHoii Bomor u xiopuaom kenesa(lll), kak kauecTBEHHbIC pPeaKIMKM Ha
¢denon. Peakumu cepeOpsHOTO 3epKaja M CO CBEXKENomydeHHbIM TuapokcuaoM menu(ll) mpu
HarpeBaHUM, KaK KayeCTBEHHBbIC PeakIMu Ha anpaeruabl. OOpaslbl MypaBbHHOH, YKCYCHOM,
NaJIbMUTUHOBOM M CTEAPUHOBOM KHUCIIOT U UX PACTBOPUMOCTH B BOJE. AJIbIETUIHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CHHPTOB TJIIOKO3BI B peakmuu ¢ rugpokcuaoM  menu(ID).
WNnentudukanus kpaxmana. KauecTBeHHBIC peakiy Ha OCTTKH.
Jlabopamopnuie onvimoui. CpaBHEHHE CKOPOCTU MCIApPEHUs BOABI W 3TaHoNa. PacTBOpUMOCTH
TJUIEpUHA B BOojie. XUMHUYECKHE CBOMCTBA YKCYCHOUM KUCIOTHI. OmnpeneneHrne HenpeneIbHOCTH
pacTuTenbHOro Macia. WaeHTudukamus Kpaxmajga B HEKOTOPBIX MPOAYKTaxX MUTAHUS.
H3roroBneHrne KpaxmaiabHOTO KieWctepa. WM3roroBiaeHue MoAenel MOJEKYyl aMHHOB.
N3roroBneHnne Mozieny MOJIEKYIbl TIHIMHA.
Ilpakmuueckan paboma. nentudukamnuss OpraHuIeCKUX COSTUHEHHI.
Oprannyeckas xumus u ooumectso (1 yac)
buorexnonorusi. [lepuonbr e€ pasButus. Tpu HampaBieHUs OWMOTEXHOJOTHM: TeHHas (WM
TeHeTUYECKasl) MHKEHepUs; KIeTOUHasi MH)KEHEpHs, OMonoruueckas WHXeHepus. [ eHeTndecku
MonudpuuupoBanuple opranusmbl  (IMO) u Tpancrennas mnponaykuus. KionupoBanue.
NmMmobunuzoBaHHbIe (DEPMEHTHI U UX IPUMEHEHHE.
Monumepsl. Kiaccudukanus nmomumepos. VickyccTBEeHHBIE TTOIMMEPHI: TEJUTYION I, alleTaTHBIA
mENK, BUCKO3a, euiodaH.
CunteTnyeckue noaumepsl. [lomnMepusarus U TOTUKOHACHCAIMS, KaK CIIOCOOBI MONTYYEHUS
nonuMepoB. CHHTeTHYEeCKHE Kaydykd. l[lommcTtupon, TepmoH H TMONUBHHUIXIIOPUI, Kak
npeAcTaBUTeNy macTMacc. CHUHTETUYECKHUE BOJIOKHA: KAalPOH, HAMIIOH, KEBJap, JaBCaH.
Jlemoncmpayuu. Konnekuu KayqyKoB, IJIaCTMACC, CHHTETUYECKUX BOJIOKOH M U3JEIHUI U3 HUX.
depMEHTaTUBHOE PA3JI0KEHUE IEPOKCHAA BOAOPOJAA C MOMOIIBIO KaTajla3bl CBEKEHATEPTHIX
MOPKOBH HJTH KapTOodels.
Jlabopamopnwie onvimsi. O3HaAKOMIICHHE C KOJUIEKIUSAMH Kay4dyKOB, IIIACTMACC U BOJIOKOH.
Ilpakmuueckan padoma. PacriozHaBaHME IJIACTMACC U BOJIOKOH.
Conepxanue kypca. 11 kiacc. ba3oBblii ypoBeHb

Crtpoenue Bemrectn (10 yacos)
OcHoBHbIE cBeleHUs] O cTpoeHHMH aroma. CTpoeHue aroma: cocTaB siApa (HYKJIOHBI) U
anekTpoHHast obonouka. [loHstne 00 wu3oromax. [loHATHE O XWMHUYECKOM D3JIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJI0M SApa.
Ilepuoguyeckasi cucreMa xumuyeckux 31eMeHToB JI. 1. MeHnaesieeBa B cBeTe CBeTe YUEHUSA
0 cTpoenun aroma. Ousnyeckuii cMbich npuHATOW B Tabmuie JI. M. MenneneeBa CUMBOJIMKHY:
MOPSIIKOBOTO HOMEpa 3JI€MEHTa, HOMepa Iepuoja U Homepa rpynmbl. [IoHsSTHE O BaJeHTHBIX
anekTpoHax. OToOpaxeHne CTPOCHUS AMEKTPOHHBIX 000JI04YEeK aTOMOB XMMHUYECKHUX AJIEMEHTOB C
TTOMOIIIBIO 3JICKTPOHHBIX M AICKTPOHHO-Tpaduueckux hopMy.
OObsicHeHHE 3aKOHOMEPHOCTEW W3MEHEHHsSI CBOMCTB JJIEMEHTOB B IMEPHOAAX M TpyIIax
NEePUOJUICCKON CUCTEMBI, KaK CJICACTBUE UX AIIEKTPOHHOTO CTPOCHHS. DJICKTPOHHBIE CEMEICTRA
XUMUYECKHUX AIIEMEHTOB.



CpaBHenue Ileproanyeckoro 3aKoHa M TEOPUHM XHMHYECKOr0 CTpPoeHUus Ha Gpuiaocodckoi
OCHOBE: TIPENOCHUIKK OTKpbITUs [lepnonnueckoro 3akoHa W TEOPUM XUMUYECKOTO CTPOCHUS
OpraHWYECKUX COEIUHEHMM; pOJb JIMYHOCTM B HUCTOPUM XHMHH; 3HAUEHHE MPAKTHUKUA B
CTAHOBJICHUU U PAa3BUTUU XUMUYECKUX TCOPUH.
HNonHasi XuMHYeCKas CBA3b M HOHHbIC KPUCTA/LUINYECKHEe pelléTKH. KaTHOHBI M aHUOHBI: UX
3apsabpl U KIIacCU(UKAIKS 10 COCTaBy Ha MPOCThIE W cioxkHble. [IpeacraBurenu. I[lonstue o0
MOHHON XMMHUYeCKOoW cBsi3u. MoHHasg kpucrtamindeckas pemérka U (usnueckue cBOHCTBa
BEIIECTB, O0YCIIOBICHHBIC ITHM CTPOCHUEM.
KoBajieHTHasi XUuMHYeCKasi CBSI3b. ATOMHBIE H MOJIEKYJISPHbIE KPUCTAJJIMYECKHE PeIIETKH.
[lTonsiThe O KOBaJIGHTHOM CBSI3M. OJIEKTPOOTPUIIATEILHOCTh, HEMOJSpHAs U TMOJsSpHas
KOBaJIeHTHBIE CBSI3U. KpaTHOCTh KOBaJeHTHOH cBs3U. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHBIX
CBsi3ei: OOMEHHBIH W JIOHOPHO- akKuenTopHbIH. [lodspHOCTH MONEKyNbl, KaK CJEICTBHE
HOJIIPHOCTHU CBSI3U U T€OMETPUM MOJeKyabl. KpucTaminueckue pemeéTku ¢ 3TUM TUIIOM CBS3U:
MOJIEKYJISIpHBIE W aTomMHble. Du3nUeckue CBOMCTBA BEHICCTB, OOYCIIOBICHHBIC THUIIOM
KPUCTAJUIMYECKUX PEIIETOK.
MeTtaj/uinyeckas cBsi3b. [loHATHE 0 METAIUNITMUECKON CBA3U U METAJUIMYECKUX KPUCTATUTMYECKUX
pem€Tkax. PuU3MUECKUE CBOMCTBA METAIJIOB HA OCHOBE HX KPHUCTAJUIMUECKOTO CTPOEHUS.
[IpuMmeHeHne MeTalJIOB Ha OCHOBE UX CBOMCTB. UEPHBIE U IIBETHBIC CILIABHI.
Bonoponnas xumuyeckasi cBsi3b. MeXMOJNEKYJsIpHAasE U BHYTPUMOJEKYJSpHAs BOIOPOIHBIE
CBSI3U. 3HAYCHHE MEXMOJIEKYISIPHBIX BOIOPOIHBIX CBA3EH B IPUPOJIEC U KUZHH YETIOBEKA.
Honumepspl. [lonydyeHne MNONMMEPOB pPEAKUUAMH TOJIMMEPHU3ALMA U MOJIUKOHJICHCALIMH.
Baxueiime npencTaBUTeNd IUIACTMACC M BOJIOKOH, UX MOJYyYEHUE, CBOWCTBA U MPUMEHEHHUE.
[lonsiTHe 0 HEOPraHMYECKUX MOJUMEPAX U UX MPEICTABUTEIH.
JAucnepcubie cucrembl. [lonarue o nucrnepcHol ¢asze u TUCIIEPCUOHHON cpeje. ArperatHoe
COCTOSTHME pa3Mep dvacTuil ¢a3bl, KaKk OCHOBa sl KJIacCU(UKAIUKA TUCTEPCHBIX CHUCTEM.
DOMYIbCHUH, CyCTIEH3HH, adPO30JIH — TPYIIIHI TPYOOIUCTIEPCHBIX CHCTEM, UX MPEICTABUTETH. 3071
U TeJIu — TPYIIbl TOHKOAUCIEPCHBIX CHUCTEM, MX mpeacTaButenu. [loHsTue o cuHepesuce u
KOATyJISIITHH.
Hemoncmpayuu. llepuonuyeckoil cucteMbl XuUmMuyeckux anemeHtoB [[. M. MenneneeBa B
paznmuuHbIX Gopmax. Moienb HOHHON KPUCTAITHISCKON pemETKH Ha TIPUMEPE XJIOpUIa HATPHS.
MuHepasl ¢ 3TUM THUIIOM KPUCTAJUIMYECKON PEMIETKOM: KAJIBLUT, TaauT. Moaenn MOJIEKYISIPHOU
KPUCTAJUTMYECKON PEIIETKHA HA MPUMEPE «CYXOTO JIbJIa» WM MO/Aa U aTOMHOW KPUCTAIITNYECKOU
peméTKy Ha mpuUMepe anmasa, rpadura wim kBapia. Mojenb MoIspHOro 00béMa raza. Monenu
KPUCTAJNIMYECKUX PEMIETOK HEKOTOphbIX MeTauioB. Komnekuumun o0pasnoB — pa3inyuHbIX
nucriepcHbIX cucteM. CHHEpe3uc U Koaryssius.
Jlabopamopnusie onvimpl. KOHCTpyHPOBAHUE MONEIH METAIIMYECKOW XHMHUYECKOH CBSI3H.
[TomydeHue KOMJIOMIHOTO PacTBOpa KypPHHOTO Oelika, UCCIIEOBAHUE €Tr0 CBOWCTB C IMOMOIIBIO
JA3epHOM YKa3KM M MPOBEICHME €ro aeHaTypauuu. [lonyyenue sMynbCHH pacTUTEIBHOTO Maciia
u HaOmofeHwe 3a e€¢ paccioeHueM. [lomydeHue CyCHEH3MH «HM3BECTKOBOTO MOJIOKa» U
HaOJIIOIEHHE 3a €€ CeIUMEHTAINEN.

Xumnueckue peakuuu (12 yacon)
Kanaccudukauus xXuMuyecKuX peakuuii. AmIoTponu3anys U u3oMepu3alus, Kak peakiuu 6e3
U3MEHEHHUsI COCTaBa BemecTB. Ajutorporusi M e€ mpuyuHbl. Knaccudukanus peakuuii mo
pPa3IUYHBIM OCHOBAaHUSAM: IO YHCIy M COCTaBy pEarecHTOB U MPOAYKTOB, 1o asze, 1O
WCTIOIB30BAHMIO KaTajau3aropa win (GepMeHTa, 1Mo TerioBoMy 3ddekty. TepMoxuMudeckue
YPaBHEHUS PEaKIHil.
CkopocTh XuMHYeCKHX peakuuii. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XHUMHUYECKHX
peakuuii: MmpupoAa pearupyrouMx BEUIECTB, TEMIlepaTypa, IUIOAAb HX CONPUKOCHOBEHUS
pearupyrommnx BEIECTB, UX KOHIIEHTpaLHMs, MPUCYTCTBUE KaTanuzaropa. [loHsTue o xaranuse.
depMeHTHI, KaKk OMOIOTUYECKHEe KaTanu3aTopbl. IHTHOUTOPHI, KaK «aHTOHUMBD) KaTalu3aTopoB
U UX 3HaYCHUE.



XuMn4yeckoe paBHOBecHe U CNOCO0bI ero cMemeHus. Kinaccupukanuss XUMUYECKUX PEaKIUi
10 TIPU3HAKY WX HarpapiieHus. [loHsATHE 00 0OpAaTHMBIX PEAKIUAX U XUMUYSCKOM PAaBHOBECHHU.
[Mpunnun Jle-Illarense W CcmocoOBl CMEIICHUS XWMHUYECKOTO PaBHOBECHS. O6mas
XapaKTEepUCTUKA pEaKklMil CUHTE30B aMMuaka M okcuzaa cepbl(VI) u paccMoTpeHue ycioBuit
CMEILEHUS UX PABHOBECHUS HA ITPOU3BOJICTBE.
I'mapoaus. OOpaTtumblii 1 HEOOpaTUMBINA THAPONU3EL. [ Haponu3 coneit u ero Tumsl. [uaponms
OpPraHMYECKHX COEIMHEHUH B JKHMBBIX OPTaHM3MOB, KaK OCHOBa oOMeHa BemiecTB. [loHaTue 06
9HEPreTUYeCKOM OOMEHE B KJIETKE M POJIM THIPOSIN3a B HEM.
OxHCINTEeIbHO-BOCCTAHOBUTEIbHBIE peaknuM. CTENeHb OKUCICHUS U €€ OIpe/elIeHHEe IO
(dhopMyamM OpraHUYECKUX U HEOPTAaHUICCKUX BEIIECTB. DJIEMEHTHI U BEIIECTBA, KAK OKHCIUTEIIN
u BoccraHoButenu. lloHsTue o mporeccax OKHUCIEHMs M BoccTaHOBiIEeHMs. CocTaBieHUE
ypaBHEHHI XUMUYECKHX pPEaKlnii Ha OCHOBE 3JIEKTPOHHOTO OaaHca.
DJIEKTPOJIN3 PACIUIABOB M PACTBOPOB JJIEKTPOJIHMTOB. XapaKTEPUCTHKA 3JIEKTPOIN3a, KAK
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHOIO Ipouecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOIIET0 B
pacTBOpax 3JeKTpoiauToB. [IpakThueckoe NpPUMEHEHHUE 3JIEKTPOIM3a: IMOJyYEHHE TaJlOreHOB,
BOJIOPOJIA, KHUCIOpPOJa, IIEJOYHBIX METAJIOB W IIEJIOYEH, a TAaKKe AIOMUHUS SJIEKTPOIU30M
pacIuiaBoB M pacTBOPOB COEAMHEHUW JTUX D3JEeMEHTOB. [loHSATHE O TalbBaHOIMIACTHUKE,
rajabBaHOCTETUH, paQMHUPOBAHUN [IBETHBIX METAIIOB.
Jlemoncmpayuu. PacTBopeHne cepHOI KUCIOTH 1 aMMHUAYHOM CENUTPBI U (PUKCAIUS TETIIOBBIX
SIBICHUM JJIS1 3TUX MPOLECCOB. B3auMonecTBUs paCTBOPOB COJISTHOM, CEPHOM U YKCYCHOM KHUCIIOT
OJIMHAKOBOI KOHIIEHTPAIMH C OJWHAKOBHIMU KyCOYKaMu (TpaHylaMH) [IMHKA U B3aUMOJICHCTBHE
OJIMHAKOBBIX KYyCOYKOB pa3HBIX METAJUIOB (MarHusi, IMHKA, ejie3a) C PacTBOPOM COJISTHOM
KHUCJIOTBI, KaK MPUMEpP 3aBUCUMOCTU CKOPOCTHM XMMHUYECKUX PEAKLMl OT MPUPOAbl BEUIECTB.
B3aumopneiictBrue pacTBOopoB THOCYNIb(ara HATPUs KOHIICHTPAIIMH M TEMIIEPaTyphbl C paCTBOPOM
CEepHOM KHUCIOTHl. MoJenupoBaHue «KHUIALIETO cJios». Vcnonb30BaHHe HEOPraHUYECKHX
KaTaau3aTopoB (coJiei keye3a, HoAuaa KaJlusi) U MIPUPOIHBIX OOBEKTOB, COMEPIKAIINX KaTajazy
(ceIpoe Msico, kapTodenb) A pa3ioKeHUs MepoKcHiaa Bomopona. B3ammopeiicTBue mHMHKA C
COJITHOM KHCJIOTOM HHUTpaToM cepedpa, Kak MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBHUTEIBHON
peakuuii u peakuuu oOmeHa. KoHcTpywpoBaHue Monenu snekrponusépa. BumeodpparmeHT c
MIPOMBITIIUICHHOW YCTAHOBKH JIJIS1 TIOJTYYICHHS QJTFOMUHUS.
Jlabopamopnuie onvimer. Unntoctpanus npasuiia beproie Ha npakTUKe — IPOBEICHNUE PEAKIUN
c oOpa3oBaHMEM oOcCajKa, raza M BOJABL [E€TEepOreHHBIM KaTaau3 Ha MNpHUMEpPE Pa3lIoKEHUS
IEpOKCH I BOIOPO/IA B IPUCYTCTBUH JHOKCHIA Mapranna. CMeleHne paBHoOBecHs B cucteme Fe®'
+ 3CNS™ < Fe(CNS)s. McnpiTanne WHIUKATOPAMU CPEIbl pACTBOPOB COJICH Pa3IUYHBIX THUIIOB.
OKHCIIUTENBbHO-BOCCTAHOBUTEbHASL PEAKIIMS M peakiusi oOMeHa Ha MpPUMEpPE B3aMMOJACHCTBUS
pactBopoB cynbdara menu(Il) ¢ xene3om u pacTBOPOM IIICIOUH.
Ilpakmuueckan paboma. PenieHue SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe « XUMUYECKast peakus.
BemecTBa u ux cpoiicrea (8 yacoB)
MeTtauibl. Ousnyeckue cBOCTBa METAIUIOB, KaK (DYHKIIHS MX CTPOCHUS. J{eneHne MeTaaioB Ha
TPYIIBl B TEXHUKE U XUMHUU. XUMUYECKHE CBOMCTBA METAJUIOB U JJIEKTPOXUMHUYECKUU Psij
HanpspkeHu. [lonsaTre o MetamiorepMuu (aIIOMHUHOTEPMUHN, MAaTHUETEPMUHU U JIP. ).
Hemeramubl. buaaropoanbie ra3pl. Hemeramnsr kak oxuciautenu. Hemeramnsl  kak
BOCCTaHOBUTENU. Psii anexTpooTpuniarenbHocT. HepTHBIE Wit 01aropoiHbIe ra3bl.
Kuciorsl Heopranuveckume W opraHudeckue. Kuciorel ¢ TOYKM 3peHHS aTOMHO-
MOJIEKYJISIPHOTO y4eHHs. KHCIIOTBI ¢ TOUKU 3pEHUS] TEOPUH DJIEKTPOIUTUYECKON Y CCOLUALINH.
Kucnotrel ¢ Touku 3peHHs NpoToHHON Teopuu. OOIIME XUMHUYECKHE CBOMCTBA KHCIOT.
Knaccudukanus Kucnor.
OcHOBaHUsI HeOpraHuveckue M opraHmveckue. OCHOBaHMS C TOYKM 3PEHUS ATOMHO-
MOJICKYJISIPHOTO yueHHUsI. OCHOBaHUS C TOUKH 3PEHUST TEOPUH DIIEKTPOIUTUYECKOM JUCCOIHAIIIH.
OcHoBaHMSI C TOYKHM 3pEHUs MPOTOHHOW Teopuu. Kmaccuduxamnus ocHoBaHuil. XUMHUECKHE
CBOMCTBA OPraHUYECKUX U HEOPTaHMYECKUX OCHOBAHUM.



AM@oTepHbIe coeJUHEHUS] HeOpraHuYecKue U opranuyeckue. Heoprannueckue amporepHbie
COCIIMHEHUS: OKCUIBI ¥ TUIPOKCHIIBI, — UX CBOMCTBA U MONTy4YeHHE. AM(POTEPHBIC OPTaHUICCKUE
COCIMHEHUS Ha IpUMepe aMUHOKUCIIOT. [lenTuabl u nenTuaHas cBs3b.

Couu. Knaccudukarus coneit. JKéctkoctb BoIbI U criocoObl e€ yerpanenus. [lepexon kapOonara
B THJIpokapOoHaT u 0bparHo. OO01IIe XUMHUYECKHEe CBOMCTBA CONEH.
Hemoncmpayuu. Komnexkuuss  merawioB. Komrekuuss  HemetauioB.  B3aummoperctBue
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBI C Meapl0. Bcembimika TepMuTHOM cmecu. Bcemblmika
YéPHOTO TNOpOXa. DBhITECHEHME TAJIOr€HOB U3 HX PAacTBOPOB JPYTMMH TaJOl€HAMMU.
B3aumopeiicTBie mapoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIOTHI M aMMHaKa («IbIM
6e3 orus»). [lomyueHue aMmmuaka v U3yuyeHHe €ro CBOMCTB. Pasnuunblie ciyuan B3auMOJICUCTBUS
pacTBOPOB COJIEM aIIOMUHMS CO WENOYbt0. IlomyudeHue KECTKOW BOABI U yCTPaHEHHUE €€
JKECTKOCTH.
Jlabopamopnvie onvimoi. 1lonyueHre HEpaCTBOPUMOIO TMAPOKCHUIIA U €r0 B3aUMOJCHCTBUE C
Kuciaotrou. MccnegoBaHne KOHUEHTPHUPOBAHHBIX PACTBOPOB COJIHOM M YKCYCHOM KHCIIOT
KaleJabHBIM METOIOM MpH uX pa3damieHuu Boaou. [lomyuenue amdoTepHOro ruapoKcUia U
HU3YUYCHHE €ro CBOMCTB. [IpoBeeHNE KaueCTBEHHBIX PEAKIIUI 110 ONIPEAECIEHUIO COCTaBA COJIU.
Ilpakmuueckasa padoma. PeuieHne SKCIEPUMEHTANBHBIX 3ajad No Teme «BemectBa U ux
CBOMCTBa».

XuMHA ¥ COBpeMeHHOe 0011ecTBO (2 yaca)

IIpousBoacTBO aMMuaka ¥ MeTaHosa. [[oHATHE O XMMHUYECKOW TEXHOJIOTMUA. XHUMHYECKUE
peaxkiuu B MPOU3BOJACTBE aMMHUaka W MeTaHona. OOmas kinaccuuKalnoOHHAs XapaKTepUCTHKA
peaKuMii CHHTE3a B MPOM3BOJACTBE 3TUX MPOAYKTOB. HayuyHble NpUHIMIIBI, JIEKAIIUE B OCHOBE
MPOU3BO/ICTBA AMMUAKa U MeTaHosa. CpaBHEHUE 3TUX MTPOU3BOJICTB.

XuMnuyeckasi TPaMOTHOCTh KaK KOMIIOHEHT oOmieii KyJbTYpbl 4ejoBeka. MapKupoBka
YIaKOBOYHBIX MaTEPHAIIOB, TEKTPOHUKHU M OBITOBOM TEXHUKH, YKOJIOTUYHOTO TOBapa, MPOTYKTOB
MUTAaHUA, STUKETOK 0 YXOIy 3a OHAEHKIOM.
Jemoncmpayuu. Mozaenb NPOMBIIUIEHHON YCTAaHOBKH ITOJIYYEHHsI CEPHOW KHMCIOTHL. Moeib
KOJIOHHBI CHHTE3a aMMHuaka. BumeohparMeHThl M CIaibl O CTEMEHU IKOJIOTUYECKON UHUCTOTHI
TOBapa.

Jlabopamopusie onvimol. Vi3ydeHue MapKUPOBOK pa3IMYHBIX BHJIOB MPOMBIIUIEHHBIX |
MPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnueckoe nJIaHMpoOBaHUe, ¢ yueToM padoueii [Iporpammbl BOCIMTAHMS € YKa3aHHEM

KO0JIMYECTBA YaCOB, 0TBOAUMBIX HA 0CBOCHHE KAXK/I0# TeMbI

Ne Paznen Moay/ib BOCIHTATEILHON NMPOrpaMMbl Kosmyec | 1a | mpa | Kourpo
«IIKOJIBHBIH YPOK» TBO 6o | xru | ABHEIC
4acoB pa | 4yeck | paGoThI
TO He
pH | pado
ple | ThI
"
10 kJiacce -yCTaHaB/IMBaTh JOBEPUTEIbHBIC OTHOLIECHUNH MEXKIY
YUUTENNEM U yICHUKaMHU, CIOCOOCTBYIOMNX O3UTHBHOMY
~ | BOCIIPHATHIO yYal[MMHUCS TpeOOBaHUI U MPOCHO yuuTens
1 IIpenmer opraHudeckoin P Y TPebOR: P yq ’ 2
T aKTHBH3AIMH MX IT03HABATECIbHON JESTEIbHOCTH;
XUMHAH. 1 COpHs -11o0yX/1aTh MIKOJILHUKOB COOMIIOAATh HA YPOKE
CTPOCHHU:A OPTraHNICCKUX | oGuenpuHATEIE HOPMBI TOBEICHHUS, IIPABHJIA OOLIEHUS CO
coeqHennii A. M. CTapIIMMU (YIUTEISIMH) U CBEPCTHUKAMHU
Bytneposa (LIIKOJIBHUKAMHN);
2 YrneBogopoasl U UX -IIPUBJIEKATh BHUMAaHHUE KOJILHUKOB K IIEHHOCTHOMY 12 1
IIPUPOJAHBIE UCTOYHUKHU ACIICKTY M3Yy4YacMbIX Ha YPOKE HBHCHI/Iﬁ,
3 Kucnopos- u OpraHU30BBIBATh PA0OTY JETEH C COIMATBLHO 3HAUUMOM 14
nHpopManueil — 00Cyk1aTh, BHICKa3bIBaTh MHEHUE;
asoTcoaepIKalue (bopwmar, YHIATD, ’
-HCIIOJIb30BAaTh BOCITUTATCIIBHBIC BO3MOKHOCTH
OpraHuyecKue
COZIepKaHus y4eOHOT0 IIpeIMeTa Yyepe3 JIEMOHCTPALNI0
COEIMHEHUS




4 Opranuueckasi XuMus U
0011IeCTBO
5 [ToBTOpEHUE 1
00001IeHne Kypca.
Ilonsenenue uToros
y4e0HOT0 Toja
HUTOT
11 kaace
1 CtpoeHue BemecTB
2 XUMHUYECKHE PeaKInun
3 BemecTta n ux
CBOMCTBa
4 XuUMHUSL U COBPEMEHHOE
00111eCTBO
5 [ToBTOpEHUE U
00001IcHIE
HUTOT

JIETSIM IPUMEPOB OTBETCTBEHHOI'0, TPAXKIAHCKOTIO
IMOBCACHU A, TPOABJICHUA ‘ICHOBCKOHIO6I/DI n
oOpoCepAeYHOCTH;

-CIIoco0CTBOBATH MPOQECCHOHATEHOMY
CaMOOIIPEICTICHHIO IIKOJTbHIKOB

-[IPUMEHSITh Ha yPOKE HHTEPAKTUBHBIC (HOPMBI pabOTHI:
HWHTCJUICKTYaJIbHBIC UT'PBI, [[I/IJIaKTI/I‘IeCKI/Iﬁ

Tearp, AUCKYCCHH, pabOTHI B Iapax u Jp.;
-OpraHU30BBIBATh 1IE(CTBO MOTHBUPOBAHHBIX U
SPYIUPOBAHHBIX YUAIIUXCS HAJ UX HEYCIEBAIOIINMHE
OJTHOKJIACCHUKAMH;

-HCIOJIb30BaHUE KPAeBEAYECKOTO MaTepraa rmnpu
HAIOJIHEHUH YPOKa M JOMAUIHUX 3a/IaHUi
-AHUIIAPOBATH U TOICPKUBATH UCCICAOBATENBCKYIO U
MIPOCKTHYIO JIESITENbHOCTD IKOJILHUKOB

-opraHu3arus OOIICHUs

-popMHpoOBaTh W pa3BHBATh HABBIKHU, 3HAHUS O 3JI0POBOM
o0pase KU3HU

-~aKTUBU3UPOBATH ITO3HABATCIIBHYIO aKTUBHOCTDH
-[IOKAa3bIBaTh OOYYAIOLIMMCS CBS3b MPEAMETA C UCTOPHEH
U MMPAKTUYCCKUM NIPUMCHCHUEM B )KU3HU

-HAY4YHTh YYAIIUXCS aHATU3UPOBATh, CPABHUBATD,
KOHKPETH3UPOBATh U TPEJCTABIATH 00Pa3HO BETUYHHBI U
(haKThI, OTHOCSIIHECS K SKOHOMHUYECKUM SIBIICHUSIM,
SIBJICHHSIM COL[MAIbHOM 1 OOLIECTBEHHOM KU3HH.

1

2 1
34 4
10 1
12 1
8 1
2

2 1
34 4




KanenpapHo-TteMaTn4eckoe JIaHNPOBaHMe YPOKoB xumun B 10 kiacce
(34 yaca B roa — 1 yac B HeJ1eJ110)

KOJIH [TnaHUpyeMBIe pe3yJIbTaThI
HanmeHnoBanue YeCTB
Ne paszienoB, TeM ) OcHOBHOE cozep)aHue yaeOHOTro
n/n 4acoB Marepuaia IIpenmerHsble MeranpenmeTHble JInynocTHBIE
IIpeamer oprannyeckoit xumun. Teopusi cTpoeHust oprannyeckux coequHenui A. M. byrieposa (2 4)
1/1 [Ipenmer opraHuvecKoi 1 OpraHmdecKue BeIecTBa: XapakTepru3oBaTh 0COOEHHOCTH ApryMEeHTHpPOBATh (hopmupoBanue
XUMHUHN MPUPOIHBIC, UCKYCCTBCHHBIC U COCTaBa U CTPOCHUA HCCOCTOATCIBbHOCTh BUTAJIN3MaA. OTBCTCTBCHHOTI'O
cuHTeTHYeckue. OCOOCHHOCTH OPraHUYEeCKUX BEIIECTB. OmpeznenaTb  OTIMYUTENBHBIC | OTHOLIGHHS K  YYCHHUIO,
COCTaBa U CTPOCHUS KraccudunuposaTb UX Ha OCHOBE | OCOOCHHOCTHU YIIIEBOAOPOJIOB. TOTOBHOCTH M CIIOCOOHOCTH
OpraHUYEeCKUX BEIIECTB. IPOUCXOKICHHS U IIepepabOTKH. K CaMOpPa3BUTHIO u
Buranu3sm u ero kpax. [lonsrtue caM000pa30BaHUIO Ha
00 yIIeBOfopoaax. OCHOBE  MOTHMBallMil K
Hemoncmpayuu. Inapnenue, OOYUYCHUIO U TTIO3HAHUIO
o0yIIIMBaHuE U TOpeHHe
OpraHMYeCcKHX BelecTB. Monein
MOJICKYJ OPraHUYECKUX
COEIMHEHUI Pa3HbIX KJIACCOB
(mapocrep)kHEBBIE U 00BEMHBIE).
OrnpesiesieHre 2JIeMEHTHOTO
COCTaBa OPraHUYECKUX
coenuneHuii. [loprpetsr A. M.
Bytneposa,
. 4. bepuenuyca, ®. Bénepa
2/2 OCHOBHBI€ TTOJIOKEHHS 1 OCHOBHBIE TIOJIOXKEHHSI TEOPUH Dopmyruposams OCHOBHbIE CocTaBiATh MONEKYIAPHBIE U (opmupoBanue
TEOPUH XUMHUYECKOTO XAMHYECKOTO CTPOCHHS TIOJIOXKEHHUS TEOPUH XUMHYECKOTO | CTPYKTYpHBIE (POPMYIIBL. OTBETCTBEHHOT'O

CTPOCHHUS
A. M. Bytneposa

A. M. Bytneposa. BaneHTHOCTS.
CrpykTypHBIE HOPMYIBI —
TIOJIHBIE ¥ COKPAIIEHHBIE.
[Ipocteie (onuHApHBIE) H
KpaTHBIC (IBOWHBIC U TPOWHBIE)
cBsA3U. M30Mepsl U U30Mepusl.

CTpOCHHSA
A. M. bytnepoga.
Paznuyars nousTus
«BAJICHTHOCTbY U «CTEIEHb
OKHUCIICHUS.

Krnaccudumuporars
KOBAJICHTHBIE CBS3H T10
KpPaTHOCTH.

OOBSCHATD SIBIICHUE U30MEPUH
¥ B3aMMHOE BIIHSIHUE aTOMOB B
MOJIEKYIIe

OTHOIICHUS K YUCHHIO,
TOTOBHOCTH ¥ CITOCOOHOCTH
K CaMOpa3BUTHIO U
caM000pa30BaHUIO HA
OCHOBE MOTHBAIIMHU K
00YUYCHHIO U TIO3HAHUIO




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No paszienos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
/i 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JIM4HOCTHBIC
B3anmHOe BiMsHIE aTOMOB B
MOJIEKYJIE.
Jlemoncmpayuu. TlopTpetbl
A. M. bytnepoga, D.
®paHkiaHaa,
®. A. Kekyre.
Jlabopamopnvie onvimei.
W3rorosneHue mozeneit
OPraHUYECKUX COEAMHEHUIN
YraeBoaopoasl M UX NPUPOAHBIE HCTOYHUKH (12 4.)
311 AJKaHBI 1 Tomonoruueckuii psn ankaHoB u | OmpenensTs IpUHAUICKHOCT Habnronars xumudeckuit (hopmupoBanue
ero o01mas (dopmyna. | coeMHEHHH K ajKaHaM Ha 9KCIIEPUMEHT ¢ (PMKCUPOBATH OTBETCTBEHHOI'O
CrpykTypHas N30MEPHsI | OCHOBE aHAJM3a COCTaBa X €r0 Pe3yNbTaThI. OTHOIIEHUS K YIECHHUIO,
yIIepopHON Imenu. Pajukaibl. | MoOJeKyi. TOTOBHOCTH ¥ CIIOCOOHOCTH
HomeHkiarypa ankaHoB. JaBarh Ha3zBaHMs aJKaHaM I10 K CaMOpa3BUTHUIO U
MEXIyHapOHOH HOMEHKJIIAType. caM000pa3oBaHUIO Ha
OCHOBC MOTHBAIIUMHU K
00Y4EHHIO U TI03HAHHIO
4/2 AJnkanbl. XUMHUYECKHE 1 XuMHUUYECKHEe CBOMCTBA alIKaHOB: | XapaKTepH30BaTh COCTAB U Paznuyare monsTHS «TOMONOT» | (POPMUpPOBAHUE
CBOWCTBa TOpEHHE, peaKknud 3aMEIICHHs | CBOWCTBa BaKHEHIINX U «U30Mep» OTBETCTBEHHOI'O
(ranmoreHupoBaHue), peaknus | TMpeICTaBUTENEH aIKaHOB. OTHOIICHUS K YIECHUIO,
pasyioKEeHUsl MeTaHa, peaKUus TOTOBHOCTH M CIIOCOOHOCTH

JETHIPUPOBAHUS ITaHA.
Jlemoncmpayuu. Topenue
aJIKaHOB M3 pe3epByapa ra30BoH
3axuranki. OTHOIICHNE aIKaHOB
K OpOMHOI1 BOJIe pacTBOpPY
NIepMaHTaHaTa Kajus.

K cCaMOpa3BUTHIO U
CaMOO6p2130BaHI/IIO Ha
OCHOBC MOTHBAIIMH K
O6y‘I€HI/IIO " ITO3HAHUIO




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE

Jlabopamopnvie onvimul.
ObnapyxeHne MIPOAYKTOB
TOPEHUS CBEYH

5/3 AJIKEeHBI 1 OtuteH. ['omonorndeckuii psin OnpenemnsTs MPUHAICKHOCT XapaKTepHu30BaTh COCTaB U (hopmupoBanue
ankeHoB. Homenkmarypa. COCIMHEHUH K aJIKeHaM Ha CBOICTBa BayKHEHIINX OTBETCTBEHHOI'O
CrpyKkTypHast u30Mepusi. OCHOBE aHaJIN3a COCTaBa UX MIPEACTABUTEINCH aJIKEHOB. OTHOIIEHUS K YIEHHUIO,
[TpoMebInIeHHOE TTONTyYeHUE MOJIEKYIL. TOTOBHOCTH ¥ CIIOCOOHOCTH
AJIKEHOB: KPEKUHT U JlaBaTh Ha3BaHHUS aJIKeHaM IO K CaMOPa3BUTHIO U
JETHIPUPOBAHNE AJIKAHOB. MEXIyHapOIHOH HOMEHKIIATYpE. caM000pa3oBaHUIO HA
Peaxius neruaparanuu 3TaHona, OCHOBE MOTHBALIUU K
Kak J1a00paTopHbIi cIIocod 00y4YeHHIO U TIO3HAHUIO
MIOJTy4eHHS STUIICHA.

6/4 Ankenbl. XUMHUYECKUE 1 Peakuuu npucoenuuenus: Habmionats xumMmuueckui Paznuuars nonstus «romonory | Paznuuaiom ux,

CBOHCTBA. THpaTarys, 9KCIIEPUMEHT ¢ (PUKCHUPOBATh €TO | M «M30MEP» IS aJIKEHOB onucwlearom u

THpOTraJloreHUPOBaHHE, pe3yabTaThl xapaxmepu3zyom
raJIoreHNpPOBaHUE, MPaKTUYECKOE 3HAYCHHUE.
nonumepu3zanuu. [Ipasuno
MapxoBHuKoBa. OKHCIeHNE
ankeHoB. KauecTBeHHbIE peakiun
Ha HeTpe/eNIbHbIE YIIIEBOJOPOABI.
Llemoncmpayuu. T'openue
sTieHa. KadyecTBeHHbIE peakunu
Ha JBOWHYIO CBS3b:
obecrBeUMBaHNE STUICHOM
pPacTBOPOB IEpPMaHTaHaTa KaJdusi U
OpOMHOM BOJIBI.

7/5 Anxaguensl. Kayaykn | 1 Homenknarypa.  Conpspkénnble | OnpenensTs NpUHAIIEKHOCTD YcraHaBIMBaTh 3aBUCUMOCTD (opmupoBanne
JAWCHBI. ByTaI[I/IeH-l,S, H30IPCH. COC}IHHCHI/Iﬁ K aJIKaauc€HaM Ha MCXKIY CTPOCHUCM U OTBETCTBCHHOI'O
Peaxmuss  JleGemeBa.  Peaxiim CBOICTBaMM IOJINMEPOB HA OTHOUIEHUS K YUEHHUIO,




KOJIU [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
MPUCOEAUHEHUS alKaJIEeHOB. | OCHOBE aHAJIM3a COCTaBa UX IpHUMepe KaydyKa, pe3HHBI U TOTOBHOCTH ¥ CIIOCOOHOCTH
Kayuyxmn: HaTypaJbHBIH, | MOJEKYII. 300HUTa K CaMOpa3BUTHUIO U
cuHTeTH4Yeckue (OyTasmeHoBbIH, | /laBaTh Ha3BaHUS aJKEAUECHAM TI0 caM000pa3oBaHUIO Ha
H30TMPEHOBBIH). Bynkanuzanus | MeXayHapOAHOW HOMEHKIIaType. OCHOBE MOTHBAIUH K
Kay4yka. Pe3una. DO0OHHT. XapaKTepHu30BaTh COCTaB 00y4YEeHHIO U TIO3HAHUIO
Jlemoncmpayuu. Konnexuust CBOMCTBA BaXKHEUIITUX
«Kayuykn». NpEACTABUTEIIEN AJIKaIUEHOB.
Jlabopamopnuvie onvimel. | Oco3HaBaTh 3HAUMMOCTH POJIH
HccnenoBanne CBONCTB KaydyKOB | OTE€YECTBEHHOIO Y4EHOTO B
MIOJIyYEHUHU IIEPBOTO
CHHTETHYECKOTO KayJyKa.
8/6 AJKUHBI 1 Oo1mas xapaktepuctuka | OnpenensTh NPHUHAIICKHOCTD YcraHaBIUBaTh MPUYHMHHO- HabGmonars xuMu4eckuit

TOMOJTOTHYECKOTO psifa. CriocoGh
00pa3oBaHKs HAa3BaHUI AJKHHOB.

XHAMHAYECKUE CBOMCTBa
aleTUIIEHA: TOpEHHEe, pPeaKIuu
MIPUCOETNHEHHS:
THIPOTaJIOTCHUPOBAHHE,
rajoreHUpPOBaHUE,  TUApATAIH
(peakmust  Kywepoma), — ero
ToTy4eHue u MIPUMEHEHHE.
Bununxnopun " €ro
TIOJIMMEPHU3AIUS B
TTOJIUXJIOPBUHHIL

Jlemoncmpayuu. Iomydenue
alleTUJICHA PEaKIUeH THIpoIn3a
kapbua kanpius. [openne
aneruieHa. KauecTBeHHbIe
peakiuu Ha TPOHHYIO CBSI3b:
obOeclBeYMBaHUE AllETUICHOM
pacTBOPOB MepMaHraHara Kajius U
OPOMHOM BOJIBI.

COEIMHEHUN K alKUHAM Ha
OCHOBE aHAJIM3a COCTaBa MX
MOJIEKYIL.

JlaBaTh Ha3BaHUSA aJIKUHAM I10
MEKIYHapOAHONH HOMEHKJIAType.
XapakTepHu3oBarh COCTaB,
CBOICTBA U IPUMEHEHUE
aleTUJICHA.

CJICACTBCHHYIO CBA3b MCIKIY
COCTaBOM, CTPOCHUEM MOJICKYII,
CBOMCTBaMH U MIPUMCHCHUCM
allCTUJICHA.

Paznmmgars moHATHS «TOMOIOT
" «HU30MCDP» I AJIKKWHOB

9KCHEPUMEHT C
(uKcupoBaTh ero
pe3yJbTaThl




KOJIH [Tmarupyemblie pe3yabTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
97 ApeHBI 1 Benszon, Kkak  mpencTaBHTENb | XapaKTepU30BaTh COCTAB, YcraHaBIUBaThE MIPUYHHHO- Hab6mrogate XuMUYeCKHit
apOMaTHYECKNX YIJIEBOJOPOJOB. | CBOICTBA M MPHMEHEHHE OCH30Ma. | CIEACTBEHHYIO CBSI3b MEKIY SKCTIEPHMEHT C
CtpoeHre €ro MOJNICKYJABl H COCTaBOM, CTPOCHHEM MOJICKYN, | (UKCHpPOBATH €TO
CBONCTBa ¢busnueckne u CBOMCTBAMM U IPUMEHEHUEM pe3yJIbTaThI
XIMHYECKHE CBOHCTBA: TOPEHUE, OcH3o0Ia 0
peakiuu 3aMeleHuUs —
TaJIOTEHUPOBAaHUE, HUTPOBAHUE.
[Monyyenue u MPUMCHCHHE
OcH301a.
Jlemoncmpayuu.  VccnenoBanue
CBOICTB O€H30/1a C IOMOIIBIO
OBITOBOTO pacTBopuTENs
«CoIbBEHT»
10/8 | Ilpupoamsrii u nonyTHbIHA | 1 CoctraB mpupognoro rasza. Ero | Xapakrepwu3oBaTb cOCTaB U XapakTepHu30BaTh COCTaB U (hopmupoBanue
Tra3bl HaXO0XICHUC B an/Ipozle. OCHOBHBIC HaHpaBHeHI/Iﬂ OCHOBHBIC HaHpaBHeHI/Iﬂ OTBETCTBCHHOI' O

[IpenmymecTBa MPUPOTHOTO Ta3a | MepepadOTKH U UCTIOIH30BAHUS repepabOTKU M UCIIOIB30BAaHUS | OTHOIICHUS K YUICHUIO,
KaK TOTLINBA. Xumuueckas | MPUPOIHOTO rasa. MOy THOTO r'a3a TOTOBHOCTH M CITOCOOHOCTH

nepepaboTKa MPHUPOIHOIO rasa:
KoHBepcust, nuponu3. CuHTes-ras
U €ro NpUMeHEeHHE.

IMomyTHbIE Ta3bl, WX COCTaB.
IepepaboTka MOMYTHOrO rasa Ha
Gbpakiuu: Ccyxoi ras, MOpoOmaH-
OyTaHoBas  CMECh,  Ta30BBIi
OCH3WH.

Jemoncmpayuu. Kapra none3Hsix
nuckornaembix PO

CpaBHUBATH HAXOXKACHHE B
IPUPOAE U COCTAB MIPUPOAHOTO U
MOIYTHBIX TA30B.
XapakTepu3oBarh COCTaB U
OCHOBHBIE HAIIPABJICHUS
nepepabOTKH U UCHOIB30BAHHS
MOy THOTO Ta3a

K CAMOPA3BUTHIO
caM000pa30BaHUIO HA
OCHOBE MOTHBAIIUH K
00YUYCHHIO U TIO3HAHUIO




KOJIA [Tmarupyemblie pe3yabTaThl
HaumenoBanue 4ECTB
No paszienos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
/i 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JIM4HOCTHBIC
11/9 | Hedts u ciocoOsrl eé 1 CocraB He(TH U €€ nepepaboTka: | XapaKTepHu30BaTh COCTAaB U Oco3HaBaTh HEOOXOTUMOCTb (opmupoBanue
nepepadoTKu MIePETOHKA, KPEKUHT, pUPOPMUHT. | OCHOBHBIC HAIIPABICHUS XUMHYECKIX CII0CO00B OTBETCTBEHHOTO
HegrenpoaykTsr u ux repepaboTKU HEPTH. MTOBBIIICHHUS KadecTBa OCH3WHA | OTHOIICHUS K YYCHUIO,
nony4enue. [Torstue 06 Paznuyarh HedTsaHbIE Qpakuuy U TOTOBHOCTH U CITOCOOHOCTH
OKTaHOBOM YHCIIe. XUMUIECKUE OIIHCHIBATh O0TACTH UX K CaMOpa3BUTHIO U
CHOCO6])I IIOBBIIIICHHA KaUu€CTBa IMPUMECHCHUS. CaMOO6pa3OBaHHIO Ha
OeH3nHa. OCHOBE MOTHBAIIUH K
Jlemoncmpayuu. Konnekmus 00YUYCHHIO U TIO3HAHUIO
«Hedptp 1  HedTenmpomyKThI»,
BHICOQPArMEHTHl W CIAIBI
«Ileperonka  HehTm». Kapra
I0JIE3HBIX HUCKONIaeMbIX PO
12/10 | KameHHBI# yTOIb U €70 1 KokxcoBanne kameHHOTO yIisi H | XapakTepH30BaTh OCHOBHEIC Oco3HaBaTh HEOOXOIUMOCTh (dhopmupoBanue
mepepaboTka €ro TPOMYKTHI: KOKCOBBIH Ta3, | MPOIAYKTHI KOKCOXHMUIECKOTO ra3uuKayi KaMCHHOTO YIS, | OTBETCTBEHHOTO
aMMHa4dYHas BOJA, IIPONU3BOJICTBA. OHI/ICBIB&TB KaK aJIbTCPHATUBLI IPUPOTHOMY OTHOHICHUSA K YUCHHUIO,
KaMEHHOYTOJIbHAsl CMOJIa, KOKC. | 0ONacTH MPUMEHEHHUS rasy. TOTOBHOCTH U CITOCOOHOCTH
lasudukaius KaMeHHOTO YIJIA. KOKCOBOT'O ra3a, aMMHaYHOMI K CAaMOPa3BUTHIO U
Lemoncmpayuu. Komnnexmust | Bompl, KAMEHHOYTOJIEHON CMOJTBL, camMo00pa3oBaHMIO Ha
«KaMeHHBII Yrolb W TPOJYKTHI | KOKCa. OCHOBE MOTHBAIIUHU K
ero nepepadoTKm. 00y4YEeHHIO U TIO3HAHUIO
BuneopparMeHTsl HW  CIAiIBI
«Kokcoxumuueckoe
TIPOU3BOJICTBOY
13/11 | IloBropeHue u 1 TectupoBanue, pemeHue 3a1a4 U | BBIMOTHATH TECTHI, pemiaTh IIpoBoauThH onenky | Koppexruposars cBon

000011eHNE

YIOpaXXHEHUH 10 TeMe

3aJa4u U YOPpaKHCHUS 110 TEME.

COOCTBEHHBIX J0 CTHDKCHUH B
YCBOCHUUN TCMBbI

3HaHUS B COOTBETCTBUH C
TUTAHUPYEMBIM PE3YIIBTaTOM




KOJIA [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
14/12 | KourponbHast pabota Ne | 1 TectupoBanue, penieHue 3aj1a4 ¥ | BBIMOTHATH TECTHI, pelIaTh Koppektuposars cBou
1 «Teopus cTpoeHust YIPaKHECHHUH 10 TEME 3a/1a4y U yIIPaKHEHHS 110 TEME. 3HAHUS B COOTBETCTBHUH C
OpraHUYEeCKUX [UTAHUPYEMBIM PE3yJIbTaTOM
coenuHeHuit A.M.
Bbyrtaepoga.
YrneBoaopoap»
Kucaopon- u a3orcoaepxamme opranudeckue coeauHenus (14 4)
OmHOAaTOMHBIC CITUPTHI 1 OyHKIIMOHATBHAS THAPOKCHIbHAS | HaspiBaTh CrIMpThI 110 YcraHnaBnuBarh MPUYUHHO- | (POPMHUPOBAHHE
15/1 rpynmna.  Tomomoruueckuil  psii | MEXIyHApOIHONH HOMEHKIATYpE. CIIC/ICTBEHHYIO CBSI3b MEX/Y | OTBETCTBEHHOT'O
pEACIbHBIX OOIHOATOMHBIX XapaKTepI/ISOBaTI: CTpOCHHUC, COCTaBOM, CTPOCHUEM MOJICKYJ | OTHOIICHUA K YYCHUIO,
cupToB. M30MepHsi TONOXKEHHS | CBOMCTBA.. METaHOJIa M STAHOJIA TOTOBHOCTH U CITOCOOHOCTH
(YHKIIMOHATBHOM TPYIIIHL. K CAaMOPa3BUTHIO U
BogopoaHas cBsi3b. €aM000pa30BaHHUIO Ha
OCHOBE MOTHBAIIUU K
00y4EHHUIO U TTO3HAHUIO
16/2 | OaHOATOMHBIE CITUPTHIL. 1 XuUMHUECKHEe CBOWCTBA CIIMPTOB. | Xapakmepuzosambs crocoOsl | YcTaHABIMBATH npuynHHO- | Habmronars,
XUMHUYECKUE CBOICTBA AnpnerumHas rpynma. Peakius | moixydeHus u 00JIacTH | CIICICTBCHHYIO CBS3b MEXKIY | CAMOCTOSTEIHHO
3TepI/I(1)I/IKaL[I/II/I, CJIOXKHBIC 3(1)1/1];)])1. IMPUMEHCHUSA IpEACIbHBIX CBOMCTBAMH U IMPUMEHCHUEM IMPOBOJUTH U ONIMChIBATH
[Tpumenenne cnuproB. JleificTBHE | OMHOATOMHBIX CITUPTOB METaHOJIa M 3TaHOJIa XUMHYECKUH SKCTIEPIMEHT
METHJIOBOTO U 3THUJIOBOTO CITUPTOB
Ha OPraHU3M YeIOBeKa.
Jlemoncmpayuu. OkucneHue
CIIUPTA B aJIbACTHI.
Jlabopamopnuvie ONnblMol.
CpaBHEHHE CKOPOCTH HCHApPCHHS
BOJIBI M 3TAHOJIA.
17/3 | MuoroatomHusie ciupthl | 1 OTUIICHTIINKONb, kak | KimaccudummpoBats ciupTs IO Wnertndummuposatsh Habmnronars,
MPEJICTABUTENb JIByXaTOMHBIX H | X aTOMHOCTH. MHOTOATOMHBIE CITHPTEHI C CaMOCTOSTEITLHO




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB

No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO

n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
DIMLEPUH, Kak INPEJCTaBUTENb | XapaKTepu3oBaTh CTPOCHHE, TTOMOIIBIO Ka9eCTBEHHON TIPOBOJIUTH U OTIHCHIBATH
TpEXaTOMHBIX CIHPTOB. | CBOMCTBA, CHOCOOBI MOMYYEHHUS M | PEaKIHu. XUMUYECKUH SKCIICPUMEHT
KauectBeHHass ~ peakmus Ha | o0JacTu MpUMEHEHHUs
MHOI'OAaTOMHBIC CITUPTHI, X [ MHOTOQTOMHBIX CITUPTOB.
CBOICTBa, MOJIy4Y€HHUe u
IIpUMEHEHHE. ITonsarue 00
aaTudpHI3ax.
Jlemoncmpayuu. KauectBeHHas
peaxuus Ha MHOTOaTOMHBIE
CIHPTHI.
JlabopamopHvie onvimol.
PacTBOpHMOCTB MIHIIEPUHA B BOJE

18/4 | ®denon 1 Crpoenne, momydeHme, cBOiicTBa | XapaKTepH30BaThb CTPOCHHE, Wnentudunupoats GeHomn ¢ (dhopmupoBanue
u IIpUMEHEHHE (eHOMA. | CBOMCTBA, CIOCOOBI MOMYYEHHSI M | TIOMOIIBIO Ka9eCTBEHHBIX OTBETCTBEHHOT'O
KauecTtBeHHbIC peakuuun Ha | oOmactu mpuMeHeHus QeHona. peakLui. OTHOIIECHUS K YUYCHHIO,
¢enon.  BzammuHoe — BimsHHE TOTOBHOCTH ¥ CIIOCOOHOCTH
aToMOB B MoJIeKyJ1e (eHoJa. Cobmonathb IIpaBUJIa | K CAMOPA3BUTHUIO U
Lemoncmpayuu. 3aBUCHMOCTD Oe3omacHOTO  OOpamieHHss C | caMoOOpa3OBaHMIO Ha
pacTBOpUMOCTH (eHona B BOsIE OT (deronom OCHOBE MOTHBALIMH K
TeMIieparypbl. BsaumopnelictBue 00y4YEeHHIO U TIO3HAHUIO
¢deHoma ¢ OpoMHON BOHOU W
xmopunom  xenesa(Ill), KaK
KaueCTBECHHBIC PEaKINN
19/5 | Anbaernapl v KEToHBI 1 @opmanblerul U auneranbieruy, | XapakTepu3oBaTb CTPOCHUE, Wnentudunuposars ampaeruasl | Cobmromars nmpaBuia

KaK HOpeaACTaBUTC/IU aJibACTUA0B,

cocTaB ux
MoJieKyin. OyHKIMOHATEHAS

KapOOHUJIbHAS rpynna.
KauectBeHHble ~ peakiuu  Ha

anbaeruabl. CBONCTBA, OTYUYECHHE

CBOICTBa, CIIOCOOBI MOTYy4EHHUS U
obnacTu MpUMEHEHUS
¢dopmasbaerua u
areraibAeruia.

C  IIOMOIIBIO
peakiui

KauCCTBCHHBIX

JKOJIOTMYECKH TPAMOTHOTO
1 0€301MacHOTO OOpaIeHHsI
¢ popMabIETUIOM.




n/n

HaunmenoBanue
pa3nennoB, TeEM

KOJIn
YECTB

qacoB

OcHOBHOE coziepikaHne y4eOHOTO
MarepHana

[Tnanupyemble pe3ysbTaThl

IIpenmerHsbie

MeranpenmeTHble

JIngyHOCTHEIE

U TpUMeHEeHHEe (opMaiblIeruaa u
arerTajbJeruaa. Peakinnu
MOJMKOHIEHCALINH IS
dopmanbaeruga.  [lomstue o
KETOHaX Ha IpHMepe alleTOHA.
Jlemoncmpayuu. Peaknun
cepeOpsiHOTO  3epKama W CO
CBEKCIOIYYCHHBIM THAPOKCHIOM
memu(Il) mpu HarpeBaHuH, Kak
KaueCTBEHHbIE peakuu Ha
aJIb eI U IBI

20/6

KapOoHoBBIE KHCIOTHI

T'oMmomornueckut pan
NpeaeabHbIX OTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. JKupHEIC
KHCJIOThI. XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCIOT. [lomyueHne
U TpUMEHEHHWE MYpPaBbUHOU U
YKCYCHOU KHCJIOT.
Jemoncmpayuu. O0pasisl
MYPaBbUHOM, YKCYCHOH,
MaJbMUTUHOBOM U CT€apUHOBOM
KHUCIIOT U UX PAaCTBOPUMOCTD B
BOJIE

Jlabopamopnoie ONbIMMbL.
XYWMHYECKHE CBOMCTBA YKCYCHOM
KHCJIOTBI

XapakTepu30oBaTh CTPOCHUE,
CBOICTBA, CIIOCOOBI MOTYYCHHS U
o0acTy MpUMEHEHHS
MYpPaBbUHON U YKCYCHOM KUCIIOT.
Pazmmuare o61miee, ocodeHHOE U
€IMHUYHOE B CTPOCHUU U
CBOMCTBAaX OpraHUYECKUX
(MypaBBHHOH M YKCYCHOM) 1
HEOPTaHUYECKUX KHUCIIOT.

Cobmronarp
IKOJIOTHYECKU
6e3omacHoro  oOparieHus
KapOOHOBBIMH KHCIIOTAMHU

IpaBuIa
IpaMOTHOTO U

C

Habmonars, npoBoauTsb,
OIINCHIBAaTh U (PUKCHUPOBATH
Ppe3yIbTaThl
JICMOHCTPAIMOHHOTO 1
nmabopaTopHOTO
XUMHYECKUX
9KCHEPUMEHTOB.

21/7

CnoxxHsle 3¢upsl. XKupsl

Peaxuus sTepuUKanny.
Cnoxuble 3¢upbl.  XKupsl, ux
COCTaB ¥ TUIPOIN3 (KHCIOTHBIN U

OnuceIBaTh peakiuu
STepUHKAIINU KaK 00paTUMOM
OOMEHHBIH MPOIIECC MEKIY
KHCJIOTaMH ¥ CITUPTaMH.

YcraHaBauBaTh 3aBHCUMOCTD

MeXay puznueckumMu

CBOMCTBaMH JKHUPOB, COCTAaBOM

Habmonars, npoBoauTsb,
OIUCHIBATH U (PUKCUPOBATH
pe3yabTaThl
JIEMOHCTPALlMOHHOI'O U




n/n

HaunmenoBanue
pa3nennoB, TeEM

KOJIn
YECTB

qacoB

OcHOBHOE coziepikaHne y4eOHOTO
MarepHana

[Tnanupyemble pe3ysbTaThl

IIpenmerHsbie

MeranpenmeTHble

JIngyHOCTHEIE

IICTIOYHOH ). Mpuia.
I'mapupoBanue xKupos.
Jemoncmpayuu. Komnekuust
cnoxHbIX 3¢upoB. Komtekius
xupoB. OOpa3Is! TBEPAOTO U
HKHJIKOTO MBLIA.

JlabopamopHvie ONnbIMbl.
OmnpeneneHue  HENPEAEIbHOCTH

PaCTUTCIILHOTO Macjia

XapakTepu3oBaTh CTPOCHUE,
CBOICTBa, CIIOCOOBI MOTY4EHHS U
o0JacTi MPUMEHEHHS )KUPOB.

HX MOJIEKYI 1
TIPOUCXOXKICHUEM.

1 TIPOU3BOACTBO TBEPIBIX
JKUPOB Ha OCHOBE
PacTUTENBHBIX Macerl.

71ab0paTopHOTO
XUMHYECKUX
9KCHEPUMEHTOB

22/8

VYrnesonasl

VYrneBoasl. MoHOCaxXapuIsl.
['moko3a Kak aabAeruaoCoupT.
Cop6ur. MooYHOKHUCIIOE U
CIIUPTOBOE OpOXKEHHE.
dotocunTes. Jlucaxapusl.
Caxapo3sa. [Tomucaxapunsr:
KpaxMaJl, IeJUTI0I03a.
Hemoncmpayuu. Anbrernansie
CBOICTBa U CBOMCTBA
MHOTOATOMHBIX CITUPTOB IJTFOKO3BI
B PEAKIHAX C THAPOKCUIOM
venu(Il). Unentudukanms
KpaxmaJia.
Jlabopamopnvie
U3roTorneHue KpaxMaJIbHOTO
KIeicrepa. Wnentndukarms
KpaxMaia  Kak  KOMIIOHCHTa
HEKOTOPBIX IPOIYKTOB MUTaHUS

onvinaol.

OnpenensaTh NPUHAIICKHOCTD
OpPraHUYeCKUX COCAUHEHUI K
YIIEBOIAM.

Paznnuars MOHO-, TU- 1
MOJHCAXaPHUJIbI IO UX
CIOCOOHOCTH K TUAPOJIH3Y.

IIpuBoauThH NpUMEPHI
MIpEACTABUTENEN KaX 101
TpYIIBI YIJIEBOIOB.

Haomtonars, npoBoanTb,
OINCHIBAaTh U (PUKCHUPOBATH
Ppe3yJbTaThl
JeMOHCTPallMOHHOTO U
71ab0paToOpHOTO
XUMHNYECCKUX
9KCHEPUMEHTOB

23/9

AMUHEBI

AMuHOrpymma. AMUHBI
TIpeAeNbHBIE W apOMaTHYecKHeE.
AnmnnH. IlomyueHue amHHOB.

OnpenensiTh NPUHAAIEKHOCTh
OpPraHUYEeCKOr0 COCMHEHHS K

ApryMeHTHpPOBATh YyBCTBO
TOPIOCTH 3a JOCTHKEHUS

(opmupoBanue
OTBETCTBEHHOT'O
OTHOIIECHUS K YYEHUIO,




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE

Peakunss 3unuHa. XWMHUYECKHE | aMMHAM Ha OCHOBE aHAJIM3a OTEUECTBEHHOM OpraHUYeCcKOM TOTOBHOCTH ¥ CIIOCOOHOCTH
CBOMCTBA M MPUMEHECHNE aMHHOB. | COCTaBa €ro MOJICKYII. XUMUH. K CaMOpa3BUTHUIO U
Hemoncmpayuu. Toptper H. H. XapakTepHu30oBaTh CTPOCHHE, Cobmronarp npaBmwiIa | caMo00pa3oBaHUIO HA
3ununa. Kosekuys aHWIMHOBBIX | CBOWCTBA, CIOCOOBI MOJMYYEHHsI U | 0e30macHOro  oOpallieHHusi C | OCHOBE MOTHBALUH K
Kpacurenei. 00JIacT! MPUMEHEHNS aHWJIMHA. QHWIMHOM M KpPAacHTENSIMH Ha | OOyYeHHMIO M ITO3HAHHIO
Jlabopamopnuvie onvimul. €ro OCHOBE
W3roroBnenne mozpeneil MOJIEKyI
aMHHOB

24/10 | AMHUHOKHCIIOTBI 1 AMHUHOKHCIIOTEI, coctaB  ux | Ompenensats NpHHAUIS)KHOCTh XapaxTepHu30BaTh CBOHCTBA (opmupoBanne
MOJIEKYJI U  CBOWCTBA, KakK | OPraHMYECKOrO COCIMHEHUS K AMHMHOKHCIIOT KaK aM(OTEPHBIX | OTBETCTBEHHOT'O
aM{(OTEpHBIX OpPTaHUYECKNX | aMHHOKHCIIOTaM Ha OCHOBE COCNHEHUI. OTHOIIEHUS K YICHUIO,
COEIMHEHUH. Imyum, KakK | aHaJIM3a cocTaBa UX MOJICKYII. Pa3znuuats pEaKuy | TOTOBHOCTH U CIIOCOOHOCTH
MIPEACTABUTEND aMHHOKHCIIOT. MTOJIMKOHACHCAIINY U TIENTUAHBIE | K CAMOPA3BUTHIO U
[Nonyuyenue MOJIUNETUIOB CBSI3U caM000pa3oBaHUIO Ha
peaxiuei TIOJMKOH/ICHCAILINH. OCHOBE MOTHBAIIUH K
[TonsTHE O MENTHAHON CBA3H. 00Y4EHHIO U TI03HAHHIO
JlabopamopHvie onvimul.
W3roroBneHne MOAEIN MOJIEKYIIbI
DJIAITHA

25/11 | Benku 1 Crpoenne MoeKyI OeJIKoB: XapakTepHu30oBaTh COCTaB, OnuceiBaTh Ouonorovyeckue | GopMUpOBAHHUE
NepBUYHAsI, BTOPHYHAS U CTpOEHHE, CTPYKTYPY U CBOICTBA | CBOWCTBa OCIIKOB Ha OCHOBE | OTBETCTBEHHOI'O

TPETUYIHAS CTPYKTYPHI.
KadecTBeHHBIC peakiny Ha
Oenku, UX THAPOIH3,
JIeHaTypanus 1 ONOIOruIecKue
GyHKIHH.

Hemoncmpayuu. KauecTBeHHBIE
peakiuu Ha OCJIKH.

OEIIKOB.
Wnentudunmpopars OCIKH.

MEXITPEAMETHBIX CBSI3eH XUMUU
# OHOJIOruu

OTHOIICHUS K YUCHHUIO,
TOTOBHOCTH U CIIOCOOHOCTH
K CAMOPa3BUTHUIO U
€aM000pa30BaHUIO HA
OCHOBE MOTHBAIUH K
00yUYCHHIO U TIO3HAHU




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
26/12 | Tlpaktuyeckas pabora Ne | 1 Wnentndukanus opranudeckux | [IpoBoanTs, HaOIMo1aTh u | [IpoBogute,  HabOmogath  u | hopMHpOBaHUE
1. Unentuduxarus COCIMHEeHU I OIINCHIBATh XMMHYECKUH | OTMMCHIBATH XMMHYECKHUHN | OTBETCTBEHHOTO
OpraHUYeCKUX 9KCTIEPUMEHT JUISL | OKCIIEPUMEHT JUISL | OTHOILIEHMS K YUCHHIO,
COeIMHEeHU I NOATBEPXKICHNUSI ~ CTPOCHHS W | MONTBEPXKICHHUS CTPOEHHS M | TOTOBHOCTH M CIIOCOOHOCTH
CBOWCTB pa3INYHBIX | CBOWCTB Pa3INYHBIX | K CAMOPa3BUTHUIO U
OpPraHMYEeCKUX COCIMHEHMH, a | OpraHMYecKHX COEAMHEHHWH, a | caMooOpa30BaHMIO Ha
TaKKe WX WACHTH(QUKAIMU C | TAKXKE HX HUACHTUQHUKAUH C | OCHOBE MOTHUBAILUH K
MIOMOIIBIO Ka4eCTBEHHBIX | MOMOIIBIO Ka4eCTBEHHBIX | 00YYEHHIO U II03HAHUIO
peakuui peakuui
27/13 | TloBTOpCHUE U 1 TectupoBaHnue, pelieHue 3ana4 u | BBITOMHSTE TeCTHI, penaTh [IpoBomUTH OLIEHKY Koppexkruposars cBon
0006muIeHne YIpaKHEHUil 1o Teme 3aJa4u ¥ yIPAKXHEHHS T10 TEME. COOCTBEHHBIX JOCTI)KEHUH B 3HAHUS B COOTBETCTBHU C
YCBOCHUH TEMBI. IUTAHUPYEMBIM PEe3yJIbTaTOM
28/14 | KoutpombHas pabora 1 KOHTPOJIb 3HAHUHI Koppexruposats cBou
Ne2 «Kucnopon- u 3HaHUs B COOTBETCTBUH C
a3oTcozepKalue IUIAHUPYEMBIM PE3YIILTATOM
OpraHHYECKUE
COCIMHEHUS»
Oprannyeckasi XuMus 4 001ecTBO (4 )
29/1 | buotexHonorus 1 PazBuTne Onorexnonoruu. Tpu OOBACHSTB, YTO TAKOE XapakTepus3oBarb posb | hopMupoBaHue
HarpapJeHUs] OMOTEXHOJIOTHH: OMOTEXHOJIOTHSI, TeHHas (WU OMOTEXHOJIOTHH B  PEIIEHWH | OTBETCTBEHHOI'O
TeHHas (MM TeHETHYeCKas ) TEHETUYECKas) MHKeHEepus, TIPOJIOBOJIBCTBEHHON MPOOIEMBI | OTHOIICHHS K YIECHUIO,
WHXXCHEPUST; KIIETOYHAs KJIETOYHAst MH)KeHepus, u COXpaHEHUH! 3JJ0pPOBbsI | TOTOBHOCTH U CLIOCOOHOCTH
WH)XCHepHs; OHonornyeckas Ononornveckast HHXCHEPHS, YeJIoBeKa K CaMOpa3BUTHUIO U

nmxenepus. [enernyecku
MOAU(GUIIMPOBAHHBIC OPTaHU3MBI
(I'MO) u TpancrenHas

KIIOHUPOBaHHUE,
UMMOOWIIN30BaHHBIE ()EPMEHTBI.

€aM0o00pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00YUYCHHIO U TIO3HAHUIO




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
npoxykuust. Kiionnposanue.
NmmoOmn3oBaHHbIE (PEPMEHTHI
U UX IIPUMCHEHHE.
Jlemoncmpayuu.
BuneopparMeHTsl W CIalABl 1O
OMOTEXHOJIOTHU u
MMMOOWIIN30BaHHBIM (hepMEHTaM
30/2 | Tomumepsr 1 Krnaccudukanms monuMepos. Knaccuuumposars nonumepsl 1o | YcraHaBnuBath CBSI3U  Mex1y | (hopMHupoBaHue
HckyccTBEeHHBIE TTOTUMEPBI: Pa3INIHBIM OCHOBAHUSM. CBOICTBAaMH  TIOMMMEPOB U | OTBETCTBEHHOTO
LEJUTYJIOM ], alleTaTHBIN HIEK, Paznnyars UCKYCCTBEHHBIE | 00JIaCTSIMM UX PUMEHEHUS OTHOIIECHUS K YYEHUIO,
BHCKO3a, TIeJUT0(aH. MONIMMEPHI,  KIIacCU(HUITPOBATH TOTOBHOCTH ¥ CITOCOOHOCTH
Hemoncmpayuu. Komnekuust | UIX W WIUTIOCTPUPOBATh T'PYIIIBI K CaMOPa3BUTHIO U
MIOIMMEPOB. Komnexuus | monmMepoB npuMepamy. caM000pa30BaHUIO HA
CHUHTETHYECKUX TMOJUMEPOB H OCHOBE MOTHBAIIMHN K
U3JENUI U3 HUX 00y4YEeHHIO U TIO3HAHUIO
31/3 | Cunternueckue 1 [Monumepuzanus n | Pasnmmuare  nmonumepusanuio  u | OnuckiBaTh CHHTEeTH4YecKHe | GopMupoBaHHe
MIOJMMEPBI MONMKOH/AEHCAISI, KaK CIIOCOOBI | MOJMKOHAEHCAIHIO. KayqyKH, ILIaCTMAcChI 1 | OTBETCTBEHHOTO
MIOJTyYCHHS nonumepoB. | IIpuBomuTh  mpUMeEpbl  3TUX | BOJIOKHA Ha OCHOBE CBSI3W | OTHOIICHHS K YUEHUIO,
CuHTeTH4YeCcKne KaydyKH. | CIIOCOOOB MOIy4eHHs MOJIUMEPOB. | CBOWCTBAa — IPUMEHEHHE TOTOBHOCTH ¥ CIIOCOOHOCTH
[Momuctupon, TedIIoH u K CaMOpa3BUTHUIO U
MTOJTMBUHUIIXJIOPUI, KaK camM000pa3oBaHMIO Ha

MPEACTABUTEINH [TACTMACC.
CHHTETHYECKHE BOJIOKHA: KAIIPOH,
HaMJIOH, KeBJIap, JIABCAH.
Jemoncmpayuu. Konnexkuust
CHHTETHYECKHUX ITOJIUMEPOB:
IJJACTMACC M BOJIOKOH M HU3JENUi
13 HUX

OCHOBE MOTHBAIIUH K
00YUYCHHIO U TIO3HAHUIO




KOJIU [Tnanupyemble pe3ybTaThl
HaunmenoBanue 4EeCTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
32/4 | Tlpakruueckas pabora Ne | 1 PacnioznaBanue mmactMacc U | [IpoBoauTs, Ha0JIIO1aTh " IIpoBoanTH, HAOTIOAATE
2:Pacrio3HaBaHme BOJIOKOH OIMUCHIBATh XUMUYIECKUH OIUCBHIBATh XUMUYECKUIN
IIJIaCTMAcC U BOJIOKOH IKCIIEPUMEHT JUTSE IKCIIEPUMEHT TS
I/UIGHTI/I(I)I/IKaLII/II/I mIacTtMacce nu HHCHTH(bHKaHHH mjIactMacc u
BOJIOKOH c TTIOMOIILIO BOJIOKOH C TIOMOIIBIO
KaueCTBEHHBIX PCAKIIHIA Ka4eCTBEHHBIX PEaKIuii
IMoBTOpenue u 0606menune kypca. [llonBenenune HToroB yueoHoro roaa. (2 4)
33/1 | IloaroroBska k utorosoii | 1 TectupoBanue, pelicHUe 3a1a4 U | BBIMOTHATH TECTHI, pEIiaTh KoppektupoBarh CBOU 3HAHHS B
KOHTPOJILHOI paboTe YOPaXHEHHUH 110 TeMe 314K U yIPaKHEHHS 10 TEME. COOTBETCTBHH C IUIAHHPYEMBIM
pe3yibTaToM
34/2 | Wrorosast KOHTPOJIbHAS 1 TectupoBaHue, pelieHne 3a71ad u | BBITOMHSITH TECThI, peliaTh KoppektupoBarh cBOU 3HAHUS B
pabora YIpaKHEHUH 1Mo Teme 3a/la4¥ U yIPaKHCHHS 10 TEME. COOTBETCTBUH C IUIAHUPYCMBIM
Pe3yIIbTaTOM
KajgenaapHo-TemaTuuyeckoe NJaHUPoOBaHHe YpokoB xumuu B 11 kiacce
(34 yaca B rog — 1 yac B HefieJ1K0)
KOJIU [TnaHupyemble pe3ybTaThl
HaunmenoBanue 4eCTB
Ne PpaszienoB, TeM ) OCHOBHOE COJICpKaHUE YICOHOTO
n/m 4acoB MaTepuaia IIpenmerHsIe MertamnpeameTHbIe JlmanoctHBIE

Crtpoenue Bemects (104)




KOJIA [Tmarupyemblie pe3yabTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
171 OCHOBHBIC CBEJICHUS O 1 CtpoeHue aToMa: COCTaB siIpa ApPryMEHTHPOBATH CI0KHOE OnuceIBaTh YCTPOWCTBO U (dhopmupoBanue
CTPOCHUH aToMa (HYKJIOHBI) M DJIEKTPOHHAS CTPOCHHE aToMa KaK CHCTEMBI, paboty bomsmoro agponHoro OTBETCTBEHHOT'O
obomnouka. [ToHsTHE 00 M30TOMAX. | COCTOSIIEH U3 sAIpa U KoJUTaiiepa OTHOWICHWS K  YYCHHIO,
[ToHsTHE O XUMHUYECKOM 3JIEKTPOHHOU 00O0JIOUKH. TOTOBHOCTH M CITOCOOHOCTH
AIIEMEHTE, KaK COBOKYITHOCTH XapakTepHu3oBaTh yPOBHH K CaMOPa3BUTHIO u
aTOMOB C OJIMHAKOBBIM 3apsI0M CTPOEHUSI BEIIECTBA. caM000pa30BaHHIO Ha
spa. OCHOBE  MOTHBAIIMHM K
Jlemoncmpayuu. TlopTpeTsl 00YUYCHHIO U TIO3HAHUIO
3. Peszepdopna, H. bopa.
BuneogpparMeHTsI U craiabn
«bonpu1oi agpoHHbIN
KOJUTaiep», « YPOBHU CTPOCHHUS
BELIECTBA»
2/2 Iepuomuueckas cuctema | 1 dusuuecKkuil CMbICT MPHUHATONW B | ONMUCBHIBaTH CTPOCHUEM aToMa OnpenessiTh OTHOLICHHUE (dhopmupoBanue
XUMHUYECKHX JIIEMEHTOB tabmme JI. WM. MeHneneeBa | XUMHUYECKOTO dJIEMEHTa Ha XUMUYECKOTO 3JIEMEHTa K OTBETCTBCHHOT'O

. N. MenneneeBa B
CBETE Y4CHHS O
CTPOCHHH aTOMa

CHUMBOJIMKH: TTOPSIKOBOTO HOMEpa
JJIeMEeHTa, HOMepa Iepuoja H
Homepa rpymmbl. [loHstHe o
BaJICHTHBIX ANIEKTPOHAX.
OTtoOpakeHue CTPOCHHUSA
ANIEKTPOHHBIX 000JIOYEK aTOMOB
XUMHYECKIX 3IIEMEHTOB c
MOMOIIBIO  DJJIEKTPOHHBIX |
AIEKTPOHHO-TPaAhUIESCKUX

dopmyi.

OOBsACHEHHE  3aKOHOMEPHOCTEH
W3MEHEHHS CBOMCTB 3JIEMECHTOB B
nepuoaax u rpymnmax
NEPHOJMICCKOH  CHCTEMBI, Kak
CIIEACTBHE WX  DJIEKTPOHHOTO
CTPOCHHS. OneKTpoHHBIE

OCHOBE €T0
TIOJIO’KEHNUS B TIEPHOIUYECKON
crcreMe

J1. 1. Menneneena.
3anmcheIBaTh 3JICKTPOHHBIC U
ANIEKTPOHHO-TpapHIecKre
(OpMYITBI XMMHYECKHX
9JIEMEHTOB.

OTpeIeIEHHOMY AJIEKTPOHHOMY
CEMEHCTBY

OTHOIIICHUSI K YUCHHUIO,
TOTOBHOCTH U CITOCOOHOCTH
K CaMOpa3BUTHIO U
caM000pa3oBaHUIO HA
OCHOBE MOTHBAIIMHU K
00YUYCHHIO U TIO3HAHUIO




KOJIA [Tmarupyemblie pe3yabTaThl
HaumenoBanue 4ECTB
No paszienos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
/i 4acoB Marepuana IIpenmeTrHbie MeranpenmeTHble JIM4HOCTHBIC
ceMelicTBa XUMHYCCKUX
AJIEMEHTOB.
Jlemoncmpayuu. Paznuunbie
¢dopmel [leproandeckoi CHCTEMBI
XAMHIYeCcKux seMenToB /. W.
Menpneneesa. [loprper . U.
Menpeneena.
JlabopamopHhuvie onvimul.
MonenupoBaHue MOCTPOCHUS
[lepuoauueckoil cucreMsl ¢
MIOMOIIBIO KapTOUueK
3/3 CpaBHeHUe 1 IIpennoceliky OTKPHITUS IIpencraBnarh pa3BuTHE HaydHbIX | XapaKTepU30BaTh POib ApPryMeHTHpPOBATh YyBCTBO
[eprommdeckoro 3akoHa [Neprommaeckoro 3ak0HA M TCOPUH | TEOPHUH TIO CIIUPAITH Ha OCHOBE MIPaKTUKH B CTAHOBIICHUH U TOPIOCTH 32 TOCTHIKCHUS
Y TEOPUH XUMHUYECKOIO XAMHUYECKOTO cTpoeHust | Tpéx GopMyaHpoBOK Pa3BUTUM XUMHUUYECKOI TEOPUU. | OTEYECTBEHHOU XUMHUU U
CTPOCHUS Ha OpraHWYECKUX COCAWHEHUH; poib | [leprogmueckoro 3akoHa U BKJIQJI POCCHIMCKHAX YIEHBIX
¢unocodckoii OCHOBE JIMYHOCTH B HCTOPUU XHUMHUH; | OCHOBHBIX HalpaBICHUI B MHUPOBYIO HayKy
3HAYCHHE TIPAaKTUKA B | pa3BHUTHUS TEOPUH CTPOCHHS
CTaHOBJICHUU u pa3BUTHH | (XMMHYECKOTO, 3JICKTPOHHOTO H
XUMHYCCKHX TCOPHUH. MPOCTPAHCTBEHHOTO).
Lemoncmpayuu. Tloprperst 1. U.
Mengeneea u A. M. bytiieposa
4/4 Honnas xuMuyeckas 1 KaTHoHBI 1 aHUOHBI: UX 3apsiibl U | XapakTepHU30BaTh HOHHYIO CBS3b XapaxTepu3oBarb Gu3nUECKe (dopmupoBanue
CBSI3b U HOHHBIC Kiaccu(UKaIys MO0 COCTaBy Ha | Kak CBSI3b MEXIy HOHAMH, CBOWCTBA BEIIECTB C HOHHOM OTBETCTBCHHOT'O

KpHUCTaJNTN4ECKUe
pemETKI

MIPOCTHIE u CIIO>KHBIE.
[IpencraBurenn. TTouste 00
HOHHOM  XMMHYECKOH CBSI3U.
Honnas KpUCTaJInYeCcKas

pemérka u pu3nYecKre CBOWCTBA
BEILIECTB, OOYCIIOBJICHHBIE 3THM
CTPOCHHEM.

00pa3yOIUMHUCS B pe3ysbTaTe
OTZa4¥ WM TIpHEMA SIIEKTPOHOB
aToOMaMU WJIU FPyTNIaMH aTOMOB.
OmnpenensaTs NPUHAIICKHOCTD
HMOHOB K TOH MM MHOU Trpynine Ha
OCHOBaHMH HX 3apsiia ¥ COCTaBa.

CBSI3bIO, KaK (DyHKIIMIO BUJA
XMMHUYECKOH CBSI3M U THIIA
KPUCTAJUIMYECKON PEeIETKI

OTHOIIICHUS K YUCHHIO,
TOTOBHOCTH U CITOCOOHOCTH
K CaMOpa3BUTHIO U
camM0o00pa3oBaHMIO Ha
OCHOBE MOTHBAIIUU K
00yYEHHUIO U TTO3HAHUIO




KOJIU ITnanupyemsle pe3yabTaThl
HaumenoBanue 4ECTB

No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO

n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
Jlemoncmpayuu. Mopaenb UOHHOM
KpUCTAJUINYECKOM PEIIETKU Ha
puMepe XJIopua  HaTpus.
MuHepasibel ¢ 3TUM ~ TUIIOM
KpUCTANINYECKON pemETKOM:
KaJIBIUT, TaJIUT.

5/5 KoBanenTtHas 1 [TonsiTue o KoBaseHTHOM cBsi3U. | OMKCHIBaTh KOBAJIICHTHYIO CBsi3b, | Kiaccuguumposarsb (opmupoBanue
XMMHYECKAS CBSI3b. DIIEeKTPOOTPULIATENEHOCTb, KaK pe3ysbTaT 00pa3oBaHUs KOBaJIGHTHBIE cBsA3HU 110 D0, OTBETCTBEHHOTO
ATOMHBIE U HemonspHas u MOJISIpHAs | OOILIMX 3JIEKTPOHHBIX Map WIM KaK | KPaTHOCTH U criocoly OTHOILEHUS K YUSHHUIO,
MOJIEKYJISIPHBIE KOBaJIGHTHbIE CBA3U. KpaTHOCTBH | pe3ynbTar IepeKphIBaHUS NIEPEKPBIBAHUS DJIEKTPOHHBIX TOTOBHOCTH ¥ CIIOCOOHOCTH
KpHUCTaNINIECKUE KOBAJICHTHOW CBsI3M. MEXaHHM3MBI | JIEKTPOHHBIX OpOHTANIEH. opOuTanei. K CaMOpa3BUTHIO U
peméTKu o0pazoBaHus KOBaJICHTHBIX XapaxTepu3oBaTh GU3NUECKHE | caMOOOpa30BaHHUIO Ha

CBsI3eH: OOMEHHBIH M JIOHOPHO- CBOMCTBA BEHIECTB C OCHOBE MOTHBALIUU K
AKLIEIITOPHBIM. ITonsspHOCTH KOBAJICHTHOU CBA3BIO, KaK 00Y4EHHIO U I03HAHUIO
MOJIEKYIIBI, KaK CIIEJCTBHE (DYHKIIMIO KOBAJICHTHOH CBSI3H U

MOJISIPHOCTU CBSI3U M TEOMETPHUU TUIA KPUCTAJUTMYECKOM

MOJIEKYJIBI. Kpucrannuueckue pEIIETKI

pEeWETKH C 3TUM THUIIOM CBSI3U:
MOJICKYIISIPHBIC u aTOMHEIE.
dusnyeckre CBOMCTBA BEIICCTB,

00YCJIOBJICHHBIC TUIIOM
KPUCTAJUTMIECKUX PEIIETOK.
Jlemoncmpayuu. Mopenu

MOJIEKYJIIPHOW KPHUCTAJIIIMYECKON
pelIETKM Ha MpUMEpEe «CyXOro
Jbla» WIM HOoJa M aTOMHOM
KPUCTAJUIMIECKOW pEMmETKH Ha
nmpuMepe anMasa, rpadura WiH
KBapIIa. Mogenp MOISIPHOTO
00béMa rasa




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
6/6 Merannnyeckas 1 [TonsiTHE 0 METAJUTMYECKOH CBsI3M | XapaKTepH30BaTh XapaxrepuzoBaTh (pu3uueckue | GOpMUpOBAHUE
XMMHUYECKas CBSI3b u METaJUTMYECKUX | METAJUINIECKYIO CBSI3b KaK CBSI3b | CBOMCTBA METAJUIOB, KaK OTBETCTBEHHOI'O
KPHCTAJUINIECKUX peméTkax. | MeXIy HOH-aTOMaMH B MeTaiax | (YHKIHIO METaJUIMIECKON OTHOIICHUS K YIECHUIO,
dusnyeckue CBOMCTBA METAUIOB | U CIUIaBaX MOCPEICTBOM CBSI3M U METaJUINYECKOit TOTOBHOCTH U CIIOCOOHOCTH
Ha OCHOBE nx | 0000mEeCTBIEHHBIX BAJICHTHBIX KPHCTAJUINIECKON PeIETKN K CaMOpa3BUTHIO U
KPHUCTAJUIMYECKOTO CTPOCHHSL. JJIEKTPOHOB. caM000pa30BaHMUIO Ha
[Tpumenenne MeTamioB Ha OCHOBE | OOBSICHATD EANHYIO IIPUPOLY OCHOBE MOTHBAIINHX K
X CBOWCTB. UEpHBIE M LIBETHBIC | XMMUYECKUX CBS3EH. 00Yy4EHHIO U TI03HAHUIO
CILIaBBI.
Jlemoncmpayuu. Mogenu
KPUCTAJNINYECKUX PELIETOK
METaJlIoB.
Jlabopamopnvie onvimul.
Koncrpyuposanue MOZIENH
METaJUIMYECKOM XUMHUYECKOI
CBSI3U
717 Bopmoponnas 1 MexxMONeKyIsIpHas U XapakTepru30oBaTh BOIOPOIHYIO PackpsIBaTh ponb BOOOpPOIHBIX | (hopMupoBaHme
XMMHUYECKas CBSI3b BHYTPHUMOJIEKYIIIpHAS CBSI3b KaK 0COOBIH THIT CBsI3el B OpraHU3allMH MOJIEKYJ | OTBETCTBEHHOT'O
BOJIOPOJIHEBIC CBA3H. 3HaueHne | XUMHUUECKOH CBSI3H. 6I/IOHOHI/IMepOB, — OEJIKOB 1 OTHOMICHUSA K YUCHHUIO,
MEXMOJIEKYIPHBIX BOXOPOAHBIX | Pazmuuars mexxmonekymsipuyto u | JJHK, — Ha ocHOBe TOTOBHOCTH ¥ CIIOCOOHOCTH
CBA3€ B MNpPUPOAEC U KU3HU | BHYTPUMOJIEKYJSIPHYIO MEXIPEIMETHBIX CBA3€EH C K CaMOpPa3BHUTHUIO U
YeoBeKa. BOJIOPOIHEIE CBSI3H. Ouonmorueit camM0o00pa3oBaHMIO Ha
Jlabopamopnuvie onbvlmbL. OCHOBE MOTHBAIIMH K
Henarypamus 6enka 00y4YEeHHIO U TIO3HAHUIO
8/8 [Monumepsr 1 [Momyuenne MONMMEpOB | XapaKTepHu30BaTh MOJIMMEPHI KaK | YCTaHaBIMBAaTh €IMHCTBO (opmupoBanue
peakuusAMH  TOJMMEPU3AIMU U | BBICOKOMOJICKYIISIPHBIE OpPTraHUYECKOH U OTBETCTBEHHOT'O
MOJMKOH/GHCAMK. BaxHeiimue | coequHeHus. HEOpraHW4ecKoil XMMHUH Ha OTHOIIEHUS K YYEHHUIO,
NpeACTaBUTENN  IulacTMace | | Pasnmuars peakiun MIPUMEPE HEOPraHUUECKUX TOTOBHOCTH ¥ CIIOCOOHOCTH

BOJIOKOH, MX ITOJyYEHHE, CBOMCTBA
u npumenenue. Ilonsatue o

noJIMMepusalnuu u
IMOJIMKOHACHCAIIUH.

noJIMMEepoB

K CAaMOPa3BUTHUIO U
caM000pa3oBaHUIO HA




KOJIH [Inanupyemble pe3yapTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
HEOpraHMYecKHX noiuMepax u ux | OnuceiBaTh BaKHEHIINE OCHOBE MOTHBAIMH K
MIPEACTaBUTENH. MPEACTABUTENN IIACTMACC U 00y4YEeHHIO U TIO3HAHUIO
BOJIOKOH M Ha3bIBaTh 001aCTH UX
MIPUMEHECHHUSL.
9/9 JucnepcHele cucTeMsl 1 [MousiTe o aucnepcHoi ¢aze u | XapakTepu3oBaTh Pa3IHUHbIE IIpoBoauTs, HabmMIOAATH U (dopmupoBanue
JUCIIEPCUOHHON cpene. | TUIbI JUCIEPCHBIX CUCTEM HA ONUCHIBATh XUMHYECKUH OTBETCTBEHHOT'O

ArperaTHoe COCTOSIHHE pa3Mep
gactul (as3pl, KaKk OCHOBa JUIA
Kinaccudukamuu JICTICPCHBIX
CHUCTEM. OMYIBCHH, CYyCIICH3UH,
a’po301u — TPYTIITEL
rpyOOAMCIEPCHBIX  CHCTEM, UX
MPEICTaBUTENN. 30U W Ted —
TPYIIIBI TOHKOJHUCIIEPCHBIX
CHUCTEM, UX  MPeICTaBUTEIH.
IlonsiTue o0  cuHepesuce U
KOATYIISAIIAH.

Jlemoncmpayuu. Konnekuuu
00pasIoB pa3IMYHBIX
JWCTIepCHBIX cucteM. CHHepesnc
" Koaryinauus

Jlabopamopnuvie OnbvLMbL.
[Monyuenne KOJIJIOMTHOTO
pacTtBopa KYPHHOTO Oenka,

HCCIIEIOBAaHUE €ro CBOWCTB C
IIOMOIIBIO JIA3€PHOM YKa3Ku U
MPOBEICHUE €ro JCHATypaIliH.

ITomyuenue 3MYJIbCUU
pacTUTENEHOTO Macia u
HaOmrofieHue 3a e€ PacClIOCHHEM.
[Tonyuenue CyCIIEH3UHU

«HM3BCCTKOBOI'O MOJIOKa» u

OCHOBE arperaTHoro COCTOSHHS
ICTIepCHOM (ha3bl U
JUCTIEPCUOHHOM CcpeJibl.
PackpbIBaTh posb pa3IMYHBIX
THUIIOB JIUCIIEPCHBIX CHCTEM B
JKU3HU NIPUPOABI U 00IIIeCTRa.

SKCTIEPUMEHT

OTHOHICHUSA K YUCHHUIO,
TOTOBHOCTH U CITOCOOHOCTH
K CAaMOPa3BUTHIO U
caM000pa30BaHUIO HA
OCHOBE MOTHBAIIUU K
00YUYCHHIO U TIO3HAHUIO




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No paszienos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
/i 4acoB Marepuana IIpenmeTrHbie MeranpenmeTHble JIM4HOCTHBIC
HaOoienne 3a eé
ceIMMEHTaIuen
10/10 | KonrponbHast paborta Ne 1 TectupoBanue, pemeHue 3a1a4 ¥ | BHITOTHAT TECTH, pemarhb KoppektupoBars CBOM 3HaHUS B
1 no pazgeny : Ctpoenue YIpa’KHEHUH 1o TeMe 3aJa4u ¥ yIpaXHEHHS 110 TEME. COOTBETCTBHH C IUNTAHUPYEMBIM
BEIIECTB pe3yabraroMm
Xumnueckue peakuuu (12 4)
11/1 | Knaccuduxamnus 1 AJoTponu3anus u | OnpenensaTs NPUHAIIC)KHOCTD [onTBepxmath (hopmupoBanue
XMMHYECKHX PEaKIUi n3oMepu3anusl, Kak peakiuun 0e3 | XMMHUYeCKOH peakuuy K TOMY WIN | KOJIMYECTBEHHYIO OTBETCTBEHHOI'O
U3MEHEHHsS COCTaBa BEIECTB. | NHOMY TUILy HA OCHOBAaHMU IO XapaKTePUCTUKY 3K30- U OTHOIIEHUS K YICHHUIO,
AmnoTponust U €€ IPHYHHBL Pa3NYHBIX TPU3HAKOB. SHJIOTEPMUYECKUX PEAKIHH TOTOBHOCTH ¥ CIIOCOOHOCTH
pacuéramu 1o K CaMOpPa3BUTUIO U
TEPMOXUMHYECKUM caM000pa30BaHMUIO Ha
YpaBHCHUAM. OCHOBC MOTHBAIIUMHU K
00y4YEeHHIO U TIO3HAHHIO
12/2 | Knaccuduxamms 1 Knaccupukamms  peakuuit 1o | OTpakaTh Ha IHChME TEIUIOBON [onTBepxmats (hopmupoBanue
XMMHUYECKHX PEaKIHH. pa3IM4HBIM ~ OCHOBAaHUWSIM: 110 | 3((PEeKT XUMHUECKHX PEaKLHii C KOJINYECTBEHHYIO OTBETCTBEHHOI'O
YpoK-TIpaKTHKYM YUCITy W COCTaBy PEAarcHTOB H | IMOMOIIBIO TEPMOXMMHUECKHX XapaKTePUCTUKY 3K30- U OTHOIICHUS K YIECHUIO,
MPOAYKTOB, 1o  ¢aze, IO | ypaBHEHHI. SHJIOTEPMUYECKUX PEaKIHH TOTOBHOCTH ¥ CIIOCOOHOCTH
UCIIONIb30BAHNIO  KaTaJnu3aTropa pacuéramu 1o K CaMOpa3BUTHUIO U
mwm QepMeHTa, MO TEIIOBOMY TEPMOXUMHYECKUM caM000pa3oBaHUIO Ha
addexTy. Tepmoxumudeckue YPaBHEHHSIM. OCHOBE MOTHBAITIH K

YpaBHEHUS PEAKIIUMN.
Jlemoncmpayuu. PactBopenue
CEpPHOM KHMCIIOThI U aMMHUAYHOMI
CeJIUTPHI M (PUKCAIsl TEIIOBBIX
SIBTICHUH JJIs1 3THX IIPOLIECCOB

00y4YEeHHIO U TIO3HAHUIO




KOJIH [TnaHUpyeMBIe pe3yJIbTaThI
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
13/3 | CkopoCTh XUMHYECKHX 1 @akTopbl, OT KOTOPHIX 3aBHUCHT | YCTaHABIMBAThH 3aBHCUMOCTb Xapaxrepn3oBaTh (hepMEHTHI [IpoBomuTh, HaGIIOAATD U
peakuuit CKOPOCTb XMMHYECKHX DEaKLHi: | CKOPOCTH XMMHUUYECKOH peaKuuu Kak OMOJIOTHYeCKUe OIMCHIBaTh XUMHYECKHH
NPUPOZIA PEarUPYIOIINX BELIECTB, | OT MPUPOIBI PEarHPyOLINX KaTaJIn3aTophl OSITKOBOMH 9KCHEPUMEHT
TeMmreparypa,  IUIONIagb  HX | BEHIECTB, UX KOHIIEHTPALUH, NPUPOJBI U PACKPBIBATH MX POJIb
COIPHKOCHOBEHHS DPEardpyroliuX | TeMIepaTypbl U IUIOMIAAN HX B IIPOTEKaHUH OMOXHMHYECKHX
BEIECTB, MX  KOHLEHTPALUs, | CONMPUKOCHOBEHHSI. peakuuii Ha OCHOBE
IPUCYTCTBUE Karanus3aropa. | PackpbIBaTh poiib KaTaJlM3aTOPOB | MEXKIPEAMETHBIX CBS3eH ¢
[MonsiTue o karannze. PepMeHTHI, | Kak ()aKTOPOB YBEIUUCHHUS Ouonoruei
KaK OMOJIOTHYECKHe | CKOPOCTH XMMHUUYECKOH peakuuy 1
KaTanu3aropbl. IHrMONTOpEI, Kak | paccMaTpuBaTh HHIHOUTOPHI KaK
«aHTOHUMBD) KaTaJIU3aTOPOB U UX | «aHTOHHWMBD) KaTaJIn3aTopoB.
3Ha4YCHHE.

14/4 | Jlabopamopnas paboma 1 [onsarue o xkaramuze. epMeHTHI, | YCTaHABIMBATH 3aBUCHMOCTD Xapaktepu3oBarb (hepMEHTEI [IpoBoauTh, HAOMOAATE U
MNe 1: HWcnonb3oBaHue Kak OMOJIOTNYECKUE | CKOPOCTH XMMHUUYECKOH peaKiuu KakK OMOJIOTHYECKHe OIUCHIBATH XUMHUYUECKHIA
HEOPraHMYECKHX KaTaJIn3aTopBL. OT MIPUPOABI PEarupyrOLINX KaTaJIn3aTophl OSIKOBOMH 9KCHEPUMEHT
KaTajau3aTtopoB (coiei BEILIECTB, NX KOHLEHTPALHH, MIPUPOJIBI M PACKPBIBATH MX POJIb
Kenesa, HoAua Kaus) 1 TEMIIEPaTyphl U IUIOMIAAN HX B IIPOTEKaHUH OMOXUMUYECKUX
MIPUPOJTHBIX OOBEKTOB, CONPUKOCHOBEHUSI. peakuuii Ha OCHOBE
coJIeprKalliX Karanazy MEKIPEIMETHBIX CBSI3eH C
(ceIpoe Mmsco, Ouonorueit
KapTodeins) s
Ppa3oKeHHUs IEPOKCHIA
BOJIOpOJA

15/5 | O6parumMocTb 1 Krnaccudukanms xuMHuueckux | ONnuChIBaTH COCTOSHUS [IpoBomuTh, HaGIIOAATE U (opmupoBanue
XAMHYECKHX PEaKIHi. peakquii 1O  NPH3HAKy HX | XHMHYECKOTO PaBHOBECHS H OIMCHIBaTh XUMHUYCCKHI OTBETCTBEHHOT'O
Xumuyeckoe paBHOBECHE Hanpapienus.  Ilonstme 00 | mpeanarars crocoOblI €ro 9KCIIEPUMEHT OTHOIIECHUS K YYEHUIO,
M CIIOCOOBI €70 00paTUMBIX PpeaxmmsIx 1 | CMEIIeHHUs B HEOOXOIUMYIO TOTOBHOCTH U CITOCOOHOCTH
CMelIeHUs XMMHYECKOM PaBHOBECHH. | CTOPOHY HA OCHOBE aHAJIM3a K CaMOpa3BUTHUIO U

[Tpunmun Jle-1laTenbe u cmocoObl | XapaKTePUCTUKH PEAKIINH U caM000pa30BaHUIO HA
CMEILCHHUS xuMmudeckoro | npuHnuna Jle-Ilatense. OCHOBE MOTHBALIUH K
paBHOBECHS. Oourast 00Y4EHHIO U TO3HAHUIO




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB

No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO

n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
XapaKTepHCTHKA peakuuii
CHHTE30B aMMHaka W OKCHIA
cepor(VI) U paccCMOTpEHHE
YCIOBUH CMEILIEHUS ux
paBHOBECHSI HA TIPOU3BOJICTBE.

16/6 | Tmaponus 1 OOparuMmerii u  HeoOpaTuMbIi | OmpenenaTs THII THAPOJIH3a COMU | XapaKTepu30BaTh POib [IpoBoauTh, HaOMIOAATH U

rUApon3bl. [ MaAponu3 comneii v ero | Ha OCHOBE aHaJM3a e€ CoCTaBa. THIPOJIM3a OPraHUYEeCKUX OIUCHIBATH XMMHUUECKHIA
Tunel.  [mapommns opranmdeckux | KimaccmbummpoBaTs rupponms COEIMHEHUH, KaK XUMUYECKOU SKCIIEPUMEHT
COEIMHEHNH B JKUBBIX | cOJlei OCHOBBI 0OMEHa BEIIECTB U
OpPraHU3MOB, KaK OCHOBAa OOMEHa | IO KaTHOHY U aHHOHY. SHEPrUH B )KUBBIX OPraHU3MaX.
BEIIIECTB. [MTonsiTne 00
SHEPreTUUECKOM OOMEHE B KIIETKE
W POJIM TUAPONIN3A B HEM.

17/7 | JlaGoparopHas pabota Ne 1 Impponus comeit u ero Tumbl. | OnpenensTs THII THAPOJN3a COMH | XapaKTephU30BaTh Pojb [IpoBomuTh, HaGIIOAATD U
2: UcnpiTanue leponm OpPraHNM4Y€CKUX | Ha OCHOBC aHaJIM3a e€ cocrasa. TUAPOIN3a OPraHuYCCKUX ONMCHIBATh XUMHUYECKHUH
WHIUKaTOPaMH CPEIbI COEIMHEHNI B xuBbIX | Kmaccnpuunposars runponms COEMHEHUH, KaK XMMHYECKOH 9KCTIEPUMEHT
pacTBOpOB cojei OpraHu3MOB, KaKk OCHOBa OOMeHa | cosei OCHOBBI 0OMEHa BEIIECTB U
Pa3JINYHBIX THIIOB. BEILIECTB. 10 KaTHOHY M aHHOHY. SHEPTUH B )KUBBIX OPTaHU3MaX.

18/8 | OkucauTenbHO- 1 Crerenp  okucneHus W e€ | OnpenensTb OKUCIUTEIBHO- Paznuyarh oxucauTEND U [IpoBomuTh, HaOIIOAATD U
BOCCTaHOBHTEIIBHbIC ompefeneHue 1o (GopMylaM | BOCCTAaHOBHUTENIbHBIC PEAKIIUU KaK | BOCCTAHOBUTEIb, IPOLIECCHI OIIMCBHIBATH XUMHUUECKHUN
peakuu OpPraHMYEeCKHX M HEOPraHWYECKUX | MPOLECCH C U3MEHEHNUEM OKHCJICHHS ¥ BOCCTAHOBIICHHSI.

BEIIECTB. DJIEMEHTHI 1 BEIIECTBA,

Kak OKHCIIUTEIIN i
BoccraHoBuTenau. Ilonstue o
npoueccax OKHCJICHUS u
BoccraHoBinenus. CocTaBieHHE

YpPaBHEHUI XUMHYECKUX peakuui
Ha OCHOBE JIEKTPOHHOTO0 OajaHca.

CTENEHEH OKHCIICHUS DJIEMEHTOB
BEIIIECTB, yYaCTBYIOIIUX B
peaKkium.

Cocramars ypaBHeHus OBP Ha
OCHOBE DJIEKTPOHHOrO OanaHca.
IKCIIEPUMEHT




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No paszienos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
/i 4acoB Marepuana IIpenmeTrHbie MeranpenmeTHble JIM4HOCTHBIC
19/9 | DnekTpoau3 paciiIaBoB U 1 XapakTepucTuka  3JIeKTponu3a, | OMUCHIBATH AIEKTPOIIN3 KaKk XapaxTepHu3oBaTh (opmupoBanue
pacTBOpPOB. Kak OKHCIIUTEIBHO- | OKHCIUTEIBHO- MIPAaKTHYECKOE 3HAYCHUE OTBETCTBEHHOI'O
[pakTrueckoe BOCCTaHOBHUTEJIFHOTO  ITPOIIECCa. | BOCCTAHOBHUTENBHBIN IPOIIECC. JIEKTPONIN3a HA IIPUMeEpe OTHOIICHUS K YIECHUIO,
[IpUMEHEHHE OcobeHHOCTH ANIEKTPOIIN3a, | Paznuuare 51eKTpoin3 paciiiaBoB | MONYYSHUs] aKTUBHBIX METAJUIOB | TOTOBHOCTH U CIIOCOOHOCTH
JNEKTPOIIH3A MIPOTEKAONIETO0 B PAacTBOpPax | M BOAHBIX PACTBOPOB. 1 HEMETAJIOB, a TAKXKE K CaMOpa3BUTHUIO U
AIIEKTPOIIUTOB. [MpakTyeckoe raJlbBaHOIIACTHKHY, caM000pa30BaHMUIO Ha
IIPUMEHEHHE JNIEKTPOJIN3a: ralbBaHOCTETUH, OCHOBE MOTHBAIINHX K
MOJyYeHHE TaJOTreHOB, BOJIOPO/Ia, padUHIUPOBAHHUH LIBETHBIX 00Yy4EHHIO U TI03HAHUIO
KHCJIOPO/1A, IIETOYHBIX METaJIOB METaJlIoB
W IIeJoYeil, a TaKkkKe aJlOMHHUS
QNIEKTPONIM30M  DAacIIaBOB |
pacTBOPOB  COCIMHEHHH  3THX
3JIEMEHTOB. [MonsiTue 0
raJbBaHOIIIACTHKE,
rajbBaHOCTETUH, PaMHUPOBAHUH
L[BETHBIX METAJIIOB.
20/10 | TIpakrmiueckas paborta Ne 1 Pemenne  sxcrepuMeHTanbHBIX | [lmaHMpOBATH, MPOBOANUTH [ImarnpoBaTh, IPOBOIUTH (dhopmupoBanue
1. Pemenue 3a1a4 1Mo TeMe «XWMHUYEcKas | HaOIIOaTh M ONMCHIBATh HaOII0NATh U OITUCHIBATh OTBETCTBEHHOT'O
OKCIICPUMEHTAJIbHBIX peakus» XUMHUYECKHUH OKCIICPUMEHT C XUMHUYECKUH OKCIICPUMEHT C OTHOMICHUSA K YUCHHUIO,
3ajaq 1o TeMe COOJIIO/ICHUEM TTPABUII TEXHUKH COOJIIOICHUEM TIPABMII TEXHUKN | TOTOBHOCTH U CIIOCOOHOCTH
«XUMHYECKas peaKiushy 0e301macHOCTH 0e301acHOCTH K CaMOpa3BUTHUIO U
camM0o00pa3oBaHMIO Ha
OCHOBE MOTHBAIIMH K
00yYEHHUIO U TTO3HAHUIO
21/11 | TloBTOpeHwme U 1 TectupoBanue, pemieHue 3a1a4 ¥ | BHITOTHAT TECTH, pemaTh [IpoBoaHTE OLIEHKY Koppektuposars cBon
0000111eHNe N3YYeHHOTO YIpaKHEHUH 1o Teme 3aJa4u ¥ yIpaXHEHHS 110 TeMe. COOCTBEHHBIX JOCTH)KEHUH B 3HaHMs B COOTBETCTBUH C
YCBOCHUH TEMBI. IUTAHUPYEMBIM PE3yIbTaTOM
22/12 | KourponsHas pabora Ne 1 TectupoBaHue, peleHue 3a1a4 ¥ | BbIIOMHATE TECTHI, pelaThb IIpoBoauTh OLIEHKY Koppekruposats cBou

2 «XuMuyeckue
PEaKIm»

YIOpaXXHEHUH 1o TeMe

3aJa4u U YOPaKHCHUS 10 TEME.

COOCTBEHHBIX I[OCTI/DKCHI/Iﬁ B
YCBOCHUH TEMBI.

3HaHUS B COOTBETCTBUH C
TUTAHUPYEMBIM PE3YIIBTaTOM




KOJIH [Tnanupyemble pe3ysbTaThl
HanmeHnoBanue YEeCTB
Ne pasenos, TeM 0 OcHOBHOE coziepx)aHue yueOHOro
n/n 4acoB Marepuaia IIpenmerHbIe MertamnpeameTHble JInanocTHBIE
BemecTBa u ux cpoiicTa (8 1)
23/1 | Mertamsl 1 dusnyeckue cBoicTBa MeTaIoB, | Xapakrepu3oBarbk (usnueckue u | Habmromare u onuceiBaTh (dopmupoBanue

Kak (QyHKOHS HMX CTPOCHUS. | XMMHUYECKHE CBOMCTBA METAJUIOB | XHUMHUYECKHH 3KCIEPUMEHT OTBETCTBEHHOT'O
JleneHue MeTansioB Ha IPYNIbI B | KaKk  (YHKIHMIO CTPOCHHS  HX OTHOIIEHUSI K YYEHUIO,
TEXHUKE M XUMHHU. XHMHUYECKHE | aTOMOB M KPHCTAJUIOB Ha OCHOBE TOTOBHOCTH U CIIOCOOHOCTH
CBOWCTBA METaJUIOB n | npencrasirennii 06 OBP  n K CaMOPa3BUTHUIO U
ANIEKTPOXUMHYECKUI psn | MONOKEHUs METaJJIOB B caM000pa30BaHUIO Ha
HaIpsDKeHUH. IMonsTue 0 | MEKTPOXNMHUECKOM pany OCHOBE MOTHBAIINH K
METaJIOTEPMUHN HarpsHKSHUH. 00Yy4EHHIO U TT03HAHUIO
(amFOMUHOTEPMUH, MAaTHUETEPMHN
u ap.).

24/2 | Hemerasmisl. 1 Hemeramner  kak — okuciurtend. | OnuckiBaTh 0COOCHHOCTH HaOmonats 1 onuckiBaTh (opmupoBanue

Bbnaropoanbie rass Hemerannel kak BOCCTAHOBHUTENH. | MOJOKCHUS HEMETAITIOB B XUMHUYECKUH SKCIIEPUMEHT OTBETCTBEHHOI'O
Pan  anekrpoorpunarensHoctH. | [lepuoanueckoii tadmune 1. U. OTHOUICHUS K YUCHHUIO,
Wuepruble wnm  Onmaropomueie | MeHzesneeBa, CTPOSHHE X TOTOBHOCTH U CIIOCOOHOCTH
rassl. aTOMOB M KPHCTAJUIOB. K CaMOpa3BUTHIO U
CpaBHMBATh CIIOCOOHOCTH K camM000pa3oBaHMIO Ha
AJJIOTPOIIMH C METAJUIaMH. OCHOBE MOTHBALIMHN K
Xapaxtepu3oBaTh 00II1E 00Yy4EHHIO U TI03HAHUIO
XUMHYECKHE CBOMCTBA
HeMmeTa/uioB B ceete OBP u ux
TIOJIOKEHUS] HEMETAIUIOB B DALY
UIEKTPOOTPULIATEILHOCTH.

25/3 | Kucnotsl 1 Kucnots! ¢ Toukn 3peHus aroMHO- | COOTHOCHTB NpeJCTaBUTEINCH [IpoBomuTh, HAOIIOAATE U (opmupoBanne
HEOPraHU4ecKue 1 MOJIEKYJIIPHOTO y4eHHs. KHCIOTEl | OpraHuuecKuX U HEOPraHMYECKUX | OOBSICHATH PE3YIbTaThl OTBETCTBEHHOI'O
OpraHHYecKue. C  TOYKM  3pEHHS  TEOPHH | KHCIOT C COOTBETCTBYIOLIECH MIPOBEAEHHOTO XUMHYECKOTO OTHOIIIECHUS K YICHUIO,
JlabopaTopnas pabota Ne AIEKTPOTUTUYECKOMN KJIacCu(UKAIIMOHHOMN TPYTIIOH. JKCIIEpUMEHTA TOTOBHOCTH U CIOCOOHOCTH
3: UccnenoBanue muccoranuy. Kucnotsl ¢ Toukn | OmuckiBaTh 0OIIME CBOMCTBA K CaMOpa3BUTHUIO U
KOHIICHTPUPOBaHHBIX 3pEHUs]  IPOTOHHOM  TEOPUH. | OPraHUYECKUX M HEOPraHMYECKHUX caM000pa3oBaHHUIO Ha

pacTBOPOB COJISIHOM U

KHCIIOT B cBeTe TOJl ¥ ¢ mo3uiuu




KOJIU [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
YKCYCHOM KUCIIOT OO0mue XUMHYECKHE CBOWCTBA | OKHCIICHUS-BOCCTAHOBIICHUS OCHOBE MOTHBALIUU K
KamneIbHbIM METOAOM kucioT. Knmaccudukanys kucinor. | KaTMOHA BOIOPOa MIIM aHUOHA 00Y4EHHIO U TI03HAHUIO
IIpY MX pa30aBICHUN KHCJIOTHOTO OCTaTKa.
BOJIOH. OnpenensiTb 0COOEHHOCTH
XHMHYECKHX CBOMCTB a30THOM,
KOHUEHTPUPOBAHHOU CEpHOM U
MYpPaBbUHOM KUCIIOT.

26/4 | OcHoBanwust 1 OcHoBaHMs ¢ TOYkH 3peHHs | ONHCHIBATH HEOPTaHMYECKHE [IpoBoanTh, HAOIIOAATE U (hopmupoBanue
HEOpTraHU4ecKue U aTOMHO-MOJIEKYJISIPHOTO  y4eHHs. | ocHoBaHMA B cBeTe TO/I. OTIHCBIBATH XUMHUECKHH OTBETCTBEHHOTO
OpraHHYECKUE OCHOBaHUSI C TOYKH 3PEHUS IKCIIEPUMEHT OTHOIIEHUS K YIEHHUIO,

TCOPUH JNIEKTPOIUTHUECKON XapakTepu30BaTh CBOHCTBA TOTOBHOCTH M CLIOCOOHOCTH
mucconuanyy.  OcHoBaHust ¢ | OPraHMYCCKUX W HEOPraHWYCeCKUX K CaMOPAa3BUTHIO U

TOUYKH 3PEHUS IPOTOHHON TEOPUH. OECKMITIOPOTHBIX OCHOBAHHH B caM000pa30BaHUIO HA
Knaccuguxkarms OCHOBaHUU. . OCHOBE MOTHUBAIUU K
Xumuueckue cBoiictea | CBETC IPOTOHHOM TCOPHH. 00yYEHHIO U TIO3HAHUIO
OpPraHUYEeCKUX U HEOPraHUUYECKUX

OCHOBaHHH.

27/5 | AmdorepHsie 1 Heopranuueckue amdorepHbie XapakTepu3oBaTh OpraHudeckue | ApryMEeHTHpPOBATh CBOICTBa PackpeiBaThk Ha OCHOBE
COEIMHEHUS COEIMHEHUS: OKCUIBI 1 1 HeopraHudyeckue aMmpoTepHbIe AMHMHOKHCJIOT KaK aM(OTEpPHBIX | MEXIPEeIMETHbIX CBA3EH ¢
HEOpPTaHUYeCKue U THIPOKCHU]IBI, — UX CBOMCTBA U COEJIMHEHUS KaK BEILeCTBa C OpPraHUYECKUX COSAUHCHUI. Ouosorueit ponb
OpraHu4ecKkue mony4deHne. AM(oTepHbIe JIBOWCTBEHHOU (pyHKIIHEH aMUHOKUCIIOT B
Jlabopartopras paGora Ne OpraHUYecKHe COCIUHEHUS Ha KHCIOTHO-OCHOBHBIX CBOMCTB. OpraHu3alUN KU3HU
4: Iomyuenne MIPUMEPE aMHHOKHCIIOT.
amdorepHOTO [Mentune! 1 nenTuaHAs CBA3b.

TUAPOKCHUIA U U3yUEHUE
€ro CBOMCTB

Jlemoncmpayuu. Pa3znuunbie
CITy4ad B3auMOACHCTBIS
pacTBOPOB CcoJiel aTFOMHHUS CO
IEJI0YBIO.




KOJIH [Tnanupyemble pe3ysbTaThl
HanmeHnoBanue YEeCTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
28/6 | Conu. JlabopatopHast 1 Krnaccudukanms conell. | XapakTepus3oBaTb CONH XapakTepu30Barh KECTKOCTh [IpoBomuTh, HaGIIOAATD U
pabora Ne 5: KéctrkocTh BOIBI M CIOCOOBI €€ | OPraHMYeCKUX W HEOPraHWYECKUX | BOIBI M MPEIaraTh CriocOObI €€ | ONMMUCHIBATh XMMUYECKHUN
[TpoBenenue ycrpanernus. [lepexox kapOoHara | KHCIOT B CBETE TCOPHUHU yCTpaHEHHUSL. 9KCTIEPUMEHT
Ka4eCTBEHHBIX pPEaKLUi B THUAPOKapOOHaT M OOpaTHO. | PIEKTPOTUTUIECCKOM OmnwuceiBath 00mKE CBOICTBA
10 OTIPEICIICHUIO O0mpe XWMHUYECKHE CBOWMCTBA | IMCCOIMAIINH. coneti B cBete TO/I.
cocTaBa COITH. coneil. CooTHOCUTD IpeICTaBUTENCH
Lemoncmpayuu. Ilomyuenue COJIEl OPraHUYECKUX U
XKECTKOM BOJIBI U yCTpaHEHHUE €& HEOpraHUYECKHX KHCIOT C
JKECTKOCTH. COOTBETCTBYIOIIEH
KJ1acCU(PUKAIIMOHHON TPYTIITON.
29/7 | IloBTOpEHUE U 1 TectupoBaHue, pemieHne 3ana4 U | BeIIOmHITE TecThl, penaTh [TpoBomUTE OLIEHKY Koppexruposars cBon
O606H1€HI/IC TCMBI pra)KHeHI/Iﬁ 10 TEMC 3aJa41 U YOPaXKHCHUA 110 TEME. COOCTBEHHBIX [[OCTI/I)KCHI/Iﬁ B 3HAaHUA B COOTBETCTBUU C
YCBOCHUH TEMBI. TUTAHUPYEMBIM PE3yITbTaTOM
30/8 | KonurtponpHas pabota Ne 1 TectupoBanue, pemeHne 3anad u | BeITOMHSITE TecThl, penaTh [TpoBomUTE OLIEHKY
3 «BemecTBa 1 UX YIPa)KHEHUH 110 TEME 3a71a44 U YIIPAKHEHMS 110 TEME. COOCTBEHHBIX JOCTI)KEHHI B
CBOHCTBa» YCBOCHUH TEMBI.
XuMus 1 COBpeMeHHOe 0011ecTBO (2 1)
31/1 | Xumwuyeckas TexHonorus | 1 [Monsitre 0 XMMHUECKOH | XapakTepu30BaTh XUMHUYECKYIO OnuceIBaTh XUMAYECKUE YcraHaBMBaTh aHAIOTUH
TEXHOJIOTHH. XUMHYECKHE | TEXHOIOTHIO KaK TIPOIIECCHI, JISKAIINE B OCHOBE MEXIY JIBYMS
peaxkuuu B IIPOM3BOJICTBE | MPOU3BOIUTEIBEHYIO CHITY IIPOM3BOJICTBA AMMHAKa IIPOM3BO/ICTBAMH.
amMmmuaka W MeraHonma. OOmias | oOmiecTna. METaHOJIa, C MOMOIIBI0 porHOoro | PopmynupoBars o0mHe
KJ1accu(pUKaMOHHAs SI3BIKA U SI3BIKA XMMUH Hay4YHbIe TPUHIUIIBI

XapaKTepPUCTUKA PEaKlUii CHHTE3a
B TIPOU3BOJICTBE JTHX IMPOIYKTOB.
Hayunble npuHLIMIBL, JeXalle B
OCHOBE TIPOM3BOJICTBA aMMHaKa H
meranona.  CpaBHEHHE  3THUX
IIPOU3BOJICTB.

XUMHUYECCKOI'o IMPpONU3BOACTBA




KOJIH [Tnanupyemble pe3ysbTaThl
HaumenoBanue 4ECTB
No pasenos, TeM o OCHOBHOE CoJiepKaHUE YIEOHOTO
n/n 4acoB Marepuana IIpenmerHsbie MeranpenmeTHble JInyHocTHBIE
32/2 | Xumuueckas 1 MapKupOBKa yIaKOBOYHBIX ApryMEHTHPOBATh YMeTh monmyuars HeoOxoauMyto | GopMupoBaHue
IPaMOTHOCTh KaK MarepuaoB, JMEKTPOHUKH U HEO0XOAUMOCTb XUMUIECKOM WH(POPMAIUIO C MAPKUPOBOK Ha | OTBETCTBEHHOT'O
KOMIIOHEHT OOIIei OBITOBOI TEXHUKH, IKOJIOTHYHOTO | TPAMOTHOCTH KaK KOMITOHEHTA YIAKOBKAX Pa3INYHBIX OTHOIIICHUSI K YICHUIO,
KYJIBTYPBI YEI0BEKA. TOBapa, IPOAYKTOB [TUTAHUS, OOIIEeKyIBTypHOI MIPOMBILICHHBIX U TOTOBHOCTH U CITOCOOHOCTH
Jlabopatopuas pabora Ne STUKETOK 110 YXO/Y 32 OJICIKIOM. KOMITETEHTHOCTH Y€JIOBEKa. MIPOJIOBOJILCTBEHHBIX TOBAPOB K CaMOPa3BUTHUIO U
6: Uzyuenue Lemoncmpayuu. camM000pa30BaHMIO Ha
MapKHUPOBOK Pa3UuHbIX BupneodparMeHThI 1 crnaipl o OCHOBE MOTHBAIIUH K
BH/JIOB MTPOMBINUICHHBIX U CTENEHHU 3KOJIOTHYECKOW YUCTOTHI 00YYCHHIO U TIO3HAHHIO
MTPOIOBOJIbCTBEHHBIX TOBapa.
TOBapOB
IloBTOpeHue u 0000meHME (2 4)
33/1 | IoxroroBka k utoropoit | 1 TectupoBanue, penieHue 3aj1a4 ¥ | BBIMOTHATH TECTHI, pEIaTh IIpoBoaUTE OLIEHKY Koppekruposars cBou
KOHTPOJIbHOH paboTe YIpaKHEHU# 1o Teme 3a]]a4u U yIPaXHEHHUs 110 TEME COOCTBEHHBIX JOCTHIKCHHI B 3HAHUSA B COOTBETCTBHUH C
YCBOCHUH TEMBI. TUTAHUPYEMBIM PE3YJIbTaTOM
34/2 | WroroBasi KOHTPOJIbHAS 1 TectupoBanue, pelnieHue 3aj1a4 ¥ | BBIMOTHATH TECTHI, peIIaTh IIpoBoaUTE OLIEHKY

pabota 3a Kypc XUMHUH
11 xmacca

YIPa)XKHEHUH 110 TEME

3aJa41 U YOPaXHCHUA 110 TEME

COOCTBEHHBIX TOCTHKEHUI B
YCBOCHUH TEMBI.




KoHTpoJib npeIMeTHBIX pe3y/1bTaTOB

OcHoBHas 3a7]a4a U KPUTEPUH OIICHKH — OBJIAJICHUE CUCTEMOM yueOHBIX ACHCTBUH C
M3y4aeMbIM YU4EeOHBIM MaTePUAJIOM.

Cucrema OIICHKM BKIIOYaeT B ceOs BHYTPEHHIOI (OCYIIECTBISIEMYI0 CaMOW IIKOJIOH) U
BHEIIHIOK (OCYIIECTBIsIEMast BHEIIIHUMHU 110 OTHOIIEHUIO K IIKOJIE CITy>K0aMu).

Jlns  OLEHKM  WCIONIb3yeTcsi mepcoHuuurpoBaHHas uHboOpManus ¢ aHOHUMHAas
(HenepcoHUPHULIMPOBAHHAS).

[lepcoHnuIMPOBaHHON OIIEHKE MOAJNEKAT TOJIBKO METampeIMETHbIE M TMPEIMETHBIC
pe3yabTaThl U3 0J10Ka « BBITyCKHUK HAYy4HUTCS.

OneHka JOCTHXKEHUH peanu3yercs «METOJOM CIOXKEHUS», HpU KOTOpPOM (UKCHUpYeTCs
JOCTH>KEHHE OIIOPHOTO YPOBHS U €T0 MPEBBILIICHUE.

st olleHMBaHMSA WUCTOJB3YIOTCS: CTaHIAPTU3MPOBAHHBIE MHUCHMEHHBIE M YCTHBIE PaOOTHI,
IPOEKTHI, IPaKTUUYECKHE pabOThl, Ja0OpaTOpHbIE pabOThI, TECTHI, 3a4€Thl, TBOPUECKUE PAOOTHI,
caMOaHalu3, CaMOOIICHKa, HAOIIOICHHUS U TIP.

Tunel 3agannii, KOTOpPble HMCHOJbL3YIOTCSH IJI51 OLEHKHU JOCTHKEHHIA:
1o (hopme OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO MPOBEPSIEMBIX 3HAHWMA, YMEHUH, CMOCOOOB NEUCTBHUIl: 0Aa30BBIM M TOBBIIICHHBIN
YPOBEHB;
M0 MCTOJB3YEMbIM CPEJICTBAM: 3aJIaHUs JUIsl MMCHhbMEHHOW WJIM YCTHOUM Oeceibl, MpaKTHYECKUe
3a/1aHus, JJabopaTOpHbIe PadOTHI;
1o ¢popmMe MPOBECHUS: JIJIs1 MHANBUIYAIbHON WM TPYIIIOBON pabOTHI.

HToroBasi oneHKka CKJIAJbIBACTCH U3:

HaKOIUICHHBIX OIEHOK (XapaKTepHU3yIOT AMHAMUKY 00pa30BaTEIIbHBIX TIOCTHKEHUH );
OIICHKH 3a CTaHJapPTU3HPOBAHHBIE WTOTOBBIE PAOOTHI (XapaKTepU3YIOT YPOBEHb MPUCBOCHHS
crocoOoB IeHCTBHIN)

BHYTpeHHIOI0 CcHCTeMYy OIIEHKH Ha CTYNeHHM OCHOBHOIO o00mero o0Opa3oBaHusi
KJ1acCu(UIUPYETCs CIEAYIOMUM 00pa3oM U BKJIHOYAET MPOLETYPHI:
HHIMBUAYAJIbHbIE Pe3yJbTaThl - B cepe pa3BUTHS y HUX KOMIIETEHTHOCTHBIX yMEHHH U
HaBBIKOB, BBISBJISIIOTCS B XOJI€ TICUXO0JIOTO-TI€JarOTHYECKOr0 MOHUTOPHHTA;
NnpeJIMeTHbIe Pe3yJbTAaThl - PE3YyJbTAThl, MOJYYEHHBIE B MPOLECCE OLICHUBAHUS YUYUTEISIMU
IIKOJIBI Ha TPEIMETHOM YPOBHE;
BHYTPUIIKOJIbHbIE Pe3yJabTAThl - PE3yJibTaThl, IMOJYYEHHBIE B XOJ€ AJMUHUCTPATUBHOTO
KOHTpOJISI, WTOTOBOM arTecTalmuu  (KOHTPOJbHBbIE pPalOTHI, MPOMEXKYTOYHBIC, HTOTOBBIE,
JIMarHOCTUYECKHUE);
BHEIIKOJIbHbIC Pe3yJabTAaThbl - pPE3yJbTaTbl OJIMMIIMAJA, KOHKYPCOB, COPEBHOBAHUMU,
KOH(epeHIIHii U T.11.;

XapakrepucTuka Hu(poBoi OLEHKH (0TMETKH)

«5» («OTJMYHO») — ypOBEHb  BBIMIOJHEHUS TpPeOOBAaHMA  3HAYUTEIHLHO  BHIIIE
YIOBJICTBOPUTEILHOTO: OTCYTCTBHE OIMIMOOK KaK MO TEKylleMy, TaK WU IO MPEIbIIyIIeMy
ydeOHOMY MaTepuaiy; He 0ojiee OTHOTO HEJ0UeTa; JIOTUYHOCTh U MOJTHOTA U3JI0KECHHSI.

«4» («XOpolIo») — YPOBEHb BBIMOJTHEHHS TPEOOBAHUIN BBIIEC YIOBICTBOPUTEIHLHOTO:
UCIIOJIb30BAaHUE JIOMOJIHUTENBHOTO MaTepuana, MOJIHOTa U JIOTHYHOCTh PACKPBITUS BOMPOCA;
CaMOCTOSITEIIEHOCTh CYXKICHHI, OTPaXCHHUE CBOETO OTHOIICHUS K MpeaMeTy OOCYXKIEHHUSI.
Hannuue ommbOK M HEIOYETOB B KOJMYECTBEHHOM BBIPAXKEHHH IO OTIEIBHBIM IMpeIMETaM
OTpa)kaeTcs B JOKAJIBHBIX aKTaX O TEKYIEH U HTOroBoH (pyOekHOI) aTTecTaluu .

«3» («yI0BJIETBOPHUTEJIBHO») — JIOCTATOYHBII MHHHUMAJIBHBIA YPOBEHb BBINOJIHEHUS
TpeOOBaHU, MPEIBABIIEMBIX K KOHKPETHOU paboTe, OTAEIbHBIC HAPYIICHHS JIOTHKU H3JI0KEHUS
MaTepuaja; HEMOJHOTa PacKpbITUs Bompoca. Hamuume ommOOK ¥ HEIOYETOB MO OTICIbHBIM
npeaMeTaM B KOJWYECTBEHHOM BBIPAXKEHUM OTPAXKAETCS B JIOKAJTBHBIX aKTax O TEKyIIed M
UTOrOBOH (pyOeKHOIf) aTTecTaluy .



«2» («IJI0X0») — YpPOBEHb BBINIOJHECHUS TPEOOBAHHWI HIDKE YAOBJICTBOPUTEIHHOTO:
HapyIIeHHE JIOTWKH; HEIMOJHOTa, HEePAaCKPHITOCTh OOCYXIaeMOro BOIPOCA, OTCYTCTBHE
apryMeHTaInu J100 OMMO0YHOCTh €€ OCHOBHBIX MOJIOKEeHUH. Hanmune ommboK 1 He109eTOB 110
OTJIEIBHBIM TIPEeIMETaM B KOJMYCCTBCHHOM BBIPAKCHHH OTPAXKACTCS B JIOKAJIBHBIX aKTaX O
TEKyIeld U UTOTOBOM (pyOekHOI) 00 aTTeCTaIuy .

KoHTpoibHO-N3MepuUTe/IbHbIE MaTepHajbl TpeIHAa3HAYCHBl JUIsI HPOBEPKH YPOBHS
YCBOGHHsI y4yeOHOTO MaTepHaja Ha OCHOBAaHHMM 00pa30BATEIBHOTO MHUHHMYyMa COJCpKaHUS
00pa3zoBaHus M TPEOOBAaHHUH K YPOBHIO IMOJATOTOBKM BBITYCKHUKOB MIKOJI. OHM COCTaBIICHBI Ha
OCHOBE MHOTOJICTHEH MEIarorn4ecKol TMPAKTUKA C YYETOM pa3IMYHbIX METOJMYCCKUX
pa3paboTOK.

[To BceM rmaBaM Kypca M MX paszieiiaM MpeiaraeTcsl TeKYIUiH U TeMaTHYeCKU KOHTPOJIb
3HAHWW U YMEHUI B hOpME XUMHUYECKHUX TUKTAHTOB H TECTOB, CAMOCTOSITEIEHBIX M KOHTPOJIBHBIX
pabot. 3aganus 000MX BapUaHTOB paOOT CXOMHBI MO COACPKAHUIO M XapaKTepPy BBITOIHIEMBIX
y4eOHBIX TCHCTBUM.

Hns opranmsanuu 3(QexkTuBHON pabOThl BCEro Kiacca € yYeTOM WHAWBUIAYAIbHBIX
CIOCOOHOCTEH KaXKJI0T0 yUaIerocs B psae padoT, BXOIAIIUX B TOCOOHE, TPECTaBICHBI 3aJaHHs
pa3IMYHBIX YPOBHEW CIIOKHOCTH.

He3amMeHUMBIM MTOMOIITHMKOM I€/Iarora B KOHTPOJIE 3HAHUH SIBISIOTCS 3aJaHHsi B (opme
TecTa. FIX MOXHO HCIIONIb30BaTh HA Pa3HBIX 3Tanax y4eOHOoro mporecca:

. MIPYU U3YYCHUH HOBOTO MaTepHaa;

. Ha JTare 3aKperuieHus] H3y4eHHOTo MaTepHaa;

. Ha ypokax 0000IIa0IIero NOBTOPEHUS;

. IIPU TEKYIIEM U TEMATHYECKOM KOHTPOJIE 3HAHNW, YMEHUN U HABBIKOB ;

. [IPH MTOATOTOBKE K SK3aMEHaM KaK B YCTHOM, Tak U B TUCbMEHHOMN (hopMe, 0COOCHHO B
dbopme EID.

Jns xaxmoil TeMbl U €€ pa3/iesioB MPEIOKEHbI TECTOBBIE 3aJaHUsl PA3HOTO YpPOBHS
CII0’KHOCTH B JIByX BapHaHTax, paCCYUTaHHbIE HA 15—35 MUH WK Ha 1eNbli ypoK. [{J1sd BeICTaB-
JIEHUs1 OLIEHKH TPEJIaraeTcs UCIOoIb30BaTh CAEAYIONIYIO MPOLEHTHYIO IIKAIY:

35% BBIIOJHEHHBIX 3aJaHUH — OILIEHKA «2»;

36—61 % — oreHka «3»;

62—85% — oreHka «4»;

86—100% — oreHKa «5».

B 3aBucHMOCTH OT pe3yJIbTaTOB BHITIOJHEHUS pa0OThl yUUTEh MOKET BHOCHTH B
MPEIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, TIOCKOJIBKY OCHOBHAS 11€1b KOHTPOJIS B
JAHHOM CJTy4ae — He COOCTBEHHO BBICTABJICHUE OIICHKH, a ONPEIeJICHUE YPOBHS YCBOCHUS
yYanmMucs y4eOHOTro MaTepraia U HampaBiIeHUH JanbHeHIel paboThl HaJl TIOBHIIICHUEM Ka-
4yecTBa 3HAHUU

3ananue noa nudpoit 1 ouennBaercs 3 6amiamu; noa nudpoin 2 — 5 Gannamu; no uudpoit
3-8 bamramu. 3aaHusl, OTMEUYCHHBIC *, — JIJISl HHIMBU Yy aJIbHOTO BBITIOJTHEHUSI.
Ecnu e yka3zaHo WHOE, KKl OTBET YacTei OIlCHUBAETCS:

. yactu 1 — 2 Oamnamu;
. yacTu 2 — 4 Oamnamus;
. yacTu 3 - 6 Oamnamu.

OpHako He Bce ydalluecs MPUCTYNAOT K 3aJaHUAM 4acTH 3 M TeM Oosiee BBINOJHSIOT UX
MOJIHOCTHI0. YTOOBI OBBICUTH MOJIOKUTEIBHYIO MOTUBALIMIO K BBIMOJIHEHUIO 3a/laHUi 4acTH 3,
YUUTENb MOXKET OOBSIBUTH O BBHICTABICHUM IO pe3yJbTaTaM TecTa JABYX OLEHOK: NEepBOH — 3a
yacTu 1 1 2, a BTOpoil — 3a 4yacTh 3 — C UCIOJIb30BAaHUEM IIPOLEHTHOM IIKaJIbl OEHKU 3HAHUH.

Bonpocs! a5 Bcex BUJIOB KOHTPOJIS 3HAHUM COCTaBJIEHBI TAKUM 00pa3oM, YTOOBI MeIaror ¢
UX TOMOIIBI0 MOT BBISIBUTH 3HAHUS TI0 BCEM Y3JIOBBIM BOINpOCAM IJIaBbl U pa3jesia Kak Ha
6a30BOM ypOBHE, I'le HeOOXOAMMO TOJBKO BOCHPOHM3BEACHHE yueOHOro MaTepuaia, Tak U Ha



YCIIO)KHEHHOM YPOBHE, T/€ TpeOyeTcss yMEeHNE aHATM3UPOBATh U CPABHUBATH JAHHBIC, IPUMEHSIS
TBOPYECKHUE CIIOCOOHOCTH.

Bce oOyyaromiye Buabl KOHTPOJISI IPEAIOIAaraloT KOJUIEKTHBHYO IEITEIBHOCTh JIHOO B mape,
1100 B IpyIIe U CAMOTIPOBEPKY.

[Ipn moaroToBKe K KOHTPOJBHBIM paboTaM HEOOXOAMMO OOpaTHUTh BHUMAaHUE Ha 3aJaHUSI
YPOKOB 00OOIIAIOIIEro MOBTOPEHHs. B 3TOM cityyae y4ammecs B COOTBETCTBHH CO CBOMMH
CTIIOCOOHOCTSIMH OTIPEIEIISIOT IS ce0s 3aaHusl, KOTOPBIE MOTYT BBIIOJIHUTb.

PacueTnnie 3ala4i pa3jIMYHbIX TUIIOB H ypOBHeﬁ CJIO)KHOCTH MPCACTABJICHBI B rnocoouu
OJ0KaMu, a TaK)ke BKJIFOUCHBI B Pa3HbIC BUABI KOHTPOJIS 3HAHUH. YUUTEIh MOXKET 10 KEITaHHIO
BKJIIOYATh UX KaK JOITIOJIHUTCIIbHOC 3a1aHUC B II000H BUJ KOHTPOJIA WK ONpCajiaratb ydauuMcs
OT/EJIbHBIE CAMOCTOSATENIFHBIE PA0OTHI IO PEIICHHUIO TTOI00HBIX 3a1a4.

IIpoBeneHne XUMUYECKOT0 TUKTAHTA
3amganus Ay 000X BapMAHTOB KPATKO 3alMCHIBAIOTCSA HA JIMIIEBOM CTOPOHE JOCKU WIJIM Ha
KOZOTpaHCIapaHTe; OTBETHI HAa BOIPOCHI JKEIAaTeIbHO HAMMKMCATh Ha 0OPAaTHOM CTOPOHE JOCKH WIIH
TAaKKe€ Ha KOJOTpaHCHAapaHTe. YYHUTEIb 3auMUThIBACT COJAEpPKAHME BOIpPOCA, Yyyalluecs
3alUCHIBAIOT OTBET B TETPAISX.
[To oxOHYaHUM AUKTAHTA TPOBOJAUTCS CAMOIPOBEPKA:

. OIIMOOK HET — OILIEHKA «5»;
. JOTMYIIEHbI 1—2 ommOKu — «4»;
. JOTIYIIEHBI 3 OMUOKU — «3».

B 3aBucHMOCTH OT CTENIEHH OJATOTOBJIEHHOCTH YYHUTENIb MOXKET U3MEHUTH KPUTEPUI OLIEHKH
paloT B MOJIb3Yy yUCHHKA.

IIpoBeaenne caMocTOATEIbHOM PadOTHI

CamocTrosrensHas paboTa npezmnoaaraer 00 napHyto, J100 rpynmnoByo Gopmy paboThl U
JTaeT BO3MOXKHOCTD JIy4Ille OTpaboTaTh U3ydaeMble BOIPOCHI O]l KOHTPOJIEM YYHUTENS U B X0JI€
CaMOCTOSITENIbHOM JIeATeNbHOCTH (U1 oOydaromiei padoThl) JuOO JIydile MOArOTOBUTHCS K
KOHTPOJBHOI paboTe, KOTOPYIO TMPEACTOUT BBINOJIHATH Ha CIEAYIOIEM Ypoke (I
obOobmaromeit padboTel). 3a1aHus BBHINOIHSIOTCS B mape (TpyIie), YTo MO3BOJISET SKOHOMHUTH
BpeMs Ha oTBeT. OTAenbHbIe 3aJaHus (110 3HAKOM *) yyalluecs: BHIIOJHSAIOT CAaMOCTOSITEIBHO.
21.]'[5[ KOHTPOJIA yHJalluMCA NPEAOCTABIIACTCA BO3SMOXHOCTE CBEPUTH CBOU OTBETHI C 3TAJIOHAMH,
KOTOpbIe OYIyT AaHbI yUUTENEM 110 OKOHYaHUN PAOOTHI.

OueHka NpakTU4ecKUX yMeHHu i

Yunurenn AOJIKCH YUUTBIBATD:

- IPaBUIIBHOCTD OINPENIEICHUS LIEJIN OIIBITA;

- CaMOCTOATENBHOCTh MOJ00pa 000PY10BaHHS U OOBEKTOB;

- IOCJIE1I0BATEIbHOCTD B BBINOJIHEHUH PAOOTHI MO 3aKJIAKE OIBITA;

- JJOTUYHOCTH U IT'PAMOTHOCTL B OITMCAHHUN HaGJIIOI[eHI/If/'I, B (1)OpMyJII/Ip0BKe BbIBOJA M3 OIIbITA.

OTMeTKa | - IPAaBUIILHO OTIPE/ICIICHA 1E)Th OTBITA,

"5 - CaMOCTOATEIBHO, C HEOOXOIUMOH MOCIeI0BATEIbHOCTHIO MPOBEACHBI TO00P
000py1I0BaHUS U OOBEKTOB, a TAKKE padOTa MO 3aKIAJKE OIBITA;

- Hay4HO TPaMOTHO, IOTUYHO ONKCAHBI HA0IOIeHUs U C(HOPMYIUPOBAHBI BbI-
BOJIBI U3 OTIBITA.

OTMmeTKa | - MPaBUIILHO OTIPE/IeJICHA IIeITh OIBITA;

"4t - CaMOCTOSTENBHO MPOBEZIeHa paboTa 1o 1noadopy 000py10BaHUs, OOBEKTOB;
TIPU 3aKJIAJIKE OTBITA IOMYCKatOTCs 1 -2 omuoKu;

- HayYHO TPaMOTHO, JIOTUYHO OMMCaHbl HAaOII0AeHUS U C(HOPMYITUPOBAHBI BbI-
BOJIBI U3 OTIBITA;

- B ONMCAHUM HAOJIOJCHUI U3 ONBITA JIOMYCKAIOTCSI HEOOIbIINE HETOYHOCTH




OTMeTKa | - TpPaBUJIBLHO ONPE/IEIICHA LIETb OIbITA;

"3 - Mo00p 000PYI0OBaHUS U OOBEKTOB, a TAK)KE PAOOTHI IO 3aKJIAIKE OIBITA
MIPOBEACHBI C TOMOIIIBIO YUUTEJIS;

- TOTMYCKAIOTCSl HETOUHOCTH U OIIMOKY MPU 3aKJIaJIKE OTbITa, ONMMCAHUU Ha-
omoeHni, popMyIMpPOBAaHIH BBIBOJIOB.

OTMeTKa | - HE ompe/ieNieHa CAaMOCTOATEIBLHO II€Jb OIBITA;

"2 - He 0TOOpaHO HYXHOE 000pYyI0BaHUE;

- JIOMTyCKAIOTCsI CYNIECTBEHHBIE OMUOKH MPU 3aKIaJKE U OPOPMIICHUH OTIBITA.
OueHka ymMeHuUil MPOBOAUTH HAOJIIOIEHUSA

Yuutens A0MKEH YUYUTHIBATS:

- IPaBUJIBHOCTH NMPOBEICHUS HAOIIOIEHNH TI0 3aJIaHUIO;

- YMEHHE BBIACIATH CYIIECTBEHHBIC IPU3HAKU Y HA0II01aeMOro 00beKTa (Imporecca),

- JIOTUYHOCTH U HAYYHYI0 TPAMOTHOCTH B O()OpPMJICHUU Pe3yJAbTATOB HAOIIOICHUA 1 B
BBIBOJIAX;

- MPOBEJICHNE HAOIIOACHUS TI0 33/ IaHHIO;

OtMmeTKa | - MPaBUIBHO IO 33/IaHUIO YUHUTENS TIPOBEACHO HAOIIOACHHE;

"o - BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKH Y HaOII01aeMoro o0beKTa (mpoiecca);
- JIOTUYHO, HAYYHO TPaMOTHO 0()OpPMIICHBI Pe3yJIbTaThl HAOIIOIEHUH 1 BHIBOIBI.
OtMmeTKa | - MPaBUIBHO MO 33/IaHUIO YUHUTENS IPOBEACHO HAOII0ICHHE,

"4t - TIPY BBIJICJICHUHU CYIIECTBEHHBIX MPU3HAKOB y HaOI0gaeMoro o0bekra (mpo-
11ecca) Ha3BaHbl BTOPOCTETICHHBIE;

- JIONyCKaeTcs HEOPEKHOCTh B 0(hOpMIICHHH HAOJI0ICHUN U BBIBOJIOB.
OTMeTKa | - JOMYCKAIOTCSA HETOYHOCTHU U 1-2 omMOKYM B POBEICHUH HAOIOICHUH T10 3a-
"3 JTAHUIO YUUTES;

- TIPH BBIJICJICHUHN CYIIECTBEHHBIX MPU3HAKOB y HaOI0gaeMoro o0bekTa (mpo-
11ecca) BBIACISIOTCS JHUIIb HEKOTOPBIE;

- nomyckarTcs omuOku (1-2) B oopmiieHnr HaOII0IEHUN U BBIBOJIOB.
OtMmeTKka | - gommyckaroTcs ommoOKu (3-4) B mpoBeIeHUN HAOMIOACHUH 0 3aJaHUI0 YUUTEJIS,
2 - HETIPaBWJIBHO BBIJEISIFOTCS TIPU3HAKU HAOII0AaeMOro o0beKTa (mpoiiecca);

- nomyckaroTcs omnoku (3-4) B oopmiieHnn HaOII0IeHUH U BEIBOI0B. Dopma
aTTeCTallly IO OMOJOTUH MOXKET OBITh PA3IMYHON: YCTHBIN dK3aMEH 110
OmyeraM, 3ammTa pedepara, TECCTUPOBAHUE, 3aIIIUTa ITPOCKTA.

@opMBbI MpeIcTaABIEHUsI 00pPa30BaTeIbHBIX Pe3yJIbTATOB:

— Tabenb yCmeBaeMOCTH MO MpeaMeTaMm (C yKa3zaHHeM TpeOOBaHHM, MPENbSBISIEMBIX K
BBICTaBJICHUIO OTMETOK);

- TEKCTHI UTOTOBBIX THATHOCTUYCCKUX KOHTPOJIBHBIX padOT, TUKTAHTOB M T.JI. U aHAIN3 UX
BBITIOJTHEHHS YIaiumMcs (MHGopMaIus 00 3JIEMEHTaX M YPOBHSX IPOBEPSIEMOT0 3HAHUS — 3HAHMUSI,
MMOHWMAaHHUS, TPUMCHECHHS, CUCTCMATH3AIHH);

- YCTHasl OIIEHKAa YCIENIHOCTH pe3yJbTaToB, (OPMYJIHUPOBKA NPUYUH HEyJIad W
PEKOMEHIAINHI TI0 YCTPaHEHHIO MTPOOETIOB B 00YYSCHHOCTH TI0 TIPEIMETaM;

- noptdosno;

- PE3YJIBTATHI TICUXOJIOTO-TIEAArOTMYECKUX HCCIICIOBAHUHN, HIUTFOCTPUPYIONUX TUHAMHUKY
Pa3BUTHSI OTMIEIBHBIX HHTEJUICKTYaIbHBIX M JMYHOCTHBIX KauecTB oOyuatomierocs, Y'Y 1.

KputepusiMmu ouleHMBaHUS SBISIOTCSA:

- COOTBETCTBHE JIOCTUTHYTHIX MPEAMETHBIX, METAPEIMETHBIX U JIMYHOCTHBIX PE3yIbTaTOB
TpeOOBaHUSAM K pe3yJibTaTaM OCBOCHHUS 00pa30BaTEIbHOM MPOTrpPaMMbl OCHOBHOT'O OOIIEro
obpazopanus PI'OC;

- JMIMHAMHKA PE3yJIHTaTOB MPEAMETHON 00yueHHOCTH, popmupoBanus Y'Y 1.

- OmeHka JOCTIKEHHUS METalpeAMETHBIX PpEe3yJIbTATOB MOXET MHPOBOJUTHCS B XOE
paznuuHbIX npoueayp. OCHOBHOM MpoIeypoil UTOTOBOM OIICHKH TOCTHXKEHUSI METANPEAMETHBIX



PE3YNBTATOB SIBISIETCS 3aAWUmMa Umo208020 UHOUBUOYANbHO20 NPOEKmA.
Onucanne yuedOHO-MeTOANYECKOT0 I MaTePUATbHO-TEXHHYECKOT0 00ecnevyeHust
o0pa3oBaTeIbHOIO MpoLecca

YueoHo — METOANYECKOC o0ecrneuyeHne

OcHoBHas o6pasopatenbHas nporpamma 000 MOY «Exsunckas COLL»

2. Xwummus. Paboune mporpammel. [Ipenvernas muaust yueOHnkoB O. C. I'abpuensHa, U. T
OctpoymoBa, C. A. CnagkoBa. 10—11 «kmaccel: ydeOHOe mocoOue st
obmeobpazoBatenbHbix opranmzarnuii / O. C. T'abpuensn, C. A. CnaakoB — M.:
IIpocemenue, 2019.

3. Tabpuensu O. C. Xumus. 10 kinacc: yueOHUK 1151 001ieo0Opa3zoBaTenbHbIX opranu3armii / O.

C. T'abpuensn, U. I'. OctpoymoB, C. A. CmagkoB. — M.: IIpocsemenue, 20190. C.

Tabpuensn, U. I. Ocmpoymos, U. B. Axcénosa, Xummus. 10 kimacc. ba3oBbiii ypoBeHb.

Metoanyeckoe ocodue.

0. C. I'abpuensn, C. A. Cnaokos. Xumus. 10 knacc. ba3zoBsiit ypoBeHs. Pabouas Tetpanp.

O. C. I'abpuenan, Y. B. Tpueyouax. Xumus. 10 knacc. 3agauHuk

DnekTpoHHas popma yueOHHUKa.

Xumust. 11 xmacc: yue6. mist obmeobpazosat. opranuzanumii /| O. C. I'abpuensu, U. T.

OctpoymoB, C. A. CnaakoB. Xumusa. 10 kmacc. ba3oBblii ypoBeHb. YueOHUK. — M.:

[Ipoceemenue, 2019

8. O. C. I'abpuensn u op. Xumus. 11 knacc. ba3oBbelii ypoBeHb. MeToaM4eCcKOE MOCOOHe.

9. 0. C. Iabpuensn, C. A. Cnaoxos. Xumus. 11 xnacc. bazoBslit ypoBeHs. Pabovast TeTpaip.

10. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBbiil ypOBEHb.

11. DnexTpoHHas popma yueOHHUKA.
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Hugpopmayuonnwvie cpeocmea
Humepnem-pecypcol Ha pyccKkom A3viKe

1. http://www.alhimik.ru IIpeacTaBieHsbl ClaeayrOIIUE PYOPUKU: COBETH AOUTYPUCHTY, YIUTEITO
XHMUH, CIPABOYHUK (0U€Hb OOJIbIas MOAOOpPKA TAOIHUIl M CIIPABOYHBIX MAaTEPHAIIOB), BecEast
XMMUs, HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYSCKUX CBEICHU)

2. http://www.hij.ru/ XKypuan «Xumus 1 KU3Hb» MOHITHO U 3aHUMATEJIBHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIN XypHan «XUMUKA U XUMHsS». B
)KypHAJIC MPEICTABICHO MHOXECTBO OIBITOB MO XHUMHH, COICPIKHTCS MHOTO 3aHUMATEBHOU
HH(OPMAIIHMH, TO3BOJISIFONICH YBICUb YUCHUKOB KCIICPUMCHTAIBHON YaCThIO MIPE/IMETA.

4. http://c-books.narod.ru JIurepatypa 1mo XuMuu.

5. http://1september.ru/. Xypuan «IlepBoe ceHTIOps» mas ydyuTeaed W HE TONBKO. B HEM
MPEICTABICHO OOJBIIOE KOJHMYESCTBO PA0OT YYECHHKOB, B TOM YHCIC M HCCIIEI0BATEIBCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IIKOIBHBIN TOPTaAJ CO CChUTKaMH Ha
00pa3oBaTeNbHbIC CAUTHI 110 XUMHH.

7. www.periodictable.ru COopHHMK cTaTeii 0 XHMHUYECKHX 3JIEMEHTAX, HJUIFOCTPUPOBAHHBIN
OKCIICPUMCHTAMMH.

Humepnem-pecypc na anziuiickom sa3vike
http://webelementes.com. Coaep>XuT HCTOPHIO OTKPHITHS K OMTUCAHUE CBOWCTB BCEX XUMHUYECKUX
3IIeMEHTOB. ByeT mose3eH st 00y9arouxcst B sI3bIKOBBIX IIKOJIAX U Kilaccax.
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Oo0vexmul yueoHbIX IKCKypCuil
1. My3eu: MuHepaoruueckue, KpaeBeIueckue, Xy/10:kecTBeHHbIe, [[omuTeXHuuecKuit.

2. JlaGopaTopun: y4eOHBIX 3aBeICHHMH, arpoxumiIabopaTopum, 9KOJIOTHYECKHE,
CAHPIUIDIMHUOJIOTUUECKHUE.
3. AnTeku.

4. Tlpou3BOJACTBEHHbIE OOBEKTHI: XUMHUYECKUE 3aBOJIbI, BOJOOYUCTHBIE COOPYKEHHSI U JPYTHE
MECTHBIE ITPOU3BOCTBA.

MartepuanbHO-TEXHHYECKOE o0ecrieyeHne KaOMHeTa XUMHH
HarypajbHbie 00beKTbI

HatypanbHble 00beKTHI, HCIIOIb3yEMBIE B 7—9 Kitaccax npu 00y4eHUN XUMUH, BKIIOYAIOT B ce0s
KOJUIEKIIMM MHHEPAJIOB U FOPHBIX MOPOJ, METAJUIOB U CILIABOB, OKCUIOB, KHCIIOT, OCHOBaHUII,
COJIeH, B TOM UHMCJIe U MUHEPAJIbHBIX YIOOPEHUH, a TaK)Ke KOJUIEKIIMA OpPraHUYECKUX BEIEeCTB U
MartepuanoB, nperycMorpeHHbix @I'OC («Hedts u mponykrsl €€ nepepaboTku», «KameHHbIN
yToJib U NPONYKThl KOKCOXMMHUYECKOTO IPOU3BOIACTBa», «Bomokna», «Ilmactmaccb» u T. A.
O3HakoMJIeHHE € O0pa3laMl HCXOJHBIX BELIECTB W TOTOBBIX H3JEIHM MO3BOJIAET MOIYYHUTbH
HarJIsi/IHbIe TPEJICTaBlIeHUs] 00 3TUX MaTepuanax, UX BHELIHEM BHJIE, a TAKKe O HEKOTOPBIX
(¢u3NyUecKUx CBOWCTBAaX. 3HAUWUTENbHbIE Y4YEOHO-NO3HABATEIbHBIE BO3MOXKHOCTH HUMEIOT
KOJUJICKIIUM, W3rOTOBJICHHbIE caMUMHU oOydarommucs. llpeamersl i TakuxX KOJUIEKIMH
coOuparoTcsi BO BpEMS IKCKYPCUN U IPYTUX BHEYPOUHBIX 3aHITHM.

KOJ'IJ'IGKI_II/II/I HCIOJIB3YIOT TOJIBKO IJIs1 O3HAKOMJIICHUSA O6yanOH_[I/IXC5I C BHCIITHUM BHJIOM H
(1)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMH Pa3JIMYHBIX BCUICCTB U MAaTCPUAJIOB. ILJISI MMPOBCACHUA XUMHWYCCKUX
OIIBITOB KOJUUICKIIMH HMCIIOJIb30BAaTh HEJIb34.

XuMHYeCKHE PeaKTUBbI M MATEePHAIIBI

OOpaiieHe coO MHOTHMMH BEIIECTBAaMH TpPeOYyeT CTpPOroro COOJIOJCHUS MPAaBUII TEXHUKHU
0€30MacHOCTH, 0COOCHHO MPH BHIMOJIHEHUHU OIMBITOB cCaMUMHU o0yuatomumucs. Bee Heo6xoanmblie
MepBI IPETOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOINX TOKYMEHTAX U MHCTPYKIMSIX, a TAK)KE B
MOCOOUSX ISl yUUTEIeH XUMUH.

Bce peakTuBbl U MaTepHalbl, HyXKHbIE ISl IPOBEACHUS AEMOHCTPAIIMOHHOTO M yYEHUYECKOTO
9KCIIEPUMEHTA, MTOCTABJIAIOTCS B 00111€00pa30BaTeIbHbIE OpraHU3aluy LIECHTPAIU30BaHHO B BUJIE
3apaHee YKOMIUIEKTOBaHHBIX HaOopoB. [Ipn HEOOXOAMMOCTH MPUOOPETEHUS AOMOTHUTEIbHBIX
PEaKTHUBOB M MaTEpHUAJIOB CJIeAyeT 00palaThCs B ClICIUATN3UPOBAHHBIC Mara3uHabI.

Xummnyeckasi 1adopaTopHasi OCYAa, ANMNAPATHI M IPHOOPHI

XuMu4deckast mocyjia moipa3aessieTcsl Ha IBE TPYIIIbI: JIJIs1 BHITIOJHEHHSI OMTBITOB 00YYarOIUMUCS
Y JUTsl I€MOHCTPAIMOHHBIX OIIBITOB.

[IpuGopsl, anmapaTsl M YCTAaHOBKHM, HCIIOJIb3y€MblE Ha Yypokax XUMHM B 7—9 Kiaccax,
KJIaCCU(PULUPYIOT Ha OCHOBE MPOTEKAIOIIUX B HUX (U3NYECKMX M XMMHUYECKHX IPOIECCOB C
Y4aCTHEM BEUIECTB, HAXOJAUIUXCS B PA3HBIX arperaTHbIX COCTOSIHUAX:

1) mpubopsr 11si pabOTHl ¢ Ta3aMH — IOJIyYEHUE, COOMpaHue, OYKMCTKA, CYIIKA, TOTJIOMEHNE
ra3oB; peakIMd MEXIy MOTOKAMH Ta30B; pPEaKIMHU MEXIy ra3aMud B JIEKTPUYECKOM pa3psiie;
peaxIu MeXy Ta3aMH ITPH MOBBIIIEHHOM JIaBJICHHUH;

2) ammapaThl U OpUOOPHI AJISL OMBITOB C JKUAKUMHM M TBEPIABIMU BELIECTBAMU — IIE€pEroHKa,
GuIbTpOBaHME, KPHUCTAUTU3AIM; TPOBEICHHE pPEAKIMHA MEXTy TBEPABIM BEIIECTBOM U
KUIKOCTBIO, )KUAKOCTBIO U KUAKOCTBIO, TBEPABIMU BELICCTBAMHU.



3) natuuku PH, 31eKTPONPOBOAHOCTH, TEMIIEPATYPHI U JIP.

BHe s1o0il knaccudukanum HaxoauTcs ydeOHas ammaparypa, NMpeJHa3HaueHHas Uil U3yueHUs
TEOPETUYECKUX BOMPOCOB XMMMHU: JI JIEMOHCTPALMU 3JEKTPOIPOBOAHOCTH PAcCTBOPOB U
JBUKCHHSI MOHOB B DJIEKTPUYECKOM IIOJIE, JUISl M3YYEHHS CKOPOCTH XMMHMUYECKOM pEeakuuu U
XUMHAYECKOTO PABHOBECHS, HIIEKTPOJIN3a, IEPETOHKH HEPTH U T. 1.

BcenomorarenbHy 0 pojib UTPatoT U3MEPUTENbHBIE U HarpeBaTeIbHble TPUOOPHI, pa3IMyHbIe
MPUCTIOCOOTIECHUS JIJISl BBITTOJIHEHUS OTIBITOB.

Monpem

O0BeKTaMHu MOACIIMPOBAHUA B XHMMHHU SABJIAIOTCA aTOMbI, MOJICKYJIbI, KpHUCTAJlJIbI, 3aBOJCKHUC
ammapathbl, a TaK)Ke XMMHUYECKHE TpPOIEecChl. B mMpemojaBaHUM XMMHU HUCHOIB3YIOT MOJETH
KPUCTAJUTMYECKUX PemETOK anmasza, rpadwura, cepol, pocdopa, okcuaa yriepoxa(lV), mona,
xKeye3a, MeId, MarHus, MOJENH KPHUCTAUIMYECKUX PEHIETOK BaKHEHIIUX MpeacTaBUTENeH
KJIACCOB OPTaHUYECKUX COCTUHEHUMU.

Brinmyckatorcst HaOopbl MoJienel aTOMOB JJIsi COCTABIICHUS IAPOCTEPIKHEBBIX MOIeNeH
MOJIEKYJI,B MIEPBYIO OYEPE/Ib, OPTAaHUUECKUX COCTUHEHUH.

YueOHbIEe TOCOOMSA HA NTEYATHOI OCHOBE

B nporecce o0yueHuss XuMUM UCTIOIB3YIOT CAEAYIONINE TaOIUIBI TOCTOSTHHOT'O SKCTIOHUPOBAHUS:
«Ilepuonuyeckass cucreMa xumudeckux odnementoB JI. WM. MenngeneeBay, «Tabnuna
pacTBOPUMOCTH KHCJIOT, OCHOBAHMH U COJIeH», «DJNEKTPOXUMUUYECKUNA PAI HAMPSIKCHUN
METaJIOBY, «BajeHTHbIE COCTOSIHUS aToMa yriieponaa», «IIpocTpaHCTBEHHOE M 3JIEKTPOHHOE
CTPOEHHE MOJIEKYJ OPIraHUYECKUX COEUHEHUN» U JIp.

Jlnist opraHu3aly caMoCTOSATEIbHOM paboThl 00yUarOIKUXCs HA YPOKaX UCHOIb3YIOT
pazHooOpa3Hble JUJIAKTUUECKUE MaTepUabl: TETPAAN Ha IEYaTHON OCHOBE WM OTAENIbHbIE
pabouue TUCTbl — MHCTPYKINHU, KAPTOUKH C 3aJJaHUSIMU PA3HOM CTENIEHU TPYIHOCTH JUIs
M3Yy4YEeHMsI HOBOTO MaTepuala, CaMOIIPOBEPKU U KOHTPOJISL 3HAHUH.

JKPAHHO-3BYKOBbIE CpeICTBa 00y4eHHsI

K skpaHHO-3BYKOBBIM CpeICTBaM OOYYEHHs] OTHOCAT Takue MOcOoOHs, KOTOphIE MOTYT OBITh
BOCIIPHHATHI C MOMOIIBIO 3PEHHUS M CIIyXa. DTO KHHOQWIBMBI, KHHOQPArMEeHThI, THA(UIEMBL,
IUATniO3UTUBBl  (CNAlbl), €IWHUYHbIE TpaHcmapantel s rpadompoektopa. Cepuu
TPAHCIIAPAHTOB IO3BOJISIIOT MMHUTHUPOBATh JIBU)KEHUE IYTEM MOCIEAOBATEIBLHOIO HAJOKEHUS
OJIHOTO TpaHCIIapaHTa Ha IPYyTroi.

Texunueckue cpeacrsa odydyenust (TCO)

BoJIbIIMHCTBO TEXHUYECKUX CPEACTB O0YUECHHUS HE pa3pabaThIBajIOCh CHEIUAIBHO NI IIKOJBI, a
W3HAYaJIbHO CIYXKWIO JUId Hepefadyd U o0paboTku HMHGOpMAIUM: 3TO Pa3IMYHOIo poja
MIPOEKTOPBI, TEJIEBU30PbI, KOMITBIOTEPHI U T. 1. B yueOHO-BOCIMTATEIEHOM HPOIIECCE KOMITBIOTED
MO>KET UCIIOJIB30BaThCS AJIs PEIICHUS 3a7a4 HAyYHOW OpraHu3aluy TpyAa yUYUTes.

IIpy wKCHONB30BAHMM TEXHUYECKUX CPEACTB OOYyYEHHUs CleAyeT YYHMThIBaTh BPEMEHHbIE
orpaHuueHusi, Hanaraemble CanutapHsiMu npaBwiamu 1 HopMmamu (CanlluH). HempepwiBHast
MIPOJOJDKUTEIBHOCTD JIEMOHCTPALMM BHMJIEOMATEPUAIOB HA TEJIEBU3MOHHOM DJKpaHe U Ha
00JIBIIOM PKpaHe C UCTOIb30BaHUEM MYJIbTUMEIUHHOTO MPOEKTOpa HE JTOJIKHA MPEBbIIATh JIs
oOyuatomuxcs B X - XI kitaccax Ha ypoke 30 muH Takoe jxe orpaHHueHHE paclpoCTpaHseTcs Ha
HEIpephIBHOE UCTIOJIb30BaHUE MHTEPAKTUBHOM TOCKU U HAa HEMIPEPHIBHYIO paboTy 00yUaroumxcs
Ha IEPCOHAJIBHOM KOMIIBIOTEpE. Pa3Memarh MHTEpPAKTHUBHYIO JOCKY CIENYEeT TaKkKe Kak U



OOBIYHYIO: Ha TOM K€ BbICOTE, 0OecreunBas pu TOM paBHOMEpHOe ocBelieHne. Korna nocka He
UCTOJB3yeTCs, € HeoOXOMUMO OTKIIoYaTh. [t mpoUIaKTUKN YyTOMJICHHS TJla3 B y4eOHBIN
Iporecc HeoOXOAMMO BKIJIIOYATh pa3IMYHbIE BHJbl JESATEIbHOCTH, BKIOYAs CHELMAIbHYIO
TUMHACTUKY JUIS TJ1a3.

O6opynoBanne kabUHeTa XUMUM

Kabuner xumun m0DKeH OBITH OOOpPYAOBaH CIEHHAIBHBIM JEMOHCTPAIIMOHHBIM CTOJIOM. Jlmst
oOecreyeHus Tydiield BUIMMOCTH JEMOHCTPAIIMOHHBIA CTON PEKOMEHIYETCs yCTaHABIMBATH Ha
noanyM.B kabnHeTax XUMHUM yCTaHABIMBAIOT IBYyXMECTHBIE YUCHHUECKHUE JJA0OPATOPHBIC CTOJIBI
C IMOJIBOJIKOM 3JIEKTPOIHEPIUU. Y UEHUUYECKHUE CTOJIBI JTOJKHBI UMETh MOKPBITUE, YCTOMUYUBOE K
JNEWCTBUIO arpeCCUBHBIX XMMHUYECKUX BEIIECTB, M 3alUTHBIC OOPTHKU IO HApPY>KHOMY Kpalo.
Kabunersl xumMuu 00OpYAYIOT BBITSKHBIMU IIKa(Qamu, pacloNOKEHHBIMU Y HAPY>KHOW CTCHBI
BO3JIe cToyia yuutens. [ mpoBeneHHsl Ja00OpaTOPHBIX OMBITOB HCIONB3YIOT TOJBKO MUHH-
CIIUPTOBKH.

VY4eOHbIe JOCKU JODKHBI OBITh U3TOTOBJICHBI U3 MaTEPHajOB, UMEIOIINX BBICOKYIO aJre3Hio C
MaTepuallaMi, HCHOJb3YyEMBIMU ISl MUChbMA, XOPOIIO OYMIIATHCS BIAXKHOM T'yOKOW, OBITH
W3HOCOCTOMKHUMH, UMETh TEMHO-3€JIEHBI [BET W aHTHOJIMKOBOE MOKPBHITHE. YUeOHBIC TOCKH
000pyay1oT cohuTaMH, KOTOpPbIE JOKHBI MPUKPETIIATHCA K cTeHe Ha 0,3 M BbIlIe BEPXHEro Kpas
JIOCKH U BBICTYIATh BHepén Ha paccTogHue 0,6 M.

TeneBu30psl yCTaHABIMBAIOT HAa CIENHUAIBHBIX TymMOax Ha Bbicote 1,0—1,3 M or moma. Ilpu
MIPOCMOTpE TeJenepeiad 3pUTEIbCKUE MECTa JOJIKHBI pacroiaratbCsi Ha pacCTOSIHUM HE MeHee 2
M OT 3KpaHa J10 Tj1a3 00yyaromuxcs.

Jlii MaKCUMaJIbHOTO HCIOJIb30BAaHUS THEBHOI'O CBETa U PABHOMEPHOI'O OCBEILICHUS yUEOHBIX
MOMEILIEHUH HE CIIeyeT pa3MellaTh Ha MOJOKOHHUKAX IIHPOKOJIUCTHBIE PaCTEHUs, CHIKAOIINE
YPOBEHb €CTECTBEHHOI'O OCBeIlleHUs. BpicoTa pacTeHMit He MOJDKHA mpeBblaTthl5S cm (or
MOJIOKOHHUKA). PacTeHus mienecoo0pa3Ho pa3mMenaTh B IEPEHOCHBIX [[BETOYHUIAX BHICOTOM 65—
70 cM OT moJ1a UM MOJIBECHBIX KAIIIO B MPOCTEHKAX MEXy OKHAMH.

st oTnenku y4eOHBIX MOMEIIEHUH HCTONIB3YIOT MaTepHalibl U KpacKu, CO3/AI0IINE MAaTOBYIO
MOBEPXHOCTh. JIJi1 cTeH y4eOHBIX MOMEIIEHUN ClIeIyeT MCII0JIb30BaTh CBETIIbIE TOHA >KEITOrO,
0eKeBOT0, PO30BOT0, 3€JIEHOT0, TOTYOOT0 IBETOB; /ISl ABEPEH, OKOHHBIX paM — OEJIbIi IBET.

KabuHer XuMuM JODKEH OBITh OCHANIEH XOJOIHBIM U TOPSYMM BOJOCHAOKEHUEM U
KaHaJIM3aluen.

B kaOunere XuMHMM 00s3aTeNbHO JOJDKHA OBITH aNTeyKa, COCTaB KOTOPOM yTBepiKIaeTcs
MECTHBIMU OpTaHaMH yIIPABJICHUS.
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