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1. losacnumenvnas 3anucka

Pabouass mporpamma mo yuyeOHomy Kypcy «Xumus» it 10 — 11 xmaccos
coCTaBlieHa B COOTBETCTBUU ¢ DeaepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM o0miero oOpa3oBaHUsS, HA OCHOBE TPeOOBAaHWUU K pe3ysbTaTaM OCBOCHHS
OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO OOMIETr0 OO0pa3oBaHHsI U C YYETOM
aBTOpcKO# mporpammbl 1o xumuu 10-11 kmaccoB (aBrop O.C. I'aGpuensia, M: [Ipoda).
PabGouas mporpamma cocraBiena B pamkax YMK mo xmmum  10-11kmaccoB (aBTOp
O.C.l'abpuensn). [Iporpamma paccuutana Ha 34 gaca (1 yac B Henmenmto). B Hell Takke
YUUTHIBAIOTCSI OCHOBHBIE WUJ€M U NoJoXkeHus [IporpamMmbl pa3BUTUS U
(opMUpPOBaHUST YHHUBEPCAJIBHBIX Y4YE€OHBIX JEHCTBUH JUIsI cpeaHero oOIiero
oOpa3zoBaHuUs.

Hopmamuegnuie 00Kymenmel, obecneuugarouiue papadbomky padoueil npozpammo:
o ®denepanbubiii 3akoH P® «OO0 oOpazoBanuu B Poccuiickoit denepauun» (crateu 9,

14,29,32);

e ®denepanbHbIl TOCYAApCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
obpazoBanus ([Ipukaz MunucrepcTBa oopa3oBanuss u Hayku PD ot 17 mekabps 2010r.
Ne 1897 «OO6 ytBepxkaennn @DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO O0IIEero 00pa3oBaHuUs);

o Oecnepa’bHBI TEpPEYCHb pPEKOMEHIOBaHHBIX yueOHHKOB (IIpmka3 MuHHCTEpCTBa
oOpazoBanus u Hayku P® ot 31 mapra 2014r. Ne253 «O06 yTBepkaeHuH (enepanbHOro
nepeyHsi y4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO NPHU pealin3allid MMEIOIINUX
rOCY/IapCTBEHHYIO aKKpPEIUTALMI0 00pa3oBaTeNbHBIX MPOrpaMM HAyalbHOTO OOILEro,
OCHOBHOT'0 OOIIIETO, CPETHETO 00IIeT0 00pa30BaAHMSI);

e  VYueOusrit tutan MKOY COII c. Cyna 3yeBckoro paitona Kupockoit o6mactu.

I[Ipy w3ydyeHHMH XUMHUHU, TA€ BEOYNIYIO pOJb UrpaeT II03HaBaTeIbHAas
JIeITEIIbHOCTh, OCHOBHBIE BUbBI YUYEOHOU JI€ATEIHLHOCTH O0YYarOIUXCs HA YPOBHE
Y4eOHBIX  JEUCTBUU  BKJIIOYAIOT YMEHHUS  XapaKTepu3oBaTh, OOBSCHSTH,
KJIacCU(PUIMPOBaTh, BJIAJAETh METOJAMHU HAYYHOTO MO3HAHUS, MOJHO U TOYHO
BBIPA)KaTh CBOM MBICIH, apryMEHTHPOBAaTh CBOIO TOYKY 3peHHs, paboTarb B
rpymnmne, MpeAcTaBiIATh M COOOMIaTh XMMHUUYECKYI0O HH(POpMAIUI0O B YCTHOU U
MUCbMEHHOU (popme u 1p.

OpHoil W3 BaXHEWIIMX 3adau OOy4YeHUsT B CpEIHEW IIKOJE sBIsSETCS
MOJITOTOBKAa OOYyYalOIIMXCSA K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpY
JKU3HEHHOro U IpodeccHoHaIbHOTO HyTH. OOydaroluecs: JOJKHbI Hay4YUThCS
CaMOCTOSITEJIBHO CTaBUTh LM U ONpPENensaATh IIyTH UX JOCTHYKEHUS,
HCII0JIb30BaTh NPUOOPETEHHBIN B IIKOJIE ONBIT AESITEIbHOCTH B PEajlbHOM KU3HU,
3a paMKaMH y4eOHOro Impoiiecca.

CornacHo 0o0pa3oBaTeIbHOMY CTaHAAPTY 21A6HbBIE UeEaAU CpedHe2o 0bujezo
obpazosanusi:

1) ¢opmupoBaHuE ILEJIOCTHOIO IPEACTAaBICHUSI O MHpPE, OCHOBAHHOI'O Ha
MIPUOOPETEHHBIX 3HAHUAX, YMEHUSIX U clloco0ax AesITeIbHOCTH;

2) npuoOpeTeHue OoIbITa Pa3HOOOPAa3HOW AESITEIbHOCTH, OIbITA MO3HAHUS U
CaMOITO3HaHMUS;

3) HOAroTOBKa K OCYIIECTBJIECHHIO OCO3HAHHOI'O BBIOOpa WHAWBUIAYAIBLHOU
00pa3oBaTebHON WM NTPOPECCUOHATIBHON TPAEKTOPHH.



Bonpioit Bkiag B TOCTHKEHUE 3THUX 1I€JIeH CpeTHEero o01ero o0pa3oBaHusi BHOCUT
u3zyyenue Xumuu, KOmopoe npu3eano obecneyums:

e (QopmMuUpoBaHME CHUCTEMBbl XHUMHYECKHX 3HAHUN KaK KOMIIOHEHTa ecTe-
CTBEHHOHAY4YHOW KapTUHBI MUPA;

e pa3BUTHUE JIMYHOCTHU OOYYaAIOIIUXCS, UX UHTEJUICKTyaJlbHOE U HPaBCTBEHHOE
COBEpIIEHCTBOBaHKE, (POPMHUPOBAHUE Yy HUX T'YMAaHHUCTHUYECKHUX OTHOIICHUH U
SKOJIOTUYECKH 11€71€CO00Pa3HOr0 MOBEICHUS, B OBITY U TPYAOBOH JI€ATEIHLHOCTH;

e BBIPAOOTKY Yy OOydYaromuxcs MOHHUMaHUS OOIIECTBEHHOUW MOTpeOHOCTU B
pa3BUTHH XUMHUH, a TaKKe (POPMHUPOBAHWE Yy HUX OTHOIICHUS K XUMHHU KaK BO3-
MOYHOHW 0obacTu Oyayiel pakTUYeCKON 1eITeIbHOCTH;

e (QopmMupoBanue ymMeHuil 6e30MacHOro OOpaIleHUsl C BELECTBAMHU, UCIOJIb-
3yE€MbIMHU B ITIOBCEHEBHOM KU3HMU.

Ocobennocmu  codepycanus o00yueHus Xumuu B CpeAHel (MOMHON) MIKOJIE

00yCJIOBJICHBI CIEIU(DPUKON XWUMHUU KaK HAyKH U TIOCTABIICHHBIMU IICJISIMU.
OCHOBHBIMH TpoOIEMaMU XUMHUHM SIBIISIFOTCSI W3Yy4YE€HHE COCTaBa U CTPOCHUS
BEIIECTB, 3aBUCUMOCTH HX CBOWCTB OT CTPOCHHS, NOJYYEHHUE BELIECTB C
33JTaHHBIMHU CBOMCTBAMH, UCCJIEJIOBAHUE 3aKOHOMEPHOCTEN XMMHYECKUX pEaKIUuil
W MyTEW yIpaBJICHUS UMHU B LEIIX MOJYYEHHUs BEIIECTB, MAaTE€pPHUAJIOB, YHEPTrUH.
I[TooTomy B pabodeit mporpamMme IO XHMHHU HAIIA OTPaX€HWE OCHOBHBIC
coJiep)KaTeJIbHbIC JIMHUU:

e «BemecTBo» — 3HAHUS O COCTABE M CTPOCHUM BELIECTB, UX BaKHEUIIMX
(bU3UYECKUX U XMMHUYECKUX CBOMCTBaxX, OMOJIOTMYECKOM JE€HCTBUU.

e «XHUMHYECKasl peaKklys» — 3HaHUS 00 yCIIOBUAX, B KOTOPBIX IPOSIBISIOTCS
XUMHUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YIpaBJICHUS XUMHUYECKUMHU Mpoliecca-
MH.

e «lIpuMeHEeHME BEIECTB» — 3HAHUA U OIBIT IPAKTUYECKOU AESTEIBHOCTH C
BEIIlECTBAaMH, KOTOpbIe Hanbojee 4acTo ynoTpeOJIsIIOTCSl B TIOBCETHEBHOM KU3HU,
IIMPOKO HUCIHOJB3YIOTCS B IPOMBILIUICHHOCTH, CEJILCKOM XO34HCTBE, Ha TPAHCIIOP-
TE.

e <(JI3BIK XUMMIW» — CUCTEMA BAXKHEUIINX IMOHATUN XUMHUU U TEPMHUHOB, B KO-

TOPBIX OHU ONMCBIBAIOTCS, HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB, T.€. UX Ha-
3BaHMS (B TOM UYHCIIE U TPUBHUAJIBHBIC), XUMUUYECKHUE (POPMYIIBI M ypaBHEHUsI, a TaK-
JKe INpaBuwia IepeBoja MHGOPMAIMU C €CTECTBEHHOI'O SI3bIKAa Ha S3bIK XUMHUU U
oOpaTtHo.
Mecmo npeomema 6 yueonom naane. DenepanbHBI TOCyIapCTBEHHBIM 0OOpa3oBa-
TEJIbHBIM CTaHAAPT IpeycMaTPUBAET U3YyUYEHHE Kypca XUMUHU B CpeIHEN (ITOJTHOM)
IIIKOJIE KaK COCTAaBHOM 4yacTH IpeaMeTHOM obinactu «EcTecTBeHHOHay4HbIE Tpe-
MeTb». B basucHoM yueOHOM muiaHe cpeHel (MOJTHOW) MIKOJIBI XUMUST BKIIFOUCHA
B paznen «Coaepxanue, GpopMUpyeMOe yHYaCTHUKaMH 00pa30BaTEIbHOIO IpolLiec-
ca». OOyuarommecsi MOTYT BBIOpATh JJI1 M3YUYEHHS] WIJIM MHTETPUPOBAHHBIA KypC
€CTEeCTBO3HAHMS, WJIM XUMUIO, KaK Ha 0a30BOM, TaK U Ha YIiyOJIEHHOM ypOBHE.

Pabouas mporpamma 1o XuMuM ISl CpeaHETo (MOJTHOTO) O0IIero 00pa3oBaHUs

Ha 0a30BOM YpOBHE COCTaBJIEHA M3 pacyeTa 4YacoB, YKa3aHHbIX B ba3zucHom
yueOHOM 1J1aHe 00pa30BaTEIbHBIX YUPEKICHUIH 00111ero 00pa3oBaHus:

Xumus. 10 knacc, 34 yaca, 1 yac B HeAEIIO;
Xumus. 11 knacc, 34 gaca, 1 yac B HEJEIIIO.



2.IInanupyemwie pezynomamul oceoenusn Kypca «Xumua» ¢ 10- 11 knaccax.

Juunocmuule pe3yniomamol 0C60€HUA NPOZPAMMbL 6bINYCKHUKAMU CPeOHell (RoaHoi)
KOl KYPCA XUMUU OO0JIHCHBL OMPANCANb:

— B IICHHOCTHO-OPUCHTAIIMOHHOU cdepe — oco3Hanue POCCUMCKON Tpa-
JKIAHCKOW HMJAEGHTUYHOCTH, MAaTPUOTU3MA, YYBCTBA IOPJIOCTHh 3a POCCHUUCKYIO XH-
MHUYECKYIO HAYKY;

— B TPYAOBOU cdepe — 2omosHocmsb K OCO3HAHHOMY BBIOOpY HajibHEHIICH
00pa3oBaTeNbHON TPACKTOPUH WIIH TPYAOBOH €SI TEIBHOCTH;
— B IIO3HABaTEeIbHOW (KOTHUTUBHOM, WHTEIUICKTYalbHOW) chepe — ymenue

YOPaBJISITh CBOCH MO3HABATEIBHOU JCSITEIbHOCTBIO, 20MOBHOCHb U CNOCOOHOCMYb
K 00pa30BaHHIO, B TOM YHCJIEC caMOOOpa30BaHUIO, HA MPOTSKCHUU BCCU >KU3HU,
CO3HATEJIbHOE OTHOIIICHUE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO yCIEII-
HOU TIpOo(PeCCUOHAITLHON U OOIIECTBEHHOM JICSITEIBHOCTH,

— B cdepe cOepexeHUs 30POBbsI — NpuHAmue U peaiuzayuss NSHHOCTEH
30pPOBOro U O0e30MmacHOro odpasa XU3HHU, Henpusimue BPEeTHBIX NPUBBIYEK (Kype-
HUsI, yIIOTPEOJICHUs aJIKOTOJIsl, HAPKOTUKOB) Ha OCHOBE 3HAaHUU O CBOWCTBaxX Hap-
KOJIOTHYECKHUX U HAPKOTHYECKHUX BEIIECTB.

Memanpeomemmnvie pesynvmamst 0C60eHUA BbINYCKHUKAMU cpeOHell (NOJIHOI) WKOAbl Kypca
XUMUU OONHCHBL OMPAdCAMD:

—  Ucnonv3osaHue YMEHUM W HABBIKOB Pa3jIUYHBIX BHUJIOB TO3HABATEIBHOM
JIeATEJIbHOCTH, NPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (CHCTEMHO-
WH(OPMAITMOHHBIN aHATIN3, HAOJIO/ICHUE, U3MEPEHHE, TIPOBEACHHE DKCIIEPUMEHTA,
MOJEJIMPOBAHUE, MCCIEN0BATENbCKasl JAESATEIbHOCTh) JUISI M3YUYE€HUS Pa3IMYHbIX
CTOPOH OKpY Karollei 1eCTBUTEILHOCTH;

— @1adeHue OCHOBHBIMU WHTEIUIEKTYaJIbHBIMU OIlepalusiMu: (GOpMyJIUpPOBKa
TUIIOTE3bl, aHAJINU3 U CUHTE3, CPAaBHEHHUE U cCHUCTeMaTHh3alus, 000OIIeHne U KOH-
KpeTHu3alus, BbISIBICHNUE IPUUYNHHO- CJIEJICTBEHHBIX CBS3€EH;

— no3Hanue OOBEKTOB OKPYKAIOIIErO0 MHpa OT OOIIero yepe3 oCOOEHHOE K
SIUHUYHOMY;

— YMeHue TEHEPUPOBATh HJEU U ONPENEATh CPEeACTBa, HEOOXOAUMBIE IS
X pealu3anuu;

— YMeHue OTIPENeIISITh NN U 3aJa4H JIeATEeIbHOCTH, BEIOMpPATh CPEACTBA pe-
aJTM3alluU U TIPUMEHSITh UX Ha TPAKTUKE;

—  UCNONIb306aHUe PAZIINYHBIX UCTOUYHUKOB JUIS ITOJIyYEHUs] XUMAYECKON MH-
bopmany, MOHUMaHUE 3aBUCUMOCTH COJZIepKKaHUsl U (GOpMbI NIPEACTAaBICHUSI UH-
(opmaruu oT 1ened KOMMYHHUKAIIMM U aJpecara;

— YMeHue MPOLYKTUBHO OOIIATHCSA U B3aHMMOJIEMCTBOBATh B IIPOILIECCE COB-
MECTHOM JI€ATEIbHOCTH, YUUTHIBATh MO3ULHUHU JAPYIUX YYACTHUKOB JESATEIBHOCTH,
3¢ dHeKTUBHO pazpeniaTb KOH(PIUKTHI;

— 2omo8HOCMb W CIIOCOOHOCTH K CaMOCTOSTEIbHOW HH(MOPMAIIMOHHO-
[03HABATEJILHOMN AESITEIbHOCTH, BKJIIOYAsi YMEHHUE OPUEHTUPOBATHCS B PA3JIMYHbBIX
HCTOYHMKAX MH(pOpMalMU, KPUTUUECKH OLIEHUBATh U MHTEPHPETUPOBATH MHPOP-
MalMIo, NOJYy4YaeMyI0 U3 Pa3jIMYHbIX HCTOUYHHUKOB;

— YMeHue WCIOJIb30BaTh CpEACTBa MH(MOPMAIMOHHBIX U KOMMYHUKAIMOH-
HbIX TexHoJiorui (nanee — UKT) B pernieHnn KOrHUTUBHBIX, KOMMYHHUKAaTHUBHbBIX
Y OpraHU3allMOHHBIX 3a/Ja4 C COOIIOJAEHHEM TPeOOBAHUI SPrOHOMUKH, TEXHUKU
0e30MacHOCTH, TMTHMEHblI, PECypCOCOEpEKEHUsI, MPAaBOBBIX M 3THYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30MaCHOCTH;

— sJladenue SI3bIKOBBIMHU CPEJICTBAMU, B TOM YHCJE U SI3bIKOM XUMUU —YyMe-
HHUE SICHO, JJOTMYHO M TOYHO H3JlaraTh CBOKO TOYKY 3pEHMs, HCIIOJIBb30BaTh aje-
KBaTHBIE SI3bIKOBBIE CPEACTBA, B TOM YHUCJIE€ U CUMBOJbHBIE (XUMHUYECKUE 3HAKH,



(hopmyIibl U ypaBHEHUS).

Ilpeomemnvie pesynomamvi 0cé0eHUA 6bINYCKHUKAMU cpeOnell (NOHOI) WIKOAbL Kypca
XUMUU OONIHCHBL OMPAMHCAIND:

1) B mo3HaBaTeIbHOU cepe:

— 3HaHue (IIOHUMAaHHE) U3YyUYECHHBIX ITOHATHI, 3aKOHOB U TEOPUH;

— YMeHue ONHUCHIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSITEJIBHO ITPOBEICHHBIE
AKCIIEPUMEHTHI, UCIIOJIb3Ys JJIs 3TOI0 €CTECTBEHHBIN (PYyCCKUM, POAHOI) SA3BIK U
SI3bIK XAMHWH;

— YMeHuu KIacCU(PUIMPOBATH XUMHUYECKUE IJIEMEHTHI, IPOCThIE U CIIOKHBIE
BEIIECTBA, B TOM YHMCJIC U OPraHUYECKHE COCOUHEHUs, XUMHUYECKHE PEAKIHUHU I10
pa3HbBIM OCHOBAHUSIM;

— YMeHue XapaKTepHU30BaTh W3YYECHHBIE KJIACChl HEOPTAaHUYECKUX U OpPraHHU-
YECKUX COCIMHEHUM, XUMUYECKUE PEAKLIUH;

— 20mo6HOCMb TPOBOJUTH XUMHUUYECKHM SKCHEPUMEHT, HaOJronaTh 3a €ro
MpOTEKaHUEM, (PUKCUPOBATH PE3YJIBTAThI CAMOCTOSITEILHOTO U J€MOHCTPUPYEMO-
IO DKCIIEPUMEHTA U JeJIaTh BBIBOBI;

— ymenuu GOPMYIUPOBATH XUMHYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH
CBOMCTBA HEU3YUYCHHBIX BEIIECTB I10 aHAJIOTUU CO CBOMCTBAMM U3Yy4YCHHBIX;

— NOUCK UCTOYHUKOB XMMHYECKOW HMH(pOpMAaINH, MOJyUYeHHEe HEOOXOIUMOM
nH(pOpMaAIMH, €€ aHAJIU3, U3rOTOBJIEHHUE XHMHUYECKOI0 MH(POPMALMOHHOIO IIpO-
JIYKTa U €ro Ipe3eHTalus;

— enadeHue 00A3aTEJIbHBIMU  CHOPaBOYHbIMU  MarepuasnamMu: [lepuoauueckoii
cucteMou xumMudeckux snemeHToB J[.M.MenneneeBa, Tabnuieit pacTBOPUMOCTH,
3JIEKTPOXUMUYECKUM psaoM HaIIPsKCHUU METaJIOB, psaoM
AJIEKTPOOTPULIATEIIBHOCTH — Il  XapPaKTepUCTUKH CTPOCHMsA, COCTaBa MU
cBOMcTBa XUMHUYECKMX »3ieMeHToB [-IV nepuonoB u o00pa3oBaHHBIX HMHU
IPOCTHIX U CJIOKHBIX BEIIECTB;

— ycmano6neHue 3aBUCHMOCTH CBOMCTB W NPHUMEHEHHS BaXKHEUIIMX
OPraHUYECKUX COCIUHEHUNM OT HX XHUMHYECKOTO CTPOCHHsA, B TOM YHCIE H
0O0YCJIOBJIEHHBIX XapaKTE€pOM 3TOr0 CTPOEHMs (MPEeAesIbHBIM WM HENPEIEIbHBIM)
1 HaJu4ueM (pyHKIMOHAIBHBIX TPYMIL;

- MoOenuposanue MOJIEKYJ BaXKHEHIIINX HEOPraHMYEeCKUX MW OPraHUYEeCKUX

BELIECTB;

— NOHUMaHUe XUMHWYECKOW KApTUHBI MHUpA KAaK HEOTHEMIIEMOM YacTH ILie-
JIOCTHOW Hay4YHOM KapTHUHBI MUPA;

2) B IIEHHOCTHO-OPHUEHTALlMOHHOM cepe — aHaan3 M OLIEHKA IOCJIE/ICTBUN
JUTSL OKPY Karollei cpe/ibl ObITOBOIM M MPOU3BOJICTBEHHOM AESITEIIbHOCTH YEJIOBEKA,
CBSI3aHHOM C MPOU3BOJICTBOM U MEPEPa0OTKON BAXKHEHIINX XUMHUUYECKUX MPOTYK-
TOB;

3) B TPYAOBOIii chepe — nposederue XUMUUECKOTO dKCIIEPUMEHTA; pazsumue
HaBBIKOB Y4YEOHOM, MPOEKTHO - HCCJIEA0BATEIbCKOW, TBOPUYECKON NESATEIBHOCTU
IIPY BBIIIOJIHEHUU UHIWBUYaJIbHOIO IPOEKTA 10 XUMUMU;

4) B cepe 300poBOro obpasa KU3HU — cobO00eHue MpaBUil 0€30MacHOrO
oOpalleHHs C BellleCTBaMH, MaTeprualaMi U XUMHUUYECKUMU MPOIECCaMU; OKa3aHUe
IIEPBOM MOMOIIY IIPU OTPABJIICHUSX, 0)KOraX U APYTUX TpaBMax, CBA3aHHBIX C Be-
LIIECTBAaMH U JIAOOPATOPHBIM 000PYTOBAHUEM.

Buinycknuk na 6azo6om yposne nayuumcsa:

— INOHUMATh XMMHYECKYIO KapTUHY MHpa KaK COCTABHYIO 4acTb LIEJIOCTHOM

Hay4YHOUN KapTHUHBI MUPA;



— packpbiBaTb pOJIb XUMHM W XHMHYECKOIO IPOM3BOJCTBA Kak
MIPOU3BOIUTEIIHHONU CHJIBI COBPEMEHHOTO OOIIIeCTBAa;

— (GOpMyIHMpOBATh 3HAYCHUE XMMHUHM M €€ JOCTVIKEHHH IS TTOBCEIHEBHOM
J)KM3HU YEJI0BEKa;

— YyCTaHaBJIMBAaTh B3aMMOCBSI3b MEXIY XUMHEH U JIPyTUMH €CTECTBEHHBIMH
HayKaMu;

— (opMynHpoBaTH OCHOBHBIE MOJOXKEHUSI TEOPUH XUMHYECKOTO CTPOCHUS
OpraHu4deckux coeauHeHuit A. M. byTiepoBa U WIIIOCTpUPOBATh UX NpPUMEpPAMU
U3 OPraHUYECKON U HEOPTraHUYECKOU XUMUM;

— apryMeHTHPOBaTh YHUBEPCAJIBHBIM XapaKTep XUMHUYECKHUX MOHATHUH, 3aKO-
HOB U T€OPUU JUISI OPraHUYECKOW U HEOPraHUYECKON XUMUMU;

— ¢dopmynuposath [lepunoamueckuii 3akon . M. MenaeneeBa u 3aKOHOMEP-
HOCTH MU3MEHCHUU B CTPOCHHUM M CBOMCTBAX XMMHYECKHX 3JIEMEHTOB M 00pa3o-
BaHHBIX MMM BEUIECTB Ha OCHOBe lleprmommueckoil cuctembl Kak rpaduueckoro
oToOpakeHus llepmoandeckoro 3akoHa;

— XapaKTEpHU30BaTh §-U p DIIEMEHTHI, 4 TAKXKE KEJIE30 MO UX IOJOKEHUIO B
ITepnomnueckoit cucreme J.M1.Menneneesa;

— KJacCU(ULIMPOBATh BUABI XUMHUUYECKON CBSI3M M THUIMBI KPUCTAIUTMUECKUX
pEIIEeTOK, OOBSICHATh MEXaHU3MbI UX 00pPa30BaHUS U JIOKA3bIBATH SIUHYIO TIPUPO-
Iy XUMHUYECKUX CBsI3eH (KOBaJICHTHOM, HOHHON, METAJNTMYCCKOM, BOJOPOTHOMN);

— OOBSCHATH NIPUYMHBI MHOTOOOpa3HUs BEIIECTB, UCHIOIB3YS SIBJICHHUS U30Me-
puH, TOMOJIOTUH, AJUIOTPOITHH;

— KJIacCU(PpULIMpPOBATh XUMHUYECKHE PEaKIIUM B HEOPraHUYECKON U OpraHuye-
CKOM XMMUM II0 PA3JIMYHBIM OCHOBAHUSIM M YCTaHABJIUBATh CIEUU(PUKY THUIIOB pe-
aKIUK OT OOIIIETO K €AUHUYHOMY;

— XapakTepu30BaTh I'MJPOJIM3 KaK crieludUUHbIA OOMEHHBIHN IpoIecc U pac-
KpBIBaTb €I0 POJIb B )KMBOU U HEKUBOU IPUPOJIE;

— XapakTepu3OoBaTh  DJJIEKTPOIM3 KaK CHOEHU(PUUYHBII  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJILHBIHN MIPOLIECC U €r0 NMPAKTUUECKOE 3HAUCHUE;

— XapakTepHU30BaTbKOPPO3UIOMETAIIOBKAKOKUCIUTEIIBHO-
BOCCTaHOBUTEJILHBIMIIPOIIECCUTIPENIAraTbCIIOCOOBI3aAIMTHIOTHEE;

— KJacCU(PUIMPOBATh HEOPTAHUYECKHUE U OPTraHUYECKUE BEIIECTBA;

— XapaKTepu30BaTh OOILIME XMMHYECKHE CBONCTBA Ba)KHEHMIINX KJIACCOB He-
OpPraHMYECKUX U OPraHUYECKHUX COCUHECHUN B IUIAHE OT OOIIETO K € JUHUYHOMY;

— HCHOJIB30BaTh 3HAKOBYIO CUCTEMY XMMHMYECKOTO sI3bIKa JUUISI OTOOpaKeHUsI
cocTaBa (XUMHUYECKHUE (POPMYJIbI) U CBOMCTB (XMMHYECKHUE YPABHEHHUS) BEILIECTB;

— MHCIOJIB30BaTh MpaBUiIa U HOPMbI MEXIYHApPOJHON HOMEHKJIATYpPHhI 1JIs1 Ha-
3BaHMUI BELIECTB MO (opmysiaM U, HA0OOPOT, Il COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (POPMYJI COEIMHEHUN 1TO UX HAa3BaHUSIM;

— 3HaTh TPUBUAIbHBIC Ha3BaHUS BaXKHEHUIINX B OBITOBOM OTHOIICHUU HEOP-
FaHUYECKUX U OPTraHUYECKUX BEIECTB;

— XapaKTepHU30BaTh CBOWCTBA, MOJIyYeHHUE U MPUMEHEHUE BaXKHEHIIIMX IIpe-
CTaBUTEJIEH KJIACCOB OPraHMYECKUX COEIMHEHUN (aJIKaHOB, aJIKEHOB, AJIKHHOB,
aJIKaIMCHOB, apOMAaTHYECKHUX YTJIEBOJAOPOJOB, CIIMPTOB, (PEHOJOB, aJIbJACTHUJIOB,
IpeAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3()UPOB M KUPOB,
YIJI€BOJIOB, aMUHOB, aMHUHOKHCIIOT);

— YCTaHaBJIWBATh 3aBUCUMOCTh YdKOHOMHKHU CTPAaHBI OT JTOOBIYH, TPAHCTIOPTH-
POBKH U TIepepabOTKH yTJIE€BOAOPOIHOTO ChIPphs (He(TH U MPUPOIHOTO raza);

— DKCHEPUMEHTAIBLHO TOJATBEPKJIAaTh COCTaB U CBOMCTBA BaXKHEWIIMX IIpE/-
cTaBUTEJIEH U3YyUYECHHBIX KJIACCOB HEOPTraHWUYECKUX M OPTaHUYECKUX BEIIECTB C CO-
OJIfoIeHHEM TpaBUJI TEXHUKH O€30MacHOCTH I pabOThl ¢ XMMHUYECKUMH Bellle-
CTBaMU M Ja0OpaTOPHBIM 000PYIOBAHUEM;



— XapakTepu30BaThb CKOPOCTb XMMHUYECKON peaKUMU U €€ 3aBUCUMOCTb OT

pa3ianuHbIX (aKTOPOB;

— XapakTepui3oBaTb XUMHUYCCKOC PAaBHOBCCHUC U CTO CMCHICHHUC B 3aBUCHUMO-

CTH OT Pa3JIMYHBIX (PAKTOPOB;

— OPOU3BOJAUTH PACYETHl MO XHUMHYECKHUM (OpMyJaM U ypaBHEHUSIM Ha
OCHOBE KOJIMUECTBEHHBIX OTHOILICHUW MEXJYy YYaCTHUKAMM XHUMHYECKHX pPeak-

i

— coOmroaaTh MpaBUila SKOJIOTMYECKONH Oe30IacCHOCTH BO B3aMMOOTHOIIEHHU-
SIX C OKpY’Kalollel cpello Nnpu oOpalieHuu ¢ XMMHUYECKMMHU BELIECTBAMM, MaTe-

puajlaMm 1 1nmponeccamMu.

BuinyckHuk na 6a3060m ypogHne noayuum 603mMOHCHOCMb HAYUUMBCA:
e licnonb3oBaTh NMPUOOpPETEHHBIE 3HAHUS U YMEHHUS B TPAKTUYECKOW NEATETLHOCTH W
MOBCEIHEBHOM JKMU3HM JUIsl: 0€301acHOro oOpalieHus ¢ BeIIeCTBaMU U MaTepuaiaMy;
e Hayuutbcs sKonOrnuecky rpaMOTHOMY MOBEICHHIO B OKPYIKaIOIIEH Cpee;
e [InanupoBaHHIO U IPOBEIECHUIO XUMHUECKOTO SKCIIEPUMEHTA;
e OBlageTh OCHOBAaMH XHUMHYECKOW TPAMOTHOCTH (CIMOCOOHOCTH aHAIM3UPOBATH U
O0OBEKTUBHO OIICHMBATh JKU3HCHHBIC CUTYyAIllMH, CBSI3aHHBIE C HAaBBIKAMH OE€30I1aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, UCTIOIb3YEMBIMU B TTIOBCETHEBHOM JKU3HH.
3. Temamuueckoe naanuposanue yueonoz2o kypca «Xumusa. 10 knacc. bazoewtit ypoeeno»

Nen/mt | Tema KomuuectBo KonuuectBo KomuuectBo
4acoB MPAKTHYECKUX KOHTPOJIBHBIX
pabot pabot
1. Bsenenue 1
2 Teopus CTPOECHHUS 3
OpraHUYECKUX
COCIMHEHHI
3. YrieBogopoasl u ux 10 1
MIPUPOIHBIE HCTOYHUKH
4. Kucnopon- u 15 1 2
a30TCOoIepKaIIIe
OpraHUYEeCKUE COCANHEHUS
5. Oprannueckasi XUMHUS U 5 1
0011ecTBO
Uroro: 34 2 3
Temamuuecxoe nnanupoeanue Kypca «Xumus. 11 knacc. bazoewtii yposernnvy
No I'naBa KonnuectBo [IpakTnueckue KonTtposbhbie
/i JacoB paboThI paboThI
1 CrtpoeHue BelecTB 14 Nel o Teme
«Ctpoenue
BEIIIECTBA»
2 | XuMHYeCcKue peakiuu 10 Nel. Pemenne | Ne2 mo teme
AKCIIEPUMEHTAJIBHBIX | «XUMHUYECKHE
3a/1a4d 1o teme «Xu- peakuum»
MHUYECKHE PEaAKITUN
3 BemectBa u ux cBoiicTBa 8 No2. Pemenne sxc- Ne3 o teme
MEePUMEHTaTbHBIX «BemecTBa n
3a1a4 1o Teme «Be- | ux cBolicTBay
[IECTBA U UX CBOM-
CTBa
4 XuMHsL U COBpEMEHHOe o0011e- 2

CTBO




Hroro: |

34




4. Cooeporcanue Kypca «Xumus. 10 knacc. bazoewtii ypoeenv)

Beenenne (1 uac)

Bsoansiii nHCcTpyKTax no T.b. IIpeamer opraHn4eckoil XUMHH.

Tema 1. Teopusi cTpoeHust OpraHudecKux coeaunenui (3 4)

Banenmnocms. XuMHU4u€CKOe CTPOEHUE KaK MOPSIIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO
ux BaJIeHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUHU XHUMHUYECKOTO CTPOCHHS OPTaHHMYECKHX
coenuHeHuil. [loHsATHE O TOMOJOTMM M TOMOJOTrax, M30MEpPUU U H30MeEpax. XUMHUYECKUE
peaKIuy B OpraHUuIECKON XUMHUH

Jlemoncmpayuu. Moaenn MoJeKyJ TOMOJIOTOB M H30MEPOB OPTaHMUYECKUX COEIUHEHUM.

Tema 2. YriieBogopoabl 1 X NpUpoaAHble UCTOUYHUKH (10 1)

Ankanvl: TOMOJIIOTUYECKUH Psijl, U30MEPHUS U HOMEHKIIATypa aJIkaHOB. XUMUYECKHUE CBOMCTBA
aJIKaHOB (Ha MpUMeEpe MeTaHa U 3TaHa): TOpEeHue, 3aMeIleHNe, Pa3IoKEeHNE U IeTHIPUPOBaHUE.
[IpuMeHeHne anKkaHOB HA OCHOBE UX CBOMCTB

Anxenvl. DTUNEH, €ro TMOJydYeHUE (JIeruJIpUpOBAaHUEM »3TaHAa M Jerujparalnuveid 3TaHOIA).
XUMUYECKUE CBOMCTBA STUJICHA: TOPEHUE, KAUECTBEHHbIE peakiuu (00eciBeYMBaHUE PacTBOPA
TepMaHraHaTa Kajusl), Truapatamnus, noauMepusanus. [loaudTHIIEH, ero CBOWCTBA W
npumeHeHue. [IpumeneHnune sTuineHa Ha OCHOBE CBOMCTB.

Anxaduenst u kayuyk. [lonsTie 00 ankagueHax Kak yrieBoaopoaax ¢ AByMs JBOMHBIMU
CBsI3sIMH. XMMUYECKUE CBOMCTBA OyTaauena-1,3 u u3onpeHa.Pe3una.

AnxkuHobl. ATICTHIICH, €TO MOJYyYeHUE MTUPOIU30M METaHa U KapOUIHBIM CITIOCOOOM. XHUMHUYECKHE
CBOICTBa  ameTuieHa: TopeHue, oOeclBeYMBaHUE OpOMHOW  BOABI, MPHUCOEAMHEHUE
XJIOpoBojOpoAa M ruapartanus. I[IpuMeHeHue aineTuiaeHa Ha OCHOBE CBOMCTB. Peaknus
NOJIMMEPU3ALUU BUHUIXJIOpUAA. [TONMMBUHUIXTIOPU U €r0 TPUMEHEHUE.

benson. Tlonyuenue OeH3o0jla M3 TeKcaHa W aleTWIeHAa. XHUMHUYECKHE CBOWMCTBa OeH3o0Jja:
ropeHue, raloreHupoBanue, HuTpoBanue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.
Ilpupoonwiii ea3z. llpupoanHslii ra3 Kak ToOmIMBO. [IpemMmyImiecTBa MpUPOTHOTO Ta3a Mepen
JpyruMu BuJiaMu ToruinBa. CocTaB MPUPOJHOTO rasa.

Hegpms. CoctaB u nepepaborka Hedtu. Hedrenpomykrel. beH3uH u moHsiTHE 00 OKTAaHOBOM
qHCIIe.

Jemoncmpayuu. OnpenerneHne >J€MEHTHOIO COCTaBa OpraHWYecKux coenuHeHuil. ['openue
9THIeHa, aneTwieHa. OTHOIICHHE STWIICHA, alleTHIeHa W OeH305la K pacTBOpPY MepMaHTraHaTa
Kamuss U  OpomHoi Boje. IlomydyeHuwe »STuiieHa peakuued JAeruapaTalliM dTaHoda U
JENOTUMEpPU3aliK TTOMMATHIICHA, alleTUIIeHa KapOUIHBIM criocoOoM. PasznokeHue kayuyka npu
HarpeBaHUM, UCIBITAHUE TMPOJIYKTOB pPa3OKEHHs Ha HempeneabHocTh. Kosuekmus oOpasnon
HeQTH U HePTEnpPOTyKTOB.

Jlabopamopnvie onvimul. 1. VI3roroBieHune Mojene  MOJIEKYJ ~ YIJIEBOAOPOJOB. 2.
Oznakomyenue ¢ kosuieknuen «HedTh u mpoayKThI ee mepepadoTKI.

Konumponvnas paboma Nel no meme «Y21e6000poosl u ux npupoonvle UCHOYHUKUY

Tema 3. Kuciopoa- u a3orcoaep:xkamue oprannieckue coeauHenus (15 u)

EnvHCTBO XMMHYECKON OpraHu3aldH >KUBBIX OpPraHW3MOB. XHUMHUYECKHUH COCTaB KUBBIX
OpraHU3MOB.

Cnupmui. Ilonyuenue 3TaHosia OpOKEHHEM TIIOKO3bl U THIpaTanueil dTuieHa. [ uapokcunbHas
rpynna kak ¢yHKIMoHandbHas. [IpenctaBienne o BOAOPOAHON CBSI3U. XMUMHYECKHE CBOWCTBA
9TaHOJIa: TOPEHUE, B3aUMOJICHCTBHE C HATpHeM, 0Opa3oBaHME MPOCTHIX M CIOXKHBIX I(HPOB,
OKHcJeHue B anplerui. lIpumeHeHue 3TaHONla Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro
HOCIIEACTBUSI U IIPELYIPEXKACHUE.

[lonaTve o0 TpeAeNbHBIX MHOTOATOMHBIX CHUpPTax. [JMIEpUH Kak MpPeICTaBUTEIb
MHOTOAaTOMHBIX CcIHUpTOB. KadecTBeHHass peakiusi Ha MHOTOaTOMHBbIE CHHPTHL. [Ipumenenue
[JIMLIEPUHA Ha OCHOBE CBOMCTB.

@enon. Tlonydyenue ¢eHola KOKCOBAaHHMEM KaMEHHOIo yruid. B3anMHoe BiIMsHHME aTOMOB B
MoJleKysie (peHOoa: B3aUMOACHCTBHE C TUAPOKCUIOM HATPHUS U a30THOU KucIoTou. [Ipumenenue
(heHoIJIa HA OCHOBE CBOWCTB.



Anvoecuovr u kemonwvl. llodmydyeHue anbJeruoB OKHCIECHHEM COOTBETCTBYIOIIMX CIHMPTOB.
XUMHYEeCKHEe CBOMCTBA  alNbJEeTrHWJOB: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY U
BOCCTAaHOBJICHHE B COOTBETCTBYIOIIMU crupT. Ilpumenenue Qopmanbaernja u anerajibleruia
Ha OCHOBE CBOMCTB.

Kapbonoevie  kucnomwi. Ilonmydyenue KapOOHOBBIX KHCJIOT OKHCIEHHEM  aJbJETUIOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: 00IME CBOMCTBA ¢ HEOPraHMUYECKUMH KUCIOTaMU U
peaxiust sTepudukanyuy. [lpumeHeHne yKkcycHoO# KHMCIOThl HA OCHOBE CBOWCTB.

Cnoorcnvie 3¢hupol u scupwi. Tlomydenne ciaoXHbIX 3(UpoB peakiueit srepuduxanun. CroKHbIE
3¢upsl B Ipupoje, ux 3HaueHue. [IpuMenenne ciaoxHbIX 3(UPOB HA OCHOBE CBOMCTB.JKUphI Kak
CIIOXKHBIE 3(PUpPbl. XUMHUYECKHUE CBOMCTBA KUPOB: THAPOJIU3 (OMBUIEHHWE) M THUAPUPOBAHUE
KUAKUX KUPOB. [ [puMeHenne )xupoB Ha OCHOBE CBOMCTB.

Veneeoow, wux xiaccuukanus: MOHOcaxapuabl (IJII0OK03a), Jucaxapuabl (caxaposa) u
noJjrcaxapuabl (Kpaxmai U 1eJuTios03a). ['7oKko3a — BelecTBO ¢ ABOHCTBEHHONW QyHKIUEH —
aNbJETUIOCHUPT. XUMHYECKHE CBOMCTBA TIJIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJICHHE B COpPOUT, OpokeHHe (MOJIOUHOKHCIIOE U cupToBoe). IIpuMeHeHne riroKo3sl
Ha OCHOBE CBOMCTB. 3HaUEHUE YIJIEBOJOB B KUBOU NMPUPOJAE U B KU3HU YEJIOBEKA.
Lemoncmpayuu. OxucieHne cnupta B anpaerui. KadecTBeHHas peakuuss HA MHOTOaTOMHBIE
cnupthl. Komneknusi «KaMeHHBI yroiab W HpOAYKTHl €ro mnepepaboTku». PacTBopuMocTh
(eHona B BoJe Ipu OOBIYHOW TeMmmepaType M INpH HarpeBaHUHM. KauecTBeHHbIE peakiM Ha
¢denon. Peaknusi «cepeOpsHOro 3epkaja» anbJIerujoB M INOKo3bl. llomyueHue ykcycHo-
sTHI0BOrO 3(hupa. KauecTBeHHas peakuys Ha Kpaxmad.

Konumponvnas paboma Ne 2 «Kucnopoocooeprcawjue opzanuueckue coeOuHeHusn»

Amunor. TlonsiTue o0 amMuHax. AHMIMH Kak OpPraHMYecKoe OCHOBaHME. BzaummHoe BiMsHME
aTOMOB B MOJIEKYJI€ aHWIMHA: OclIa0JeHHe OCHOBHBIX CBOMCTB M B3aUMOJEWUCTBUE C OpOMHOMN
BOZIOU. [IpuMeHeHre aHUIIMHA HA OCHOBE CBOWCTB.

Amunoxuciomur. IlonyuyeHue aMHUHOKHCIOT M3 KapOOHOBBIX KHCJIOT M THIPOIU30M OEJIKOB.
XUMHUYECKHE CBOHCTBA AMUHOKHCIOT Kak aM(pOTEpPHbIX OpPraHUYECKUX COEJAMHEHHIA:
B3aMMOJIEICTBHE CO IEI0YaMH, KUCIOTaMU U JIPYr € ApYyroM (peakiuusi MOJMKOHJCHCAIUH).
[lentuanas cBs3p ¥ noaunentusl. [IpuMeHeHne aMUHOKKUCIIOT HA OCHOBE CBOMCTB.

benku. Tlonyuenune OenkoB IlepBuuHas, BTOpUYHAas U TPETUYHAs CTPYKTYpbl OEJIKOB.
XuUMHUECKUEe CBOHCTBa OENKOB: TOpeHME, JAEHATypauus, TUAPOJIU3 W IBETHHIC PpEaKIUH.
buoxumnueckne GyHKINN OETKOB.

I'enemuueckas c6:a3b MeHcOy KNACCAMU OP2AHULECKUX COEOUHEHUI.

Jemoncmpayuu. BzaumoneicTBue aMmMuaKka 1 aHUJIMHA C COJISTHON KUcoTol. L{BeTHbIe peakiyu
0eJIKOB: KCAHTONPOTEMHOBAs M OMypeToBas. ['opeHue nTuubero nepa v MepCTsHOM HUTH.
Jlabopamopuvie onvimui. 3. CBOMCTBA OCIIKOB.

Ilpakmuueckan paboma Ne 1 «Hoenmugpukayua opzanuueckux coeOuHeHui»

Konmponvnaa paboma Ne3 «A3zomcodeprcawjue opzanuueckue coeOuHeHus»

T e m a 4. Opranuydeckasi XumMusi 1 00mecTBO(S 1)

buotexnonorus. ['ennas unxenepus. Knerounas naxxenepus. KitonupoBanue.

[Tnactmaccs! 1 BosokHa. [lonuMepusanys U MOJIMKOHAECHCAIMS KaK CIIOCOObI IMOTyYeHHsI
CUHTETHYECKUX BBICOKOMOJIEKYJIIPHBIX coequHeHU. [TomyueHne nCKyCCTBEHHBIX
BBICOKOMOJIEKYJIIPHBIX COEJMHEHUH XUMHUECKOW MoTuUKAIMed TPUPOAHBIX TOJIMMEPOB.
Crpoenue nonumepos. [lonarue o minactmaccax. OTaenbHbIE IPEACTABUTENN CHHTETUYECKUX U
UCKYCCTBEHHBIX MOJIMMEPOB: (heHoI0(opManbIeTuaHbIE CMOJIbI, IOJIMBUHMWIXJIOPUA, TE(IIOH,
nemnyinous. [londarue o xumuueckux BosiokHax. HaTypanbHble, CHHTETUYECKUE U
UCKYCCTBEHHbIE BOJIOKHA. Kitaccudukanus u oTenbHble NpeACTaBUTENN XUMHUUECKUX BOJIOKOH:
aleTaTHoe (TpHAaLleTaTHBIN LIEJIK) U BUCKO3HOE BOJIOKHA, BUHUIXJIOPUAHBIE (XJIOPHH),
MOJIMHATPUJIbHBIC (HUTPOH ), MTOTMaMUAHBIC (KalpOH, HEHIIOH), MOaudGUpHBIC (JTaBCaH).
Ilpakmuueckan paboma Ne2 «Pacno3naganue niacmmacc u 60710K0H

O06o011eHHe ¥ cucTeMaTu3alus 3HaHUH 110 KypCy OpraHU4ecKOi XUMHUN



Cooepicanue kypca «Xumusa. 11 knacc. bazoewtit ypoeenv
Tema 1. Ctpoenne BemectB (14 yacoB)
BBoaubiii nactpykTaxk 1o T.b.OCHOBHBIE CBEEHUSA O CTPOEHUU aToOMa. SAapo:

NPOTOHBI W HEUTPOHBI. M30TOmBI. DNEKTpOHBI. DIEKTpOHHAs 000J0YKa. DHEPreTHUYCCKUI
ypoBeHb. OCOOEHHOCTU CTPOCHHUS SJCKTPOHHBIX O0OJOYEK AaTOMOB 3JEMEHTOB 4-Tr0 U 5-TO
nepuoIoB nepuoauueckoit cucremsl J. . MenneneeBa (nepexoansix aiemenToB). [Tonarue 00
opoUTaNAX: s- U p-OpOUTAIU. DIEKTPOHHbIE KOHPUIypalMi aTOMOB XMMHUYECKHX 3JE€MEHTOB.
[Tepuoaunueckuii 3akon .M. MenageneeBa B CBETE YYEHUSA O CTpOE
Huu aTo M a Orkpeitue . . MenaeneeBsiM nepuoinueckoro 3akoHa. [lepuoanueckas
cucteMa xumuuyeckux odnemeHtoB JI. WM. MengeneeBa - rpaduueckoe oToOpaxkeHUE
HePUOANYECKOro 3aKkoHa. DU3NUECKHI CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa Nepruojaa
U HoMmepa rpynmnbl. BaneHnTHbie 37eKTpoHbl. [IpUyMHBI H3MEHEHMsSI CBOMCTB 3JIEMEHTOB B
nepuofax M Tpynmax (TJIaBHBIX TMOATpyMNax). 3HaYyeHHe MEepPUOAMYECKOro 3aKkoHa U
NEPUOANYECKON CUCTEeMBbl XUMHUeCKUX siemMeHToB J[. M. MenaeneeBa /sl pa3BUTUA HAyKH U
MOHUMAaHUS XUMHUYECKON KapTUHBI MUDpA.
NounHas xuMuueckas cBs3b. Knaccuduxanus nono. oHHble KpuCTaIIMYECKHE
pemerkn.  CBoiicTBa  BemECTB € 3TUM  TUIOM  KPUCTAJUIMYECKUX  PELIETOK.
KoBaneHTHas XuMuueckas CBS3b. DIEKTpoOTpULATeNbHOCTh. [lonsipHas u
HemnoJisipHasi KoBaJieHTHbIE CBs3u. Jlumnosnb. IlonsspHOCTH CBSI3M M HOJSPHOCTH MOJIEKYJIBL.
MonekynsipHble U aTOMHbIE KpUCTaJuIMueckue peuieTkd. CBOWCTBa BEIIECTB C 3TUMHU TUIIAMU
KPUCTAITMYECKHUX PEIIETOK.
MeTannuueckas XuMuuYeckKkas ¢Bs3b. OcOOEHHOCTH CTPOCHUS aTOMOB
METaJJIOB. MeTajuinyeckass XUuMUYecKasi CBA3b M MeTa/lIn4yecKas KpUCTATUYecKas peleTKa.
CaolicTBa BELIECTB C TUM TUIIOM CBSI3H.
BoxgopongHas XuMudyeckas CBS3b. MeXMOICKYIIpHas U BHYTPUMOJICKYJIISIpHAs
BOJIOPOJHAs CBSA3b. 3HAUEHUE BOJOPOJHON CBA3M Ul OpraHMU3alMM CTPYKTYp OHONOJIUMEPOB.
IT o m u ™M e p bl. [InactMaccel: TEpMOIUIACTBI U PEAKTOIIACTBI, UX MPEACTABUTENIH U
npuMeHeHue. BosiokHa: npuponHble (pacTUTENbHBIE M KUBOTHBIE) U XMMHYECKHE
(MCKyCCTBEHHBIE u CUHTETHYECKUE), ux MpeJICTaBUTENN u MIPUMEHEHUE.
'a3oo0pa3HoOe COCTOSIHHME BeIlecCTB a. [pu arperaTHbIX COCTOSIHHS BOJBIL.
OcoOenHocT cTpoeHusi Tra3oB. MoJsIpHBIE 00beM razoo0pa3HbIX BemiecTB. [Ipumepsl
ra3oo0pasHbIX TNPHUPOJHBIX CMecel: BO3AYyX, MNPUPOIHBIN Ta3. 3arpsa3HeHue aTMocgepsl
(KUCTOTHBIE HOXK/U, TAPHUKOBBINA AP eKT) u 00prda ¢ HUM.

[IpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJOPOJ, KUCIOPOJ, YIIEKHUCIBIA Ta3, aMMHAK,
STHIIEH. Hx MoJTy4eHue, cobOupanwue 31 pacro3HaBaHHe.
Kuagxkoe cocTossHume BemecTB a Boma. [lorpebnenue Boabl B OBITY U Ha
TIPOU3BOJICTBE. JKectkocTh BOJIBI u CIIOCOOBI ee yCTpaHEHHUSI.
MI/IHCpaJ'II)HI)IG BOJHBI, nux HNCIIOJIB30BAHUC B CTOJIOBBIX nu J'Ie'—Ie6HI)IX oeisx.
>KI/II(KI/I€ KpI/ICTaJ'IJ'IBI n nux HpHMCHeHI/Ie.
TBepnoe COCTOSHHE BeIlecTBa. AMOpdHBIC TBEp/IbIC BEIIECTBA B IPUPOJIC U B
JKU3HU 4YeJIOBeKa, WX 3HAYCHHE M MpHUMEHEeHHe. KpHcTasimdeckoe CTPOCHHE BEIIECTBA.
JducnepcHble cucTeM bl [loHsTiue o aucrnepcHuIx cucreMax. JlucnepcHas ¢asa u
nucrepcuonHas cpena. Knaccudukaius AUCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOTro



COCTOSIHUSL JTUCTIIEPCHOM Cpelbl M JUCIEePCHOHHOM (aspl. ['pyboaucriepcHble CHCTEMBI:
SMYJIbCHUH, CYCIIEH3HH, a’pO30JIH.
ToHkoaUCTIEPCHBIE CUCTEMBI: renu u 30J1H.
CocTaB BemecTBa U CcM e c e il. BeiectBa MOJIEKyJIIpHOTO U HEMOJIEKYJISIPHOTO
CTpOEHHUSI. 3aKkoH MOCTOSTHCTBA cocTaBa BELIECTB.
[TonATHE «a0Ms» M €e Pa3sHOBUAHOCTU: MaccoBas (JOJS 3JIEMEHTOB B COEIMHEHMH, 10JIs
KOMIIOHEHTa B CMECH - JOJsl IpUMeEced, J0jsl pPacTBOPEHHOIO BEIECTBA B PAacTBOpE) U
oObemHass.  [lons  BbIXOJA  NPOAYKTa  PEAKUMH  OT  TEOPETHYECKH  BO3MOXKHOTO.
Jlabopamopnvie onvimul. 1. OmnpeneneHue THNA KPUCTAIUIMYECKOW PpEIIETKH BELIeCTBAa U
ONMCAaHUE €ro CBOMCTB. 2. O3HAKOMJIEHHE C KOJUIEKLMEN MOJUMEPOB: IJIACTMACC U BOJOKOH U
u3nenus U3 Hux. 3. McnblTaHue BOAbI Ha JKECTKOCTh. YCTPAaHEHHE >KECTKOCTH BOJIBI. 5.
O3HakoMJIeHHE C MHHEpaJbHbIMM Bojamu. 4. O3HaKOMIJIEHHE C AMCIIEPCHBIMU CHCTEMaMHU.

Koumpononaa paboma Nel no meme «Cmpoenue seujecmear
Tema 2. Xumnueckue peakuuu ( 10 yacon)

Peakxuuu, uaymue 63 HU3MEHEHHUSN CcOCTaBa BellecCTB. AJuIOTponus U
JJIOTPONHbIE BUJIOM3MEHEHUs. [IpHunHbl aII0TpONUM Ha IpuMepe MOJU(PHUKALMHA KUCIOPOoAa,
yriepoja U docdopa. O30H, ero Ouosornyeckas pOJIb.

N3omepsl " U30MEPHUS.

Peakxuuu, ngyumume ¢ M3MEHEHHUEM coOcCcTaBa BeEIlecTB. Peaknun
COCIMHEHUS, PA3JIOKEHHs, 3aMeIeHIsI 1 0OMeHa B HEOPTraHWYECKOH W OpPraHHYECKOW XUMHH.
Peaknmm  9K30- W dHIOTepMHYECKHE. TeruoBoH APQPEKT XWMHUYECKOH peakiuu Hu
TEPMOXHUMHUYECKHE ypaBHEHUsA. Peakuuu ropeHusi, Kak YacTHBIM CiIy4ail SK30T€pMHYECKHX
pEeaKIuid.

C xk op o c T b X U M MU 4 € ¢ K 0 H p € a K I U u
CKOpOCTh XMMHMUYECKOW PEaKIMU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT MPHUPOJIbI
pearupyromux  BEIIECTB,  KOHUEHTpaluu,  TEMIEpaTypbl, IUIONIAAM  IOBEPXHOCTU
COIPMKOCHOBEHMs U Karajnu3aropa. Peakuuu romo- u rereporeHssle. IloHarue o kartamuse u
Katanuzatopax. DepMeHTHl Kak  OHOJOTMYECKHME  KaTalu3aTopbl, OCOOCHHOCTH  HX
(YHKIIMOHMPOBAHUSI.

O6paTuMOCTbh XUMHUYECKHUX peackiuil. HeoOparumele n o6patumeie
xumuueckue peakiuu. COCTOSHME XUMHUYECKOIO pPaBHOBECUS IJISi OOpAaTUMBIX XUMHYECKHX
peakiuii. CrocoObl CMELIEHHs XUMHUYECKOTrO0 PpaBHOBECHS Ha IpUMepe CHHTE3a aMMHaka.
[ToHsiTHE 00 OCHOBHBIX HaYYHBIX MPUHIIMIIAX IPOU3BOJCTBA HA MPUMEpPE CUHTE3a aMMHaKa WIn
CEepHOM KHUCJIOTBI.

Pons Bogel B XuMuuYecKkoOW peaxkiuu Mctuaasle pactBopsl. PacTBopuMoCTs 1
KJaccu(uKalus BEIIECTB 10 JTOMY MPH3HAKY: pacTBOPHMBIE, MaJOpacTBOpPUMBIE U
HEPacTBOPUMBIE BEIIECTBA.

ONEeKTPOIUTHl U HEIIEKTPOIUTHI. DIIEKTPOIUTHYECKas qucconnanus. Kuciorel, ocHoBaHuUs U
coJu c TOYKHU 3peHust TEOpUu AIIEKTPOJIUTUUECKON JUCCOLUAIIH.

XUMHUYECKUE CBOMCTBAa BOJbI; B3aUMOJEHCTBHE C METaulaMH, OCHOBHBIMH U KHCIOTHBIMU
OKCHJaMM, pa3jloKeHue U oOpa3oBaHUE KpHUCTAIOIMIparoB. Peakuuu ruzaparanuu B
OpraHUYecKOoM XUMUH.

'mnpponu3 oOpraHM4YeCcKMX UMW HEOPTAaHUUYECKUX COEJAUHEHHUI.
HeoGpatumsbrit TUJIPOJIU3. OO6paTuMblii TUIPOJIN3 coJieil.

I'maponu3 opraHMYECKUX COEIMHEHUH W €ro IpaKkTUYECKOE 3HAuY€HUE Ul TMOJIy4YEHHS
THPOJM3HOTO CIHUpPTa W MbUIA. buosornyeckas posib TUAPOJIM3a B IUIACTUYECKOM U



SHEPreTUYECKOM oOMeHe BEILIECTB u SHEpPruu B KJIETKE.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIEC peakiuu CTeneHb OKUCICHHUS.
Omnpenenenne CTENCHH OKHUCIEHUS To (opmyne coenuHeHus. [loHsATHE 00 OKHCIHMTEIHHO-
BOCCTAHOBUTEIBHBIX peakiusax. OKUCICHHE U BOCCTAHOBJICHHE, OKUCIUTENh U BOCCTAHOBHUTEIIb.
DT e K TP oAU 3. DISKTPOIU3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MPOIIECC.
DIIEKTpOIN3 pacIyIiaBOB U pacTBOPOB HA MpHUMepe Xjopuaa Hatpus. [IpakTudeckoe npumMeHeHue
3JIEKTPOJIN3A. DIEKTPOIUTHYECKOE MOJIyYeHUE AITIOMUHHUSL.
Jlabopamopuvie onvimul. 5. Peakuus 3aMelIeHHs MEAHM JKEIe30M B PAcTBOpPE MEIHOTO
Kynopoca. 6. Peakuuu, uaymime ¢ ooOpazoBaHueM ocajaka, ra3a u Bojsl. 7. [lomydenue kuciaopoaa
pasiioKeHUEM MEpPOKCUIa BOAOPOAA C MOMOLIbI0 okcuaa mapranua (IV) m karanassl cbiporo
kaprodens. 8. Ilomyuenue BoIOpOAa B3aMMOJCHCTBHEM KHUCIOTHI C IUHKOM. 9. Pasnuunbie
CIIy4au THUPOIU3a COJICH.
Ilpakmuueckasa paooma Nel no meme «Pewienue 3kcnepumeHmaibHblX 3a0ay no meme
«Xumuueckue peakyuu
Koumponvnasa paooma Ne2 no meme «Xumuueckue peaxyuu

Tema 3. BemecTBa 1 Ux cBoiicTBa (8 yacoB)

M e 1 a 1 1 bl. B3auMoeiicTBre METaIOB ¢ HEMETAIaMU (XJIOPOM, CEPOil U KHCIOPOJIOM).
B3anmoneiicTBHE MIENOYHBIX U HIEJI0YHO3EMETBHBIX METAJUIOB C BOJOM. DNEKTPOXUMUYECKUM
P HAIPsDKEHUN METaJUIoB. B3auMoaelicTBue METauioB ¢ paCTBOPAMM KUCIIOT U COJIEH.
AntoMuHOTEpMUSL.

Kopposzus merannos. [IoHATHE 0 XUMUYECKOW U SJIEKTPOXUMHUYECKOU KOPPO3UU METAIIIIOB.
CrniocoObl 3a1UThl METAIIIOB OT KOPPO3HH.

He M e Tan bl CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Haubosiee TUTUYHBIX
npencTaBuTeneld HemeTaioB. OKUCIUTENbHbIE CBONCTBA HEMETAUIOB (B3aUMOICHCTBUE C
MeTaJlJIaMH U BOAOPO0M). BoccTaHOBUTENBHBIE CBOMCTBAa HEMETAIITIOB (B3aMO/ICICTBHE C
0oJiee PIEKTPOOTPUIIATEILHBIME HEMETAIIIAMU M CIIO’KHBIMH BEIIECTBAMHU-OKUCIUTENSIMU).

Kucnorsl Heopranuueckune u opraHuuyeckue. Knaccuduxanus Kucior.
XUMHUYECKUE CBOMCTBA KUCJIOT: B3aUMOJEHCTBUE C METAJUIAMU, OKCUJIAMH METAJUIOB,
TUIPOKCUIAMH METAJIOB, COJISIMH, criupTaMu (peakmus dtepudukarmm). OcoObie CBOHCTBA
A30THOM M KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTBHI.

OcCHOBaHUSY HEOPTaHHUUYECKHUE U OpPTaHMUUECKUe. OcHOBaHUS, UX
kiaccuukanys. XMMHIECKUE CBOMCTBA OCHOBaHUI: B3aMMOJICUCTBUE C KUCIIOTAMH,
KHCJIOTHBIMHM OKCHJAMH U COJSIMU. Pa3iioxkeHnne HepacTBOPUMBIX OCHOBAHMM.

C o 1 u. Knaccudukanus coneit: cpegHue, KUCIble U OCHOBHbIE. XUMUYECKUE CBOMCTBA COJEH:
B3aUMOJICCTBUE C KUCIOTAMH, LIEJI0YaMHU, METaJUIaMH U cosiMu. [IpeacraBurenu comneit u ux
3HAYEHHUE.

KauecTBeHHBIC peaKIy HA XJIOPUI-, CYJIb(aT- 1 KapOOHAT-UOHBI, KATHOH aMMOHHS, KATHOHBI
xenesa (I1) u (I11).

'eneTnueckas CBI3b MEXKJAY KJJaCCaMM HEOPTAHUYECKUX U OPTaH
MYECKHUX COeaHUHEH MU . [IoHiaTHE 0 TEeHETUYECKOM CBSA3M U TE€HETUYECKUX PSIIAX.
['enernueckuii psn meramia. ['enetndeckuil psa Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psia
B OPraHUYECKOW XUMUHU.

Jlabopamopnvie onvimul. 10. McnibITanne pacTBOPOB KUCIIOT, OCHOBaHUN U coJiei
uHaukatopamu. 11. BzaumopeiicTBue CoyiiHON KUCIOThI U PaCTBOPA YKCYCHOM KUCIOTBI C
Metauiamu. 12. B3aumoaeicTBre CONsTHOM KUCIOTHI M paCTBOPA YKCYCHOM KUCIIOTHI C
ocHoBaHUsIMU. 13. B3aumopeiicTBre CONITHON KUCIIOTHI U PACTBOPA YKCYCHOM KHUCIIOTHI C



cossiMu. 14. [lonydyeHue u cBoicTBa HEPACTBOPUMBIX OCHOBaHMM. 15. 'maponus xnopunos u

aIeTaToB MIEIOYHBIX METAIIOB. 16. O3HAKOMIICHHE C KOJICKIIUSIMU: a) METaJIIOB; 0)

HEMETAJIJIOB; B) KMCJIOT; I') OCHOBAHUH.

Ilpakmuueckasa paooma Ne2. Pewienue IKcnepumenmaipHulx 3a0ay no meme «Bewecmea u

ux ceoiicmea (W0eHmuurayua op2aHuyecKux U HeOpP2aHu4ecKux coeOuHeHull)
Koumponvnasa paooma Ne3 no meme «Beuwecmea u ux ceoiicmea»
Tema 4. XuMusi 1 coBpeMeHHOe 0011ecTBO (2 yaca)

XuMHUecKasi TeXHOJIOTHS. HpOH?»BOI[CTBO aMMHaKa U MEeTaHoJIa. XMMHUUeCKas T'paMOTHOCTb KakK

KOMIIOHEHT OOIIel KyJIbTYphl 4eJIOBEKA.

5. Kanenoapno — memamuuecxkoe naanuposanue «Xumusa. 10 knacc. bazoewtit yposenvy»

Nen/m | Tema KomnuectBo | /lara (dakt
4acoB IUIaH
Beeoenue (1 uac)
1 BBonnslii uncTpykTax no T.b. [Ipenmer 1
OpraHHYeCKON XUMHUHU
Tema 1. Teopusa cmpoenus opzanuyeckux coeounenuil (3 uaca)
2 OcHOBHBIE TIOJIOKEHUS TEOPUU 1
XUMHUYECKOT0 CTPOEHUS
3 Ctpoenue u kaccuduxanus 1
OpraHN4ecKuX coequHeHUH. OCHOBBI
HOMEHKJIATypbl OpraHUYECKUX
COEeIUHEHNN
4 BanentHocTs. [IoHsTHE O rOMOTIOTHH U 1
rOMOJIOTax, U30MEPUH U U30Mepax.
XHUMHUYECKUE PEAKLIUN B OPraHUYECKOU
XUMHHU
Tema 2. Yznee000poowt u ux npupoouste ucmounuku (10 uacos)
5(1) [IpenenbHble YTI€BOAOPOAbl. AJKaHbI 1
6(2) Henpenenpabie yrieBogopoabl. AJTKEHbI 1
7(3) Ankanuensl. Kayuyku 1
8(4) AJTKUHBI 1
9(5) ApomMaTHYeCKUE yTIIEBOIOPOAbI, UIH 1
apeHbl
10(6) [TpupoaHsIii ra3 1
11(7) Hedth 1 ciocoObI ee mepepaboTku 1
12(8) KameHHbI# yrosis u ero nepepadboTka 1
13(9) Obobwarowutl ypox no meme 1
«YTeBoA0pOIBI U UX NIPUPOJIHBIE
HUCTOYHUKH»
14 Koumponvnana paooma Nel o reme 1
(10) «YTIneBoopoibl U UX MPUPOJIHBIE

NCTOYHUKI))

Tema 3. Kucnopoo- u azomcooeprcauwgue opzanuueckue coeounenus (15uacoe)

15(1) OHOATOMHBIC CITUPTHI 1
16(2) MHOroaTOMHBIE CITUPTHI 1
17(3) denon 1

1

18(4)

AJ'H)I[GFI/II[I)I 1 KE€TOHBbI




19(5) KapOoHOBBIE KHCIIOTHI 1

20(6) CnosxHbIe YUPBI 1

21(7) Kupsbt 1

22(8) Yrnesonsbl. ['ntoko3a 1

23(9) Jucaxapuibl ¥ nosiycaxapusl 1

24 Konmponvnas paooma Ne2 o teme 1

(10) «Kucnopoacoaepkaiiye opraHndecKue
COEJIMHEHUS

25 AMUHBI 1

(€29)

26 (12) | AmuHOKHUCHOTHL. benku 1

27 I'eneTndeckas CBsI3b MEXKIy Ki1accamu 1

(13) OPraHWYECKHUX COCTMHEHHI

28 Ilpakmuueckasa paooma Nel 1o Teme 1

(14) «nenTudukanms opraHudecKux
COCAMHEHUIN

29 Konumponvnasa paboma Ne 3 o reme 1

(15) «A30TcozepKalUe OPraHnYecKue
COEJIMHEHUS

Tema 4. Opzanuueckas xumus u oouecmeo (5uacos)

30(1) buoTtexHonorus 1

31(2) Knaccudukanmst momumepos. 1
VckycCTBEHHBIE TOTUMEPHI

32(3) CHHTETHYECKHE TIOJTUMEPBI 1

33(4) Ilpakmuueckasa paooma N2 1
«Pacno3HaBaHMe M1acTMAcC U BOJIOKOH»

34(5) O06o01IeHre U cUCTeMaTH3anus 3HaHU 110 | 1
KYpCY OPraHUYECKON XUMUHU

Kanenoapno — memamuuecxkoe naanuposanue «Xumusa. 11 knacc. bazoewtit yposensvy

Ne i/ Tema KomuuectBo Jarta
4acoB IJ1aH dakr
I'nasa 1.Cmpoenue sewiecme 14
1 BBonnslii uHcTpyKTaXx 1o T.b. 1
OcHOBHbIE CBEICHUS O CTPOCHUHU aTOMa
2 [leproanueckast cucteMa XUMHYECKUX 1
JJIEMEHTOB M YYCHHE O CTPOCHUHU aTOMa
3 CraHOBIJIEHUE U pa3BUTHE 1

NEepUoaANYCCKOro 3aKOHa U TCOpHUU
XUMHYCCKOI'0 CTPOCHHA

4 WNonnas xumuyeckast CBsi3b U HOHHBIE 1
KPUCTAJUTMYECKUE PEIICTKH
5 KoBasieHnTHast HenomsipHask XUMUYECKast 1
CBSI3b
6 KoBaneHnTHas nosspHas XuMu4eckas 1
CBSI3b
7 Merajutnueckas XMUMHYECKasl CBA3b 1
8 Bonopoanas xumuueckasi CBs3b 1
[Tonumeps! 1
10 JlucniepcHble CUCTEMBI 1
1

11 ["a3000pa3HOe COCTOSIHHE BEIIECTBA




12 ’Kunkoe u TBEpOE COCTOSIHHE 1
Benrectsa. CMmecu
13 O06001maromui ypok 1mo Teme 1
«CTpoeHue BelecTBay
14 Konmponvnaa pavoma Ne 1 1o reme 1
«CTpoeHue BeecTBay
I'nasa 2. Xumuueckue peaxyuu 10
15(1) | Knaccudukanus XUuMHYECKUX PEaKIIHii 1
B HEOPraHUYECKON XUMHUHU
16(2) | Knaccuduxanms XMMUYECKHX peaKIuii 1
B OPraHUYECKON XUMUU
17(3) | CxkopoCTh XMMUYECKUX PEAKIUN 1
18(4) | OGpaTUMOCTh XUMHUECKUX PEAKITHI. 1
XUMHUYECKOE PABHOBECHE U CITOCOOBI
€ro CMellleHus
19(5) | I'maponus
20(6) | DIEKTPOIUTHYECKAS TUCCOIHAITHS.
Peakuuu nonnoro oomena. CpoiicTa
BOJIbI
21(7) | OxucnuTenbHO-BOCCTAHOBUTEINIbHBIE 1
peakuuu
22(8) | DnekTponn3 paciiiaBoB U pacTBOPOB. 1
[IpakTdeckoe MpUMEHEHUE
NEKTPOJIN3A.
23(9) | Ilpakmuueckas paboma Nel no meme 1
«Pemenne sxcriepuMeHTAIBHBIX 33124
10 TeMe «XHUMHUYECKUE PEAKIIHI)
24(10) | Konmponvnas paboma Ne 2 o Teme 1
«XHUMHUYECKHUE PEAKITANY
T'naea 3. Bewecmea u ux ceoiicmea 8
25(1) | Merasmibl 1
26(2) | Hemeramisl 1
27(3) | Heopranuueckue u opraHU4eCcKHe 1
KHCIIOTHI
28(4) | Heopranuueckue u opraHU4eCKHe 1
OCHOBaHUs
29(5) | Heopranmueckue u OpraHu4ecKue 1
amMbOTepHBIC COCTUHEHUS
30(6) | Comm 1
31(7) | lIpakmuueckan paboma No2 no meme « 1
Pemenue skcriepuMeHTaNBHBIX 33124 10
Teme «BeliecTBa U UX CBOWCTBa»
32(8) | Konmponvnas paboma Ne3 no meme 1
«BelecTBa U UX CBOWCTBa»
I'nasa 4. Xumusa u coepemennoe oouecmeo (2uaca)
33(1) | XumMuyeckasi TEXHOJIOTHSL. 1
[Tpou3BOCTBO aMMHaKa U METaHOJIa
34(2) | XuMuueckas TpaMOTHOCTh Kak 1

KOMITOHEHT O0IIeH KyIbTYphl YeIOBEKa




6. Yueono — memoouueckuii komnnekm «Xumus. bazoewtii ypoeens .10 knacc»

1. Tabpuensu O.C., OctpoymoB WN.T"., CnaaxoB C.A. Xumust 10 xnacc. ba3oBbiii ypoBeHb:
yueOHHUK U1 00111€00pa30BaTeNbHbBIX YUPEKICHUH. —

M.: «IIpocsemienuey, 2020.

2. I'abpuensn. O.C., SAAmykoBa A.B.. Xumus.10 k1. ba3osslit ypoBeHs: MeToauueckoe nocooue.
— M3.I"'abpuensn O.C. Oprannueckas XuMHs B TeCcTax, 3a/1a4ax, yrnpaxaenusax.10 kiacc:
yaeOHoe mocobue.- M.:[Ipoda, 2014.

3. I'abpuensn O.C. Xumus 10 kinacc: KOHTPOJIbHbBIE U TPOBEPOUHbIE PaOOTHI K YUEOHUKY
la6puensua O.C.- M.:Ipoda, 2013.

YMK «Xumus. bazoewtii yposens. 11 knacc»

1. Xumus. ba3oBelif ypoBenb. 11 knacc. YueOHUK (aBTOp
O.C.I'abpuensn).224c.

2. Meroanueckoe nocooue. ba3oBerit ypoBeHsb. 11 kimacc (aBTo-
pe1:O.C.I"abpuensn,C.A.Cnaakos).160c.

3. Kuwura mis yunrens. ba3oBeiii ypoBeHb. 11 kmacc (aBTOpHI:
O.C.I'abpuensu,11.I.Octpoymos,C.A.CrnagkoB).272c.

4. PabGouas teTpanb. bazoBrsiii ypoBeHnb. 11 kimacc. (aBTOpPBI:
O.C.I'abpuensn,C.A.Crnankon).176c¢.

5. KoHTpoabHBIE U TPOBEPOUYHBIC pa0OTHI. ba3oBbIil YPOBEHb.
11knacc(aBToper:O.C.I"abpuensiauap.).224c.

6. OOmrast xuMus B TeCTax, 3a7adax, ynpaxaeHusx. 11 knacc (aBropsr: O. C.
I'abpuensu, U. I'. Octpoymos, A. I'. Beenenckast). 304c.

7. XUMHYECKHUM dKCIIEPUMEHT B 1IKoJie. 11 kimacc (aBTOpHI:
O.C.I'abpuensu,1.I.Octpoymon).208c.

HurepHer-pecypesi:

1. http://www.alhimik.rullpencraBiensl cieayromime pyOpuKku: COBEThI abu-
TYPHUEHTY, YUUTEIIIO XUMHUH, CIPABOYHHK (IT0A00pKa TaOJIUIl U CIIPABOYHBIX MaTe-
puasnoB), Beceiasi XUMUs, HOBOCTH, OJMMITHAAbI, KYHCTKaMepa (Macca UHTEpec-
HBIX UICTOPUYECKHUX CBEJCHUMN ).

2. http://www.hij.ru/ XypHan «XuMHUs ¥ XKU3HB» TIOHSATHO W 3aHUMATEIILHO
paccka3piBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOJUT B HAYKE U B MHUpE, B KOTO-
POM MBI )KUBEM.

3. http://chemistry—chemists.com/index.htmlDnekTponnbIii KypHan «XUMHU-
KA U XUMUS», B KOTOPBIX MPEJICTABIEHO MHOXECTBO OIBITOB MO0 XMMHH, 3aHUMAa-
TeIbHON MH(GOpPMAINU, MTO3BOJISIONIEH YBIC€Ubh YUYEHUKOB SKCIIEPUMEHTAILHON Ya-
CTBIO IpeaMeETa.

4. http://c-books.narod.ruBceBo3morkHast TuTepaTypa 1o XMMHUH.

5. http://www.drofa-ventana.ruli3BecTHO€ H37AaTEIHLCTBO Y4YeOHOUW JMTEpaTy-
prl. HOBUHKYM HAayYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XUMUH.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIbHBIA TTOP-
TaJ CO CChUIKaMH Ha 00pa30BaTENIbHBIE CANTHI IO XUMHU.

7. www.periodictable.ru COOpHUK cTaTeld O XMMHYECKHX 3JIEMEHTaX, HILIIO-
CTPUPOBAHHBIN SKCIEPUMEHTOM.
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Ne | Tema ypoka OcHOBHBIE IOHATHSA B TeMe TpeOoBaHNs K YPOBHIO NOATOTOBKH 00y4aloIuXxcs Koa- | Cpoxkn | Buasl /3
Ypo (pe3yJabTar) BO HM3Y4YeH | KOHTPOJS
Ka yaco | us
B
TemaNel. Ctpoenne Bemecta (14 yacon) 3 Y.onpoc
1 BBoanslii nHCTpyKTax mo T.5. AToOM, S1pO, IPOTOHBL, HEUTPOHBI, 3HaTh OCHOBHBIE XMMUYECKUE MOHATHS aToM, PO, IPOTOHBI, 4.09 §1
OCHOBHBIE CBEJICHUS O CTPOSHUN H30TOMBL. DIICKTPOHBI, IEKTPOHHAS HEWTPOHBI, H30TOIIBI, HICKTPOHBI, IEKTPOHHAs 000JI0UKa, 11.09
aToma 0001109Ka, SHEPTETUIECKUI yPOBEHb SHEPreTUYECKHH YPOBEHB, BEIIECTBO, XHMIUECKHI 3IEMEHT.
YMeTh onpenensiTh 3aps HOHa.
2 [Tepuomuueckas cucrema [lepuoandeckas cucrema, MeprUoI, 3HaTh NEPUOAMICCKUH 3aKOH.
XHUMHYECKHX 3JIEMEHTOB U rpyIna, IepHOIUIECKUI 3aK0H. YMeTh XapakTepHu30BaTh 3JIEMEHTHI MAJIbIX IIEPUOJIOB M0 UX
nosnoxenuto B [ICXD.
Y4YEHHUE O CTPOCHHUH aTOMa
3 CraHoOBIJIEHUE U pa3BUTHE 18.09 §2
NEPUOANYCCKOro 3aKOHa U
TCOpHUU XUMHNYCCKOI'O
CTPOCHUS
4 Honnas xumudeckas CBs3b HMonnas cBs3b, KATUOHBI, AHUOHBI, 3HaTh MOHATHSA KATUOHBI, aHUOHBI, XUMHUYECKAS CBS3b. 12 25.09 CamocTtoste | §3
HOHHBIE KPUCTAIIMYECKHE PEIIETKH. YMeTh onpenenars TUII XUMUYECKOH CBSA3U B COEAUHEHMUSIX, JIbHAs
OOBSCHSITH 3aBHCUMOCTB CBOICTBA BEIIECTB OT MX COCTaBa 1 pabora
CTPOEHHMST; TIPHUPOAY XMMHUUECKON CBS3U (MOHHOH).
5 KoBanenTtnas nonsipHas
XMMHYECKast CBSI3b
6 KoBanenTtnas HenonspHas ONeKTpOOTPULATENBHOCTD, TIONApHAs U 3HATh NOHATHA 3JIEKTPOOTPULATEIBHOCTD, TIOJISIpHAs U 2.10 IIposepouna | §4
XHUMHYECKast CBSI3b HETIONISIpHAsi KOBAJICHTHBIE CBSI3H, HEToJsIpHAast KOBAJICHTHBIE CBSI3H, OOMEHHBIH M JOHOPHO — s paboTa
OOMEHHBIH ¥ TOHOPHO — aKIETITOPHBIN aKIETITOPHBIA MEXaHU3MbI 00Pa30BaHUs CBSA3M, MOJICKYIIIPHBIE
MeXaHU3MbI 00pa30BaHMs CBSI3H, Y aTOMHBIE KPUCTAJUINYECKHIE PEIIETKH, CTETIEHb OKHCIICHUS,
MOJIEKYJISIPHBIE X aTOMHBIE BaJICHTHOCTb
KPHUCTAJUTHUYECKUE PEIIETKH, CTETIEHb YMeTh onpeiessTh THII XUMUYECKOH CBS3H B COCIMHEHUSX,
OKHCJICHHS, BAJICHTHOCTb. O0OBSICHATH 3aBUCHMOCTH CBOMCTBA BEIIECTB OT UX COCTaBa U
CTpPOEHHMSI; IPHUPOAY XMMHUYECKON CBS3U (KOBAJICHTHOH).
7 Mertannmndeckas XuMU4ecKkas CBsi3b | MeTtaumyeckast KpUCTaIIH4ecKas 3HATh MOHATHE XUMHUYECKas CBS3b. 9.10 §5
perieTka. YMeTh onpenenaTs TUII XUMUYECKOH CBSA3U B COEAUHEHMUSIX,
OOBSCHSITH 3aBHCUMOCTB CBOIMCTBA BEIIECTB OT MX COCTaBa 1
CTPOEHHMS; IPHUPOAY XUMHUYECKON CBS3U (METAIIMYECKOM).
8 Bopoponnas xummuueckas cBs3b Mex — 1 BHYTpUMOJIEKYJISIpHAs 3HATh NOHATHA KAaTHOHBI, aHUOHBI, XUMUYECKasl CBSI3b. 16.10 0IpoC §6

BOAOpOAHAs CBA3b

YMeTh OnpenessiTh THII XHMUYECKOM CBS3H B COCIMHCHUSX,
OOBSICHSITH 3aBHCUMOCTb CBOICTBA BEIIECTB OT MX COCTaBa U
CTPOCHUS; IPUPOTY XUMUIECCKOH CBS3H (BOAOPOTHOM).




9 I'a3000pa3HOE COCTOSIHHE BEIIECTBA | ArperaTHOE COCTOSIHUE BOJIBI, 23.10 §8
6) 0COOEHHOCTH CTPOCHUS Ta30B,
MOJISIPHBIH 00beM ra3000pa3HbIX
BEIICCTB
10 | IlpakTu4yeckas pa6ora Nel 3natb npaBuna Th. 30.10 [Ipaktuueck | §
(7) | «Ilomy4yenue, cooupanme u YMeTh oOpamarbes ¢ XUMHYECKON TIOCY 10U U TaO0paTOPHBIM as pabota
pacno3HaBaHue ra3oB» 000pyIOBaHUEM.
YMeTh mosy4yarh, COOMpaTh M pacro3HaBaTh rasbl.
11 | XKunkoe u TBEpOE COCTOSHUE 3HATh MOHATHA BEIIECTBA MOJIEKYJIIPHOTO W HEMOJIEKYIJIIPHOTO 6.11 §9,10
(8) | BemectBa CTpOEHHUSI.
12 | JIucriepcHbIE CUCTEMBI JucnepcHas ¢asa u cpena, 3HaTh OpeaecHus MOHATHI AuciiepcHas Gasa u cpena, 13.11 §11
© Kiaccu(UKaIys AUCIIEPCHBIX CHCTEM, KJaccu(uKays AUCIEPCHBIX CHCTEM, IPpy0oJuCIIeCpHbIE
pr6OI[I/ICHeCpHI)Ie CHUCTCMBI, CHUCTEMBI, KOJIJIOUWAHBIC CHUCTCMBI.
KOJUIOHM/THBIE CHCTEMBI.
13 | Cocras BemectBa. CMecu 3aKOH MOCTOSIHCTBA COCTaBa, BELIECTBA 3HaTh MOHATHUS CMECh U YHCTOE BEIIECTBO, TUITBI CMECeH. 20.11 §12
(10 MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO YMeTh pa3nuyarh YUCThIE BELIECTBA U CMECH, Pa3JIeIsTh
) CTPOCHUS, MOJICKYIISIpHAst (hOpMyIIa, pasJIMuHbIE CMECH COOTBETCTBYIOIIMM CIIOCOOOM.
MaccoBas 1 00beMHasl 10JIsl B CMECH.
14 | O0o0LeHne U cUCTEMATH3 AU 27.11 Pa6ora mo §
(11 | 3manuii mo Teme Ne2 AHIABUAYAI
) BHBIM
KapTOYKam,
TECTHI.
15 | KouTpoasHas padora Nel mo 4.12 Kontponsua | §
(12 | TemeNe2 «CTpoeHHe BelecTBa st pabora
)
TemaNe2. Xumuueckue peakuuu (10 yacos) §
15 Knaccudukarius XaMHIeCKUX AnoTponus, H30Mepusi, H30MEPHI, 3HaTh ONpeIeCHUS MTOHIATHIH aJTOTPOTIHSI, U30MEPHSI, 11.12 §
(1) | peaknuii B HeOpraHU4ECKOH romosory, peakiuu C,P,3,0, k30 — u n3oMepbl, romosiory, peakuuu C,P,3,0, sx30 — u 18.12
XHMUH. SHJIOTEPMHYECKUE PEAKLIUH, TETUIOBOM SHJIOTEPMHYECKUE PEAKIIUH, TEIUIOBOH AP deKT peakunu,
3¢ PeKT peakuu, TepPMOXUMHYECKHE TEPMOXMMHUYECKHE PEAKIIUH.
peakuum. YMeTh onpeessTh MPUHAICKHOCTh PEAKITHH K
OTIpeNICIICHHOMY THITY; YMETh IACATh YPAaBHCHUS PEeaKIUit
Pa3IMYHOTO THUIIA.
16 Knaccudukamnus XuMimaecKkux
(2) | peakumii B OpraHM4eCKON XHMHH.
17 | CKOpOCTh XHMHUYIECKOH pEaKIiH CKOpOCTh peakunu, PakTophl BIUAIOMNE | 3HATH ONPEACICHUS CKOPOCTh PEaKINH, (PaKTOPHI BIHSIOIINE IIpoBepouna | §
3) Ha CKOPOCTh PEAKIINH, KaTaJlN3 ’ Ha CKOPOCTh PEAKIINH, KaTaJn3 U KaTalln3aTOPbl, HHTHONUTOPEI, s pabora

KaTalIu3aToOpbl, HHTHOUTOPEI, (PepMEHTHI.

(hepMeHTHI.
YMeTh 00BSCHATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOM




PCaKIur OT PA3JIUYHBIX (baKTOpOB.

18 OOpaTHMOCTh XUMHUYECKUX OO0paTtuMbIie 1 HeOOpPaTUMBIC PEAKITUH, 3HATh Ope/eNeHAs MTOHATHI 00paTUMbIE U HEOOpaTHMEIC
(4) | peakumit XUMHYECKOE PaBHOBECHE M CIIOCOOBI €T0 | PEeaKIUu, XUMHICCKOE PABHOBECHE H CIIOCOOBI €r0 CMEIICHUS.
CMEIILICHHUS. YMeTh 00BACHATH 3aBUCHMOCTD MOJIOXKESHHSI XUMUYECKOTO
PaBHOBECHS OT PA3IMIHBIX (PaKTOPOB.
19 | Pomb BOJBI B XUMHYECKUX HcTnHHEBIE pacTBOPHI, TUCCOITUATINS, 3HAaTh OIpeeNicHIs] UCTUHHBIC PACTBOPEI, JTUCCOIHAITHS, CamocToste
(5) | peakumsx runpararyst, TO/. ruapararus, TOL JIbHAS
pabora
20 | 'moponms I'maponus opraHM4ecKuX U YMeTh onpeaesnsaTh XapakTep cpeibl B BOIHBIX PACTBOPAX Pewenne
(6) HEOpPTaHMYECKUX BEIIECTB, cpelia HEOPTaHMYECKUX COCAMHEHHH. 3amaq
PacTBOPOB, BOJOPOIHBIN MMOKa3aTelh
pacTBopa.
21 OKHCIIUTENBHO — CrerneHb OKHMCIIEHNS, OKUCINUTED, 3HATh NOHATHS CTEIEHb OKUCIICHHUS, OKHUCIUTEND,
(7) | BOCCTaHOBUTENBHBIE pEAKIIUU BOCCTAHOBHTEIIb, OKUCIICHHUE, BOCCTAHOBHTEJIb, OKUCIICHHUE, BOCCTAHOBJICHUE.
BOCCTAHOBJICHHUE. YMeTh onpenensiTh OKHCIUTENb, BOCCTAHOBUTEb.
22 O0001menne U CHCTEeMATH3 AU Tectnl
(8) | 3nanmii mo Teme Ne3
23 | lIpakTnyeckas padora Ne 1 mo KonTponsna
(9) | Treme «Pemmenue s paboTa
AKCICPUMCHTANBHBIX 33/1a9 10
TeMe «XHMHYECKHE PEaKIII)
24 | KontpoabsHas paboraNe2 mo Teme
(10 | Ne3 «Xumudeckue peaxium)
)
Tema Ne3. BemecTBa u ux cBoiicTBa (8 yacoB)
25 MerTamisl Tlonoxxenne merammios B IICXD, 3HaTh OCHOBHBIC METAJUTHI U CIIaBHl. MIX cTpoeHHe, CBOICTRA,
e SIEKTPOXUMUYICCKUN DA HATIPSDKEHUS MOJTyYeHHE M TPUMEHEHHE.
METaJIOB, KOPPO3HSI METaNIOB YMeTh XapakTepu30BaTh 00IINE XUMUUYECKHAE CBOMCTBA
METAJIJIOB.
26 Hewmetansl TTonoxxenune nemeramios B [ICXD 3HaTh OCHOBHBIE HEMETaJUTBL. VX cocTaB, CBOMCTBA, CTPOEHHUE U
) IIPUMEHEHNE.
YMeTh XapakTepH30BaTh 00IINE XUMHYCCKIE CBOMCTRA
HEMETAJIJIOB.
27 Heopranunueckue n oprannueckue Opranudeckue 1 HEOpraHM4eCKHe 3HaTh BaKHEHIINE KUCIOTEI. [IpoBepouna
(3) | xucnoTHI KHCJIOTBI, X CBOMCTBA, IPUMCHEHUC U ‘YMeTh Ha3bIBaTh U3yYCHHBIC BEIICCTBA 10 TPHUBHATHHOHN U st pabora

NOJIy4CeHHe

MEXTyHapOAHOM HOMEHKIAType; ONPEAeNsTh IPUHAIIE)KHOCTD
BEILECTB K Pa3IM4HBIM KJIaccaM; OOBSCHSITH 3aBHCUMOCTh
CBOMCTB BEIIECTB OT UX COCTAaBA M CTPOCHUS, BBITIOTHATH
XUMUYECKHUI 9KCIIEPUMEHT M0 PACIO3HABAHUIO BaXKHENIINX
HEOPraHUYECKHX BEIIECTB.




28 Heopranunueckue u oprannueckue Opranudeckue 1 HeOpraHM4eCcKHe 3HaTh BayKHEUIIINE OCHOBAHMUS. Pa6ora mo
(4) | ocHOBaHHA OCHOBaHHUSsI, UX CBOMCTBA, IPUMEHEHHE U | YMETh Ha3bIBATh U3YUCHHBIE BEIIECTBA IO TPUBUAIBHON U KapTOouKam
MOJIyYeHHE MEXAYHAapOAHOH HOMEHKIIAType; ONpeAesATh NPUHAIEKHOCTD

BEIIIECTB K Pa3IMIHBIM KJIaccaM; OOBSICHIATh 3aBUCHIMOCTD

CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, BBIIOIHATD

XUMUYECKHUI 9KCIIEPUMEHT [0 PACIO3HABAHUIO BaXKHEUILINX

HEOPraHUYECKUX BEIIECTB.
29 | Heopranmueckue u opraHUgecKue Pab6ora mo
(5) | amdoTtepHbIe COeTMHEHUS KapTOYKaM
30 | Comu Knaccudukanus coneid, moryueHue u 3HaTh BaKHEHTIIHE COJIH. Pa6ora mo
©) CBOWCTBA. ‘YMeTh Ha3bIBaTh N3yUCHHBIC BEIIECTBA 110 TPUBHAIBHON U KapTO4Kam

MEXTyHapOJHOH HOMEHKIIAType; ONpeAesaTh TPUHAICKHOCTD

BEIIIECTB K Pa3IHMYHBIM KJIacCaM; OOBSICHITh 3aBUCHMOCTb

CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS, BHIMOIHITH

XUMUYECKUH 9KCIIEPUMEHT M0 PACIO3HABAHUIO BaXKHEUILINX

HEOPraHUYECKUX BEIIECTB.
31 MpakTuueckas padoraNe2 «Perrerne ‘YMeTh BBIIOIHATS XUMUYECKUI KCIIEPUMEHT 110 [IpakTuueck
(7) | KCHCPHMCHTAIbHBIX 331a4 IO TeME pacno3HaBaHUIO BaXKHEUIIUX HEOPraHMYECKHUX BEIIECTB. ast pabora

«BermiecTBa 1 UX CBOHCTBa»

32 Konrpoabnas PadoraNe3 no Teme
(8) | «Beectsa u ux CBOHACTBa»
Tema Ne4. Xumusi u coBpeMeHHOe 00111ecTBO (2 yaca)
33 | Xumuueckast TEXHOJIOTHSL. Kontponsna
(1) | TIpousBoncTBO aMMHaKa U METAHOIA. 1 paboTa
34 | Xumuueckasi rpaMOTHOCTh
() | kak KoMIIOHEHT 06wIeit

KYJIBTYPBI YEJIOBEKA




