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IMosicuuTeaLHAA 3aNIUCKA

Pabouas nmporpamMma cocTaBiieHa Ha OCHOBE:

1. ®enepanbHoro 3akoHa PO «O6 obpazoBanuu B PO» ot 29.12.12. 1. Ne 273-D3
(HOBas peaaxius)

2. Tpe6osanuit ®I'OC HayanbHOTO OOIIETO, OCHOBHOTO OOIIETO U CPETHETO
(monHOT0) 001Ier0 00pazoBaHus (YTBEPKICH MPUKa30M MUHUCTEPCTBA 00pa30BaHUS M HAYKH
Poccuiickoit ®eneparuu ot «05» mapta 2004 1. Ne1089), (B pen. ot 23.06.2015 1.);

3. [Tpuxazom Munobpuayku Poccun Ne 506 ot 7.06.2017 «O BHECEeHUN U3MEHEHUI
B ®I'OC crangapTa Ha4aaIbHOTO OOIIEr0, OCHOBHOTO OOIIETO U CpeIHero (ITOJTHOTO0) 00IIero
o0pa3oBaHusl, yTBEPXKACHHBIHN MpukazoM MunuctepctBa oopazoBanus PO ot 5.03.2004 r. Ne
1089.

4. C yueToM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus 'bOY COILI Ne 324 KypoptHoro paitona Cankr-IletepOypra

5. [Monoxenunem «O paboueil mporpamme yuuTens»;

6. ®denepanbHBIM IEPEYHEM YICOHHKOB, PEKOMEHIOBAHHBIX K UCIIOIH30BAHUIO B

00pa30BaTENILHOM YUPEXKICHUH, PEATU3YIOLUINX 00pa3oBaTeIbHbIE IPOrPaMMbl OOILIEr0
00pa30BaHMs U UMEIOLIUX FOCYAAPCTBEHHYIO aKKPEIUTALHUIO.

B ocHoBy nanHOi1 paGoueil mporpaMMsl OJ0kKEHA aBTOpCKas nmporpamma K auHun Y MK
0O.C.T'abpuensnayyeono-meroanueckoenocoodue/O. C.I"adpuensa. — M.: [Ipocsenikenne, 2023.



IInanupyemble pe3yJibTaThl

JleaTenbHOCTh YUHuTeNsl B 00y4eHUM XMMUHU B cpeiHel (IOJHO) IIKoJe JTOJKHA OBITh
HalpaBJIeHa Ha JOCTH)KEHUE 00YyYaIOUIMMHUCS CIEAYIOUINX JIUYHOCHHBIX PE3YNbInamos:

> B IICHHOCTHO-OPUEHTAIIMOHHON cdepe — UyBCTBO TOPIOCTH 32 POCCHUCKYIO
XUMHUYECKYIO HAYKy, TYMaHU3M, OTHOLIIEHUE K TPYLY, LIEJICYCTPEMIIEHHOCTD;

> B TPYIOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JallbHEHIIeH
o0OpasoBatenbHON U TPO(PECCHOHATIEHON TPACKTOPHH,

> B [O3HaBaTeJIbHOW (KOTHUTHBHOM, WHTEIUICKTyalbHOW) chepe — ymeHHe
YIPAaBIISATh CBOCH MTO3HABATEIIBHOM JIEITSIHLHOCTHIO.

>

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH CTaplled IIKOJIbI
MPOrPaMMBbI 110 XUMHUU SBIISIOTCS:

> WCTIONB30BAaHUE YMEHUW W HABBIKOB Pa3UYHBIX BHUIOB TO3HABATEIHHOMN
NESTENIbHOCTH, MPUMEHEHWU OCHOBHBIX METOJOB IMO3HAHUS (CHUCTEMHO-UH(OPMAIMOHHBIN
aHaJIM3, MOJICIIMPOBAHNUE) IJISI U3YUEHHUS PA3TUIHBIX CTOPOH OKPYXKAIOIIEH JEeHCTBUTEILHOCTH;

> UCIIOJIb30BaHUE OCHOBHBIX MHTEIIEKTYaJIbHBIX ONEpPaLIHii:

> ¢bopMynupoBaHM€ THIOTE3, aHaIU3 U CHHTE3, CpaBHEHHE, 0O0O0OLIeHHE,
cucTeMaTH3alys, BhIIBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

> YMEHHE T'€HEpUpOBaTh HAEU U ONPENENSITh CPeICTBA, HEOOXOAMMBIE ISl UX
peanu3aimu;

> YMCHHUEC ONpCACIIATbL LHOCJIM W 3aJadu  JACATCIbHOCTH, BI)I6I/IpaTI) cpeacTBa
peanu3alyy Helid U IPUMEHATh UX Ha IPAKTUKE;

> HCIIOJIB30BaHHUEC Pa3InYHBIX HCTOYHUKOB JJISL IIOJIYyUCHUA XUMHYECKOH

UH(pOpPMaLIMK, TOHUMaHUE 3aBUCUMOCTHU COJIepXKaHUs U (GOpMbI IPECTaBICHNs HHPOPMALIUU OT
1eseld KOMMYHUKAUK U ajipecara.

B oOnactu mpeomemmnwvix pezynromamoB W3y4yeHHE XHUMHUH TPEIOCTABISIET YUYCHHUKY
BO3MO>KHOCTb Ha CTYNEHU CpeIHEro (MOJIHOr0) 001Iero 00pa3oBaHus HAYYUTHCH:

Ha 0a3060M ypoene

1) 6 nosnasamenvhoii cghepe —

o a) 1aBaTh ONpeIeIeHUs] U3yUYCHHBIM MTOHATUSAM;

o 0) omnucbiBaTh JEMOHCTPAallMOHHBIE U  CAMOCTOSITEIbHO  IPOBE/ICHHBIE
9KCHEPUMEHTBI, UCTIONb3Ys AJIS 3TOT0 €CTECTBEHHBIN (PYCCKUM, POJHOM) A3bIK U SI3bIK XUMUU;

o B) OMMCHIBATh U pa3inyaTh U3YUEHHbIE KJIACCHl HEOPTaHUYECKUX U OPTaHUYECKUX
COCIMHEHUM, XUMUYECKHUE PEaAKIINH;

o I) KJ1accu(UIUpPOBaTh U3YUEHHbIE OOBEKTHI U SIBICHHUS;

o 1) HaOIIOAaTh JAEMOHCTPUPYEMBIE U CAMOCTOSITEIbHO MPOBOJMMBIE OIBITHI,
XUMHUYECKHE PEaKIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

o €) JieNaTh BBIBOJBI U YMO3AKJIIOUEHUS U3 HAOJIOCHUN, N3YUYCHHBIX XUMUYECKUX

3aK0HOM€pHOCTCI>JI, IMPOrHO3NPOBATH CBOMCTBA HCHU3YUCHHBIX BCHICCTB II0 aHAJIOIUHU CO
CBOMCTBaAMH HN3YYCHHBbIX;

o ) CTPYKTYPHUPOBATh U3yUCHHBIN MaTEpHall,

o 3) HUHTEPIPETHUPOBATH XUMUYECKYI0 HWHGOpPMAIUIO, TOIYyYEHHYI0 M3 APYTUX
HCTOYHUKOB,

o M) OMHCHIBATh CTPOCHHE aTOMOB 3JeMeHTOB [—IV mepuoaa ¢ ucmnonb3oBaHHEM
3JICKTPOHHBIX KOH(UTYpALIUI aTOMOB;

o K) MOJEIHpPOBaTh CTPOCHHE MPOCTEHIINX MOJEKYJl HEOPraHUYECKUX H

OpraHUYECKUX BEIIECTB, KPUCTAJIIOB;

2) 6 YeHHOCMHO-0PUEHMAYUOHHOU chepe —

o AQHAIM3MPOBATH M OLICHWBATH IMOCIICIACTBUS JJIsI OKPYXKAIOMICH Cpebl OBITOBOWM H
MIPOM3BOJICTBEHHOMN AESITEIHOCTU YEJIOBEKa, CBA3aHHOM C MepepaboTKOMN BEIIECTB;

3) 6 mpyoosoii cghepe —



o MPOBOJIUTh XUMUYECKUI SKCIIEPUMEHT;

4) 6 cghepe uzuueckoil Kyrbmypor —

o OKa3blBaTh MEPBYIO MOMOUIb NPH OTPaBICHUSAX, O0XKOrax M JPYyTrUx TpaBMmax,
CBSI3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYT0BAHHEM.

B pesynbpraTe mzyueHus 6a30BOro Kypca XMMHUHU BBITYCKHUK OCBOUT COJEp)KaHUE,
KOTOpPO€ CTHOCOOCTBYET (HOPMHUPOBAHHIO IT03HABATEIHHOW, HPABCTBEHHONW M 3CTETHUECKOU
KyJbTypbl. OH OBJIaJIe€T CUCTEMON XMMHYECKUX 3HAHUU — MOHSTHSIMH, 3aKOHAMH, TEOPUSIMU U
S3BIKOM HAyKW KaK KOMIIOHCHTAMH €CTECTBEHHOHAYYHOW KAapTUHBI MUpa. JTO TO3BOJIHUT €My
BBIPa0OTaTh MOHUMAHUE OOIIECTBEHHOW MOTPEOHOCTH Pa3BUTHSI XUMUU KaK HayKH, OTHOIICHUE
K XMMHUH KaK BO3MOXKHOM o0s1actu Oyaymieil mpakTH4ecKou JesITeIbHOCTH.

YcBoenne copepxaHus 0a30BOro  Kypca XHMUU OOECHEYHT  BBITYCKHUKY
BO3MOKHOCTh OBJIAJIETh OOOOIIEHHBIMH CTHOCOOAMU JEHCTBUNA € yYEOHBIM MaTepHAIOM,
KOTOpBIE TMO3BOJISIIOT YCIENIHO pelIaTh y4eOHO-MO3HABATENbHBIE U YUEOHO-TPAKTHUECKUE
3a/1aud, MaKCUMaJIbHO  TPUOMIDKEHHBIE K  PEATbHBIM  JKU3HCHHBIM  CHUTYallUSM.
CdopmupoBaHHOCTE OOOOIIEHHBIX CIIOCOOOB JACWCTBUIA, Hapsiy C OBJIAJCHUEM OMOPHOMN
CHUCTEMOM 3HAHWUW M YMEHHUU, TO3BOJIUT yYalIUMCS OBITh KOMIIETCHTHHIMU B TOW WM WHOMN
cdepe KyIbTyphbl, Kaxaas U3 KOTOPBIX IMpeanoiaraeT oco0ble crmoco0bl AeWCTBUN OTHOCUTEIHHO
CHEeU(PUIECKOr0 COIEPIKaHuUS.

B mpomecce u3ydeHus XMMUU Yy YYE€HHKA OyIayT cQOpMHUpPOBaHBI IO3HABATEIbHBIC
[IEHHOCTHBIC OPHEHTAIIMU: IIEHHOCTH HAYYHOTO 3HAHMS, €r0 MPaKTUYECKOW 3HAYUMOCTH U
JIOCTOBEPHOCTH; IEHHOCTH XUMHUYECKUX METOJI0B UCCIIEIOBAHUS )KUBOU U HEKUBOW MTPUPOIBI.

B pesynprare pa3BuUTHA TO3HABATEIbHBIX IICHHOCTHBIX OPUEHTALMA TPH H3YYCHUH
0a30BOro Kypca XMMHUHM Yy BBIMYCKHHUKA OyAyT chOpMHpOBaHBI: YBaKUTEIBHOE OTHOIICHHUE K
CO3UJIATEILHOM, TBOPYECKOW NEATEIbHOCTH; MOHUMAaHHE HEOOXOAMMOCTH 30pOBOTrO oOpasza
KU3HU; TMOTPEOHOCTh B OE3yCIIOBHOM BBIMIOJIHEHWH NPAaBHJI 0OE€30MacHOTO HCIOIb30BaHUS
BEIIIECTB B MIOBCETHEBHOM JKU3HHU, HEOOXOIMMOCTh COXPAHATh U 3aIIUIIATH TPUPOTY.

@DopMHUpPOBAHUE PETYISITUBHBIX YHHMBEPCATbHBIX YUEOHBIX ICHCTBHI NpH W3yYEeHUU
0a30BOTO Kypca TMO3BOJUT YUYEHHWKY HAay4YUThCS: IUJIAHUPOBATh CBOM JICHCTBUSI C Yy4E€TOM
MOCTABJICHHOW 3aJlaydl U YCJIOBHUSIMU €€ pealn3alyy; OLIEHMBATh MPABUIBHOCTH BBINOIHEHUS
JIEUCTBUSI U OCYIIECTBISATH KOHTPOJb PE3yJbTAaTOB YCBOCHMsI y4eOHOTO MaTepuaia, BHOCHUTH
HEOOXOJMMbIE KOPPEKTHUBHI B Y4YeOHYIO [EATENbHOCTh Ha OCHOBE aHalIM3a W OIEHKHU
JOTYIIEHHBIX OIIHUOOK; CaMOCTOATEIBHO OIpPEACNATh OPUEHTUPHI YYEOHBIX ACHCTBUU MpH
M3Y4YEHUU HOBOTO MaTepHaa.

KoMMmyHMKaTHBHBIE 1IEHHOCTHBIE OPHEHTAIIMH, OCHOBY KOTOPBIX COCTABJISIIOT MPOIECC
oOlIeHHs] ¥ TpaMOTHas pedb, OyAYyT CIOCOOCTBOBATH PA3BUTHIO MOTPEOHOCTH BECTH AHAIIOT,
BBICTYIIIMBAaTh MHEHHE OIMOHEHTa, Yy4YacTBOBaTh B JHCKYCCHH, OTKPBITO BBIpaXaTh U
apryMEHTHPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3pPEHHUA, MPABWIBHO HMCHOJIb30BaTh XUMHUYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY.

B pe3yabrare m3ydyeHusi 0a30BOro Kypca XMMHHM BBINYCKHHUK CpeIHell IIKOJIbI
MOJIYYUT BO3MOKHOCTh HAYYHUThCSI:

. COBEpIICHCTBOBATh W pa3BUBATh yMEHHE YMPABIATh CBOEH MO3HABATENHHOM
NESITENLHOCTBIO;
. MPUMEHSTD OCHOBHEIE WHTEIJIEKTyalbHbIE oTieparyu TaKue KaK,

(dbopMyIHpOBaHHWE THUIIOTE3, AHAIM3 W CHHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEMAaTH3allus,
BBISIBJICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€M W JAp. Il HM3YyYEeHHs] CBOWCTB BEILECTB U
XUMHYECKUX PEAKIIUM;

hd HCIIOJIB30BATh PA3JIMYHBIC UCTOYHUKHU JIA TTOJIYUCHUA XUMHUYECKOU I/IH(bOpMaI_[I/II/I;
hd CaMOCTOATCIIbHO IUJIAHUPOBATb W OPTraHHU30BbLIBATH y‘Ie6HO-HO3HaBaTeJH>HyIO
ACATCIIbHOCTD,

o yCTaHABJIMBATH TOCJIECA0BATEILHOCTD ICHCTBHUI NIPU PELICHUN Y4eOHOU 3a1a4u;



hd OCBauWBaTb KIIFOYCBLIC KOMIICTCHTHOCTH, KOTOPBIC HMMCKHOT YHUBCPCAJIBHOC
SHAYCHHUE IJId PA3JIMYHBIX BUAOB JACATCIBHOCTH, B UX YHCJIC! O606HICHHI>I€ CIOCOOBI pemicHuAd
3aja4, UCCIeI0BaTeIbCKHE YMEHUS, KOMMYHUKAaTUBHBIC YMEHHSI, THPOPMALIMOHHBIE YMEHHUSI.

Iliianupyemble pe3y/ibTaTbl OCBOCHUS Y4eOHOI0 mpeaMera « XuMHs»

B pesyabTare n3y4eHusi XuMuHu Ha 6a30BOM ypoBHe yueHHMK 10 ki1acca HayyuTcs:

i Ha3vleamdb W3YYCHHBIC BCIICCTBA IIO ((TpHBHaHBHOﬁ)) niIn MG)I(JIYHaPOJIHOﬁ
HOMCHKIJIATYPEC;
b onpedeﬂﬂmb: BaAJICHTHOCTb U CTCIICHb OKHCJICHHUSA XHMHUYCCKHUX DJIEMCHTOB, THUII

XMMHYECKOM CBSI3U B COEOUMHEHMSAX, 3apsAl HOHA, XapakTep Cpeldbl B BOJHBIX pPacTBOpax
HCOPraHNYCCKUX COG)II/IHGHI/II\/II, OKHCJIIMTECIIb W BOCCTAHOBHUTCIIb, IMPUHAIJICIKHOCTL BCUICCTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKUX COEIUHECHUM;

J Xapakmepu3oeamp: SJIEMEHTbl MAJIBIX TMEPUOJOB MO HUX IMOJOXKEHUIO B
nepuoanueckoit cucteme J[.M.MenneneeBa; oOmme XUMHYECKHE CBOWCTBA METAaJUIOB,
HEMCTAJUIOB, OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX M OPraHUYCCKHUX COGHHHCHHﬁ; CTPOCHUC U
XMMHYECKHE CBOMCTBA U3YUYEHHBIX OPraHUYECKUX COCIUHECHU;

J 00BACHAMD: 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTABa U CTPOCHHS; IPUPOTY
XUMHYECKOH CBSI3M (MOHHOHM, KOBAQJICHTHOW, METaJUIMYECKOM), 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOU PCaKMU U IMMOJIOKCHUA XUMHUYCCKOTIO PAaBHOBECHA OT Pa3JIMYHBIX (i)aKTOpOB;

b 6bINOJIHAMb XUMUYECKUIL IKcnepumernm 110 PpacClio3HAaBaAHUIO Ba)KHEUIITUX
HCOPTraHNYCCKUX U OPTaHNYCCKUX BCIICCTB,
b npoeodumb CaMOCTOSTEIbHBIN IIOUCK XHUMHYECKOM I/IH(I)OpMaI_II/II/I C

UCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYyYHO-MOMYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3
JAHHBIX, pecypcoB VHTepHeTa); NCHOIb30BATh KOMIIBIOTEPHBIE TEXHOJIOIHU JUIsl 00pabOTKU U
nepesayd XMMU4ecKoi HHPOpMaIuH U €€ IPEJICTaBICHUS B Pa3IMUHbIX (opMax;

IToxy4uT BO3MOKHOCTH HAYYHTCH:

. OOBSICHEHUS] XMMMYECKUX SIBJICHHUM, MPOMCXONAIIUMX B MpUpOJE, OBITY M Ha
IPOM3BO/ICTBE;

e OIpECACIICHUA BO3MOXHOCTH MMPOTCKAHUA XUMHNYECKUX HpCBpaHleHI/If/'I B
Pa3JINYHBIX YCIOBUSAX U OLIEHKU MX MOCIECTBUA;

. 9KOJIOTMYECKU TPaMOTHOTO MTOBEJCHNUS B OKPY’KaIOIIEH cpene;

J OLIEHKU BIIMSTHUSI XMMUYECKOI'0 3arps3HEHUs] OKpYXKarolled cpeabl Ha OpraHu3M
4YeJIOBEKA U ApYyTUe KUBBIE OPraHU3MBI,

J O6e3omacHOro oOpamieHHss ¢ TOPIOYMMH M TOKCHYHBIMHM  BEIECTBAaMH,
1a00paTOPHBIM 000PYI0BaHHUEM;

. IPUTOTOBIICHHS] PACTBOPOB 33J]aHHON KOHIIGHTPAIMX B OBITY M Ha MPOM3BO/ICTBE;

KPUTUYECKOW OIEHKH JOCTOBEPHOCTH XUMHUYECKOW HH(POpPMAIMH, MOCTyHaomend u3
pPa3HbIX HICTOYHUKOB.

B pesyabTare nzyuenusi yueOHOro npeamera «XuMHs» Ha ypOBHe CpeHero oouiero
o0pa3oBaHus BbIMYCKHMK 11 KiIacca HaydyuTes:

o pacKpbIBaTh Ha IpUMeEpax pojib XUMUU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOMN
KapTHHBI MUpA U B IPAKTUYECKOHN IE€ATEIILHOCTH YEJIOBEKA,;

. JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEX/1y XUMUEH U IPYTUMU
€CTECTBEHHBIMH HayKaMH;

o pacKpbIBaTh Ha IpUMepax MOJ0KEHUS TEOPUU XUMUYECKOTO CTPOEHUS
A.M. bytneposa;

o noHumMath gusnueckuii cmbica Ilepuoanueckoro 3axona .M. MenneneeBa u Ha

€ro OCHOBE OOBSICHATH 3aBHUCHMOCTH CBOMCTB XMMHUUYECKHMX DJIEMEHTOB U O6pa30BaHHBIX 5009048
BCIICCTB OT JJICKTPOHHOI'O CTPOCHHWA aTOMOB;,

. OOBSACHATH MPUYMHBI MHOTOOOpAa3Hs BEIIECTB HA OCHOBE OOLIMX INPEICTaBICHUM
00 UX COCTaBe U CTPOEHUH;
. NPUMEHATh TpaBHJa CHCTEMAaTHYECKOM MEXIYHAPOAHOW HOMEHKIATYPHl Kak

CpeICTBa PA3IMYCHUS U UACHTU(PHUKAIIMH BEIIECTB 110 UX COCTaBY U CTPOSHHIO;



o COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (OPMYJIbl OpPraHMYECKUX BEILECTB
Kak HocuTened MHQOpMalMM O CTPOEHUHM BEIIECTBA, €ro CBOMCTBAX M NPUHAAJICKHOCTH K
OIIPEJIETICHHOMY KJIACCY COCAVHECHUM;

o XapaKTEepU30BaTh OPraHMYECKUE BEIIECTBA MO COCTaBY, CTPOCHHMIO U CBOWCTBAM,
YCTaHaBIUBATh IPUYNHHO-CIICCTBEHHBIE CBA3U MEXAY JAaHHBIMU XapaKTEpUCTUKAMU BELIECTBA;
o MIPUBOJAUTh IPUMEPBI XUMHUYECKHX PpEAKIMM, PpPACKPBIBAIONIMX XapaKTEepHbIE

CBOMCTBA THUIIMYHBIX NPEACTABUTENICH KIIACCOB OPraHMYECKUX BEUIECTB C LENIbI0 HX
uaeHTU(DUKAIMY U 00BICHEHHS 001aCTH MPUMEHECHHS;

. MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMHYECKUX PEaKlHMi Ha OCHOBE
3HAHUH O THUIIAX XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M MX PEAKIIMOHHON CITIOCOOHOCTH;

. HCIIOJIb30BaTh 3HAHUSI O COCTaBE, CTPOCHUM M XMMHYECKUX CBOWCTBAaX BEIECTB
JUTs1 6€30MacHOTO MPUMEHEHHS B TPAKTUYECKON I TETHHOCTH,

. OPUBOJUTH MPUMEPHI MPAKTHYECKOTO HCIOIB30BAHUS MPOIYKTOB MEpepadOoTKH
HeTH ¥ TPUPOTHOTO Ta3a, BEICOKOMOJICKYJIIPHBIX COSUHEHUH (MTOJIMATUIICHA, CHHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

. MPOBOJIUTH OMBITHI IO PACMO3HABAHUIO OPraHUYECKHUX BEIIECTB: TIIHIICPUHA,
YKCYCHOM KHCIIOTBI, HEMPEIEIbHBIX KHUPOB, TIIFOKO3bI, Kpaxmaina, 0EJIKOB — B COCTAaBE MUIIEBBIX
MPOTYKTOB U KOCMETUYECKHUX CPE/ICTB;

o BJIQJIeTh TMpaBWIaMU W TMpHeMaMu Oe30macHod paboThl € XUMHYECKHUMHU
BElIECTBaMHU U J1a0OpaTOPHBIM 000PYIOBAaHUEM;
o YCTaHABIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOHM pEaKUUH U CMEIIECHHS

XUMHYCCKOI'0 pPaBHOBECHUA OT Pa3INYHBIX q)aKTOpOB C MCJIBKO ONPCACIICHHUA OINTHMAJIBHBIX
YCJIOBI/Iﬁ MMPOTCKAHUA XUMHUYCCKUX ITPOLICCCOB;

| IPUBOJUTH PUMEPHI THIPOJIHN3a COJIEH B MOBCEAHEBHON )KU3HU UEJIOBEKa;

. IPUBOJUTH NPUMEPHI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pPEAKLUUN B NPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATENIbHOCTH OPraHU3MOB;

. NPUBOJIUTH PUMEPBl XUMUUYECKUX PEAKLU, pACKPHIBAIOIINX O0IME XUMHUUECKUE
CBOICTBa NMPOCTHIX BELIECTB — METAJIJIOB U HEMETAJIJIOB;

. NPOBOJUTH PacyeThl Ha HAXOXKICHUE MOJIEKYJIAPHON (pOpMyJIBl YIIIeBOIOpO/Ia 110

npoaAyKTaM CropaHuss U 1o €ro OTHOCHUTEIBHON INIOTHOCTH W MAacCCOBBIM J0JIIM 3JICMEHTOB,
BXOJISIIINX B €0 COCTAB;

. BIAJICTh TpaBWIAMH 0€30MAcCHOTO OOpalleHUs] C €IKUMH, TOPIYUMH |
TOKCUYHBIMH BELIECTBAMH, CPEJCTBAMH OBITOBOW XUMHU;

b OCYHICCTBJIATDH IIOUCK XUMHYECKOH HHq)OpMaHI/II/I 10 Ha3BaHUAM,
uIeHTH(UKaTOpaM, CTPYKTYPHBIM (popMyliaM BEIIECTB;

L KPUTHYCCKN OLCHUBATH W HUHTCPHPCTUPOBATL XHUMHNYECCKYIO I/IH(l)OpMaIII/IIO,
COJIEPIKAIIYIOCs B COOOIICHUSIX CPECTB MacCoBOil nHpopmaluu, pecypcax MHTepHeTa, HAyYHO-
MOMYJIAPHBIX CTATbAX C TOYKH 3PCHUA CCTCCTBGHHO-Hay‘-IHOfI KOPPEKTHOCTHU B LCIIAX BBIABICHUA
OLIMOOYHBIX CYXICHUI U HOPMUPOBAHKS COOCTBEHHOM MTO3HUIIUH;

d MMpeaACTaBIATh IMyTH PCUICHUA ri100aIbLHBIX HpO6HGM, CTOSIIIUX nepen
YEJI0BEYECTBOM: IKOJIOTHYECKUX, SHEPTETUUCCKHX, CHIPHECBBIX, U POJIb XUMUU B PEIICHUU ITHX
npo0IeM.



Conep:xanue TeM yyeOHoro npeamera. 10 kiaace
Tema 1
Beenenue
Teopus cTpoeHus1 OpraHuvecKuX CoeAUHeHHuH (3 u)
ITpenmer oprannyeckoil xumun. CpaBHEHNE OPraHUYECKUX COEANHEHNN C
HeopranuueckuMu. [IpupoiHbie, HCKyCCTBEHHBIE U CHHTETUYECKUE OPTaHNYECKUE COSAMHEHHUS.

BanenTHOCTh. XMMHUECKOE CTPOCHUE KAK MOPSTOK COEINHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJIeHTHOCTU. OCHOBHBIE MOJOXKEHHUS TEOPUU XUMHUECKOTO CTPOSHHSI OPraHnYeCKUX
coenuHeHuil. [IoHsATHE 0 TOMOJIOTMU ¥ TOMOJIOTaX, U30MEPUN U U30MEpax. XUMUYECKUE
(hopMyIIBI U MOZIETT MOJIEKYJI B OPraHUYECKON XUMUU.

JeMoHcTpanmun. Mozaenu MOJIEKyJ TOMOJIOTOB M M30MEPOB OPTaHUYECKUX COEINHEHUM.
Tema 2
YriaeBoaopoabl M UX NPUPOAHbIE HCTOYHUKH (8 u)
[Ipuponnsriii ra3. Ankansl. [IpupoaHbIil ra3 kak Tormso. [IpenmymecTsa npupogHOro
ra3a nepej ApyrumMu BuaaMu tomiusa. CocTaB IpupoaHOro rasa.

A 1K a H bI: TOMOJIOTHYECKUM A, ©30MEPUSA U HOMEHKJIATYpa aJIKaHOB. XMHUYECKHE
CBOWCTBA aJIKaHOB (Ha MpUMEpe METaHa U 3TaHa): TOpPEHUE, 3aMeIleHUE, Pa3JI0KEHUE U
nerugpupoBanue. [IpuMeHeHre ankaHoB Ha OCHOBE CBOMCTB.

A 11K e H bl. DTWJIEH, €ro NOoJdy4YeHue (IeTuAPUPOBaHUEM dTaHa U JieTUApaTalueii 3TaHoIa).
XUMHYECKUE CBOMCTBA ATUJICHA: TOPCHHE, KAYECTBEHHBIC peakInu (00eciBeunBaHne OPOMHOM
BOJIbI U pacTBOpa MEpPMaHIraHaTa Kajus), TuapaTanus, noauMepuszanus. [lonustunen, ero
CBOMCTBA U ITpuMeHeHne. [I[pumenenne sTuneHa Ha OCHOBE CBOMCTB.

AnkanueHs U KayuyKu. [lonarue 06 ankaaneHax Kak yrieBoJ0poiax ¢ AByMs
JIBOMHBIMU CBSI3SIMU. XMMUYECKHE CBOMCTBA OyTaaueHa-1,3 u nzonpeHa: o0eciBeunBaHUE
OpOMHOI1 BO/IbI U OJIMMEpH3alMs B Kayuyku. Pe3uHa.

A 1K ¥ H bl. AIETHIEH, €r0 MOoJIy4YeHHe MUPOIU30M METaHa U KapOUHBIM CIIOCOOOM.
XUMHUYECKHE CBOMCTBA alleTUJIeHa: TopeHue, o0eciiBeunBaHue OpOMHOM BObI, IPHCOEANHEHHE
XJIOpOBOOpOAa U ruzpatanus. [IpumMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. Peakius
NoJIMMEpPU3aLMK BUHUIXJIopuaa. [1onMBUHUIXIIOpU U €ro IPUMEHEHHUE.

b e H 3 0 1. [Tonyuenue GeH3071a U3 TeKCaHa U aneTUiIeHa. XMMUYECKHUEe CBOMCTBA OeH307a:
rOpeHue, raloreHMpoBaHue, HuTpoBaHue. Ilpumenenne 0eH301a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CocraB u nepepadborka Heptr. Hedrenpomaykrel. BeH3UH 1 MOHATHE 00 OKTaHOBOM
qyucie.

JemoncTpanuu. ['opeHre Merana, 3TuieHa, anetuieHa. OTHOIIEHNE MeTaHa, STHIICHA,
aneTusIieHa 1 0€H30J1a K pacTBOpY MepMaHraHaTta kanus u OpomHoi Boje. [lomyuenue stuneHa
peaxIyel JeruapaTaniy dTaHoIa U IETOIMMEPH3aIUY TOJIMATHIICHA, alleTHIIeHa KapOuIHbIM
crocoboM. PaznoxeHune kayuyka npu HarpeBaHUM, UCIIBITAHNE IPOAYKTOB PA3I0KESHHS Ha
HenpeaeTbHOCTh. Kosutekius 00pa3noB HeTH U He(PTEIPOIyKTOB.

JlabopaTopHble onbIThl. 1. OnpeneneHne 31€MEHTHOTO COCTaBa OPraHMYECKUX COCUHEHUN.
2. U3rotoBnenue Mojenel MoJjieKy1 yriaeBoaopoaos. 3. O0HapyKeHHe HEeNpeaeIbHbIX
coenuHEHMH B )XuAKUX HerenpoaykTax. 4. [TomyueHnue u cBolicTBa alleTUiIeHa. 5.
Osnakomnenue ¢ koyurekuueil «Hedtb u mpoyKTHI €e mepepadoTKm.

Kountpoabnas padora Ne 1 no teme: «YT1€BOIOPOABI U UX MPUPOIHBIE UCTOUHUKI
IpoexTnl: 3aragounsii yriaepoa. Hedts u HehTepOIyKTHI.
HUcnoaszoBanue UKT: Ipesentanus «IIpupoausiii raz» [lpesenTtanus «YiaeBo10poabl
B )KM3HHU 4esioBeka» [Ipesenrtamus «Hedtb»
Tema 3
Kucaopoacoaep:xamue oprannyeckne coeINHeHUsI U UX NPUPOAHbIe UCTOYHUKHU (10u)
EanHCTBO XMMHUECKOM OpraHU3aluy KUBbIX OPraHU3MOB. XUMUYECKUM COCTAB KUBbBIX
OpraHU3MOB.

C nu p 7 1. [Tonyyenue sTaHosa OpOKEHUEM TIIIOKO3BI M THApATAIEH STUIICHA.

I'inpoxcunbHas rpynna kak gyHKIHoHaibHas. [IpeacraBieHne o BOIOPOAHOM CBS3H.



XUMHUECKUE CBOMCTBA ATAHOJIA: TOPEHHE, B3aUMO/ICICTBHE C HATpUueM, 00pa3oBaHUE MPOCTHIX U
CJIOKHBIX A(DUPOB, OKUCIICHUE B abaAeTu. [[puMeHeHne 3TaHOIa Ha OCHOBE CBOMCTB.
AJKOronmsm, ero nNociaeACTBYs U MPEAyIPEXKACHUE.

[TonsiTre 0 mpeAenbHBIX MHOTOATOMHBIX CIIUpTaX. [ TUIIEpHH Kak MpeAcTaBUTEh
MHOT0aTOMHBIX cIMpTOB. KauecTBeHHas peakiysi HA MHOrOaTOMHBIE criupThl. [Ipumenenue
[JIMLEpHUHA.

KameHnHb il yrons @ eH o Kokcoxumpdeckoe Mpon3BOJICTBO U €r0 NPOAYKIIHSL.
[Tonyuenue ¢eHona KOKCOBaHMEM KaMEHHOTO yrisi. BzauMHoe BiusiHuE aTOMOB B MOJIEKYJIE
(eHoa: B3aMMOIEHCTBHE C TUAPOKCHIOM HATPHUs U a30THOH kuciaoToi. [TonukonaeHcaus
(dhenona ¢ popmanpaeruiom B heHosopopManpaeruanyto cMoiy. [Ipumenenue penona Ha
OCHOBE CBOMCTB.

A nbpaeru asl [lonyyeHne anpaeruoB OKUCICHUEM COOTBETCTBYIOIINX CIIUPTOB.
XVMHYECKHE CBOWCTBA AJIbJIETUIOB: OKUCIIEHUE B COOTBETCTBYIOIYIO KUCIIOTY U
BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM criupT. [Ipumenenue popmanbaeruaa U aneTaibaeruia
Ha OCHOBE CBOMWCTB.

KapGoHoBbie kucioT bl [lonmyuenne kapOOHOBBIX KHCIOT OKUCIIEHUEM aJIbJIETH/IOB.
XUMHUYECKUE CBOMCTBA YKCYCHON KUCIIOTHI: OOIME CBOMCTBA C HEOPraHUYECKUMHU KUCIOTaMU U
peakmus dtepudukanuu. [I[puMeHeHne yKCyCHOM KUCTOTH HA OCHOBE CBOMCTB. Briciime
YKUPHBIE KUCIIOTHI HA IPUMEPE NATbMUTHHOBOM U CTEAPUHOBOM.

CnoxHble 3D upsl u xup bl [lonyuenue cinoxHbIx 3pupoB peakuyent TepupuKaLnm.
CroxHble 3(hupbl B IPUPOJIE, UX 3HaYeHHE. [I[puMeHeHune cIoxHbIX 3(UPOB Ha OCHOBE CBOMCTB.
Kups! kak crnosxabie 3(Upbl. XUMHUYECKHUE CBONCTBA KUPOB: TUIPOIIN3 (OMBUICHHE) U
TUIPUPOBAHUE )KUJKUX KUPOB. [IpuMeHeHNEe KUPOB HA OCHOBE CBONCTB.

Y riaeBo bl YIIeBObl, UX Ki1accuuKalys: MOHOCaxapu/ bl (TJIF0KO3a), AUCAXapU/ bl
(caxapo3sa) u nmosnucaxapuisl (Kpaxmai 1 LeJI103a). 3Ha4eHHe YIJIEBOIOB B KUBOW IPUPOAE U
B )KM3HU YEJIOBEKA.

I'mroko03a - BeIecTBO ¢ IBOMCTBEHHON (DyHKIMEH - alnbJeruA0CIUpPT. XUMUUECKHUE CBOMCTBA
TJIIOKO3BI: OKHCJIEHHUE B INIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHUE B COPOUT, OpoKeHUe
(MonouHOKHCTIOE U criupToBoe). [IprMeHeH e TITI0K03bl HA OCHOBE CBOWCTB.

Hucaxapunpl u nonucaxapusl. [loHsaTre o peakuusx MOJIMKOHIEHCAIIMH U THIPOJIU3a Ha
npUMepe B3auMONPEBPAIICHUMN: TTII0KO3a U MOJINCAXapu.

JdemoncTpanuu. OKuciIeHne cnupTa B anpaerny. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE
crupThl. Komnekius «KaMeHHBIH yroib U MpoayKThI ero nepepadoTkny. PacTBopuMocTsb
(eHo1a B BoJIe IpU OOBIYHOM TemrepaType U pu HarpeBaHuU. KauecTBEHHbIE peakiuy Ha
(benon. Peakius «cepeOpsHOTO 3epKaliay albIeTU0B U IITI0K03bl. OKHCICHHE aJIbJIETHI0B U
TJIFOKO3bI B KUCJIOTHI ¢ momouibio ruapokcuaa Meau (11). Iomyuenue ykcycHO-3THII0BOrO 1
YKCYCHO-U30aMUI0BOT0 3¢upoB. Komnekuus s3¢pupubix macen. KauecTBeHHas peakius Ha
Kpaxmail.

JlabopaTopHble onbIThI. 6. CBOMicTBa 3THIIOBOrO cniupTa. 7. CBOMCTBA INIMLIEpUHA. §.
CgoiictBa dhopmanbaeruaa. 9. CorictBa ykcycHo# kucioTsl. 10. CoiicTBa sxupoB. 11.
CpaBHeHuE CBOWCTB PaCTBOPOB MbUIA U CTHPAIbHOIO Nopoika. 12. CBoicTBa riItoKo3bl. 13.
CaolicTBa Kpaxmaia.

Kountpoasnas padora Ne 2 no teme: «Kucnopogocoaepxaiiyue OpraHn4ecKue
COCIMHEHUS

IIpoekThl: «ITOT AYpMaHAIMIUN U OOKHUTAIOIINHA. ..» (ITUIOBBIA CIUPT).3HAYCHHE
YTJIIEBOJIOB.

Hcnoan3zoBanne UKT: [Ipesenranus «Yraesoas», CD «Buptyanbnas naboparopusi»

[Ipezentanus «CoupTbby

Tema 4
A3oTcoaep:kaniue coeJUHEHHsI U MX HAXO0XK/AeHHue B )KUBOH npupoe (6u)

A M u H bl [lonstue 06 amunax. [lonydyeHue apoMaTHUECKOro aMUHA - AaHWIMHA - U3
HUTPOOEH30Ja. AHUJIMH KaK OpraHMyecKkoe OCHOBaHKe. B3auMHoe BiIMsiHUE aTOMOB B MOJIEKYJIE



aHWINHA: OcllabJIeHne OCHOBHBIX CBOWMCTB U B3aUMOJeHcTBHE ¢ OpoMHOI Bomol. [IpumeHeHme
AQHWJIMHA HAa OCHOBE CBOWCTB.

AMUHOKUCIOT B [lodydyeHre aMUHOKUCIOT U3 KapOOHOBBIX KUCIOT U THAPOIU30M
0enkoB. XMMUUECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COETUHEHUI:
B3aMMOJICHCTBHE CO MIEI0YaMH, KHCIIOTAMU U APYT C APYTOM (peaKIus MOTUKOH/ICHCAIUN ).
[lentuanast cBsi3p ¥ nonunentuasl. [IpuMeHeHne aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

b e 1 k u. [Tonmyuenue 6eTKOB peakilyel MOJIUKOHASCHCAIIMH aMUHOKUCIOT. [lepBruyHasi,
BTOpUYHASI U TPETUYHAS CTPYKTYPhI O€JIKOB. XMUYECKUE CBOWCTBA OEJIKOB: FOPEHHE,
JeHaTypalus, THAPOIU3 U IIBETHBIE peakiuu. buoxumuueckue GyHKIUU OEIKOB.

I'eneTndeckas CB3b MEXKIy KJIACCAMH OPTAHUYECKUX COCUHEHUN.

HyxnennoBbie kucinoThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKe U3 HyKJIeoTua0B. OOmumii
1aH crpoenus Hykieotuaa. CpaBuenue crpoenus u ¢pyukiuit PHK u JIHK. Ponb
HYKJICMHOBBIX KUCJIOT B XpaHEHHUH U Tiepeiadye HaciencTBeHHoi nndopmanuu. [lonsrue o
OMOTEXHOJIOTMH U TEHHON MH)KEHEPHH.

JemoHcTpaumuu. BzaumoaencTeue aMMuaka 1 aHUJIMHA C COSTHOM KUCIOTOU. Peakius
aHWIMHA ¢ OpoMHOH Bos10M. [loka3aTenbcTBO HAIMYMS (PYHKIIMOHAIBHBIX IPYII B pacTBOPax
aMHHOKHUCIIOT. PacTBOpeHue u ocaxaenue 0eskoB. L{BeTHbIe peakiinu OenKoB:
KCaHTONPOTEUHOBAs U OuyperoBasi. ['opeHue nTuybero nepa u mepcTsiHon HUTH. Moenb
monekynbl JJHK. I[Tepexonpl: aTanon ® »TuieH 3TUACHTIUKONb ® stuneHrnukonsat meau (II);
3TaHod ® sra”Hans ® ATAaHOBAS KHUCIOTA.

JlabopaTtopHnble onbIThl. 14. CBOlicTBa OEIKOB.

IIpakTuyeckasi padora Nel. Unentudukanys opraHu4eCKuX COSAMHEHUH.
Hcnonv3zoBanne UKT: [IpezenTanus « AMUHBD, Ipe3eHTALUs «AMUHOKHUCIOTH)
Tema S
Buosiornyecku akTHBHBIE OPraHNYecKue coeuHeHus (4 u)

® epw™meHT bl DepMEHTHI KaKk OMOJOTHYECKHE KaTaln3aTopbl OEIKOBOM MPUPOIBI.
OcobenHoctr (GyHKITMOHHPOBAHUS PepMEHTOB. PoIh epMEHTOB B KU3HEICATEIIHHOCTH JKUBBIX
OpPraHMU3MOB M HAPOJAHOM XO3SMCTBE.

B uTawmuH bl [lonstue o BuTamunax. Hapymenusi, cCBA3aHHbIE C BATAMUHAMU:
ABUTAMHMHO3bI, TMIIOBUTAMUHO3bI U TUIIEpBUTAMUHO3bL. Butamun C kak npeacTaBUTeNb
BOJIOPACTBOPUMBIX BUTAMHHOB M BUTAMUH A KaK IIPEICTaBUTEIb KUPOPACTBOPUMBIX
BUTAMHHOB.

I" o p M 0 H bl [loHATHE O TOPMOHAX KaK T'YMOPAJIBHBIX PETYJATOPAX KUZHEACATEIbHOCTH
YKUBBIX OpraHu3MoB. HCYIWH U apeHaluH KaK MpeIcTaBuTeNn ropMoHoB. [IpodunakTrka
caxapHoro quabera.

JlexapcTB a. JlekapcTBEHHass XUMUS: OT HATPOXUMUU A0 XUMUOTEPANIUH. ACITHUPHUH.
AnTtHONOTHKHN M qucOakTepro3. Hapkoruueckue BemecTBa. Hapkomanus, 6opsda ¢ Heil u
npodrTakTUKa.

JemoHcTpanuu. PasiioxkeHue nepokcuaa BoJopoa KaTaaa3on CbIporo Msca U CbIporo
kaprodens. Komnekus CMC, conepkammx dH3uMbI. Vcnibitanue cpenbl pacrBopa CMC
UHIMKaTOpHOHN Oymaroi. Mmmoctpanuu ¢ GpoTorpadusiMu KUBOTHBIX € pa3ITUUHBIMU (POpMaMU
aBUTaMHMHO30B. KoJekuys BUTaMUHHBIX NpenapaToB. VcnbslTanue cpebl pacTBOpa
ACKOPOMHOBOM KUCIIOTHI HHAMKATOPHOM OyMaroii. MicniplTaHne anTeqHoro npemnapara HHCYJIMHA
Ha Oenok. [lomamrHss, 1abopaTopHasi 1 aBTOMOOMIIbHASL allTEeUKa.

IIpoexTsl: BemecTa ®U3HU: BUTAMUHBI, TOPMOHBI U (JEPMEHTHI.
HUcnoaszoBanue UKT: [Ipezenranus «Mup noamMepoB»

Tema 6

HUckyccTBeHHbIE M CHHTETHYECKHE MOJIUMePHI (4 u)

NckyccTBeHHBIE NOJHUM e p bl [lolydeHne HCKyCCTBEHHBIX [TOJINMEPOB, KaK
IPOAYKTOB XUMHUYECKON MOIU(UKALUN TPUPOTHOTO MOJTUMEPHOTO ChIpbs. VICKycCTBEHHbBIE
BOJIOKHA (alleTaTHBIN HIENK, BUCKO3a), UX CBOMCTBA U IPUMEHEHUE.

CHHTETHUYECKHUE NOJHUM e P bl [loydeHHEe CHHTETUYECKUX OJIUMEPOB PEAKIUIMHU



NOJIMMEPU3ALMK U OJUMKOHAeHcauuu. CTpyKTypa MOJIMMEPOB JTMHENHAsI, pa3BETBICHHAS U
npocTpaHcTBeHHad. [IpencTaBuTeNn CHHTETUYECKUX MIaCTMAcC: MOJIMATUIIEH HU3KOTO U
BBICOKOI'O JaBJICHHUS, IOJUIPONWIEH U NOIUBUHIWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH,
HUTPOH U KaIpoH.

Jemoncrpanuu. Komutekuys niuactMace U u3aenui n3 Hux. Kouiekuumu neKyCCTBEHHBIX U
CUHTETUYECKU BOJIOKOH M M3J1eiHil U3 HUX. Pacro3HaBaHue BOJIOKOH MO OTHOIIEHHUIO K
HArpeBaHUIO U XUMUYECKU PEAKTHBAM.

JlabopaTtopHsble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3IaMy IaCTMACC, BOJIOKOH M Kay4yKOB.
IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe IJJaCTMACC U BOJIOKOH.
Hrorosasi konTpoibHasi padora Ne3
Coaeprxanue TeM y4eOHOI0 nmpeamMera
11 kaace
Tema 1

Ctpoenne atoma u nepuoandeckuii 3axon /I. U. Menaeneesa (3 4)

OCHOBHBIE CBEJJEHUSA O CTPOECHUMU aToOMa. SAnpo: NpoTOHBI U HEUTPOHBI.
N3oTtormbl. DneKTpoHbI. DJIEKTPOHHAS 000JI0YKa. DHEPreTUICCKUN ypoBeHb. OCOOEHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 MEPHO0B NEPUOTUIECKOI
cuctemsl J[. 1. MenneneeBa (nepexoHbix 35eMeHToB). [lonsatue o0 opouTansx. s- u p-
opOutanu. DIeKTpOHHbIE KOH(DUTYPALIUK aTOMOB XUMUYECKUX JIEMEHTOB.

[Tepuonunueckuit 3akoH [ M. MenneneeBa B CBETE YUYEHHUS O CTPOE
HU U aToMa. Orkpsitue J. 1. MeHneneeBbIM IepuoANYECKOr0 3aKOHa.

[Tepuonnueckas cuctema xumuieckux 3meMenToB [1. 1. Menneneesa - rpaduueckoe
oToOpakeHHEe NMEePUOINIECKOro 3aKoHa. PU3NYECKH CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTAa,
HOMEpa Mepruojia U HoMepa rpynmnsl. BageHTHbIe 31eKTpOoHbI. [[puynHbI U3MEHEHHS CBOWCTB
3JIEMEHTOB B MEPHOAX U Ipymnnax (IJIaBHbIX MOArPyIax).

[TonoxxeHue Boiopo/a B IEPUOINUECKON cucTeMe. 3HaU€HNE IEPUOANYECKOT0 3aKOHA U
NEPUOANUYECKON CUCTEMbI XUMUYECKUX 1eMeHTOB [l. 1. Menzeneesa a1 pa3BuTus HayKu U
NOHUMAaHHUS XUMHUYECKON KapTUHBI MUpAa.

JemoncTpanuu. Paznnunsie GopMbl IepHOANYECKON CUCTEMBl XUMUYECKUX 31eMeHToB J1. 1.
Meneneesa.

JlaGopaTopHbiii onbIT. 1. KoHCTpynpoBaHue NepuouuecKoi Tabauibl 3J1eMEHTOB €

UCIIOJIb30BaHUEM KapTOUEK.

Hcnoan3zopanne UKT: npezentanus «Ctpoenue aromay, BuaeopminsM «Benukuit
3aKOH»

Ipoexr: «Mmenem /. 1. MenneneeBa»

Tema 2

Crtpoenue BemectBa (14 1)

Nounnas xumMmuueckas c B3 b. Katnonsl u anuonsl. Kitaccugukanus nonos. Monusie

KpUCTAJUIMYECKHE peleTKH. CBONCTBA BEIIECTB ¢ ’TUM TUIIOM KPUCTAJNINYECKUX PEIIETOK.

KoBaneHTHas XuMHuuyecKas CBs3b. DIEKTPOOTpULIATENbHOCTS. [lonsipHas u
HENOJISIPHAsL KOBAJIEHTHBIE CBA3U. Jlumons. [10ypHOCTE CBA3M U MOJIIPHOCTH MOJIEKYJIBI.
OOMeHHBIN 1 TOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBS3H.
MounekysipHbIE 1 aTOMHBIE KPUCTaJUIMYECKUE pemeTKU. CBOMCTBA BEIECTB C 3TUMU THUIIAMU
KPUCTAIIMYECKHUX PELIETOK.

MeTannuueckas XUMHYecKasd CBsA3b. OcOOEHHOCTH CTPOCHUS aTOMOB
MeTaJlI0B. MeTamnueckasi XMMU4ecKasi CBSI3b U METAJIIMYECKasi KpUCTaNInYecKasi pelieTKa.
CBolicTBa BELIECTB € ’TUM TUIIOM CBSI3H.

Bonopoagnas xumMmuueckas cBs3b. MeXMoNeKyIsipHas U BHyTPUMOJIEKYJISIpHAS
BOJIOPOJIHAS CBS3b. 3HAYCHHUE BOJIOPOIHON CBSI3U /ISl OPraHU3aluu CTPYKTYpP OMOIOIMMEPOB.

ITonuwm e p bl [ImacTMaccehl: TEpMOIIIACTBI U PEAKTOILIACTBI, UX NMPEACTABUTEIN U
npuMeHeHue. BosjokHa: npupoaHble (pacTUTENbHbIE U )KUBOTHBIE) M XUMUUYECKHUE



(MCKYCCTBEHHBIE U CHHTETHYECKHE), UX MPEICTABUTEIN U IPUMEHEHUE.

[az3000pa3HoOe COCTOSIHUE BeU[€CTBa. [pyu arperaTHbIX COCTOSHUS BOJBI.

OcobeHHocTu cTpoeHus ra3oB. MoJsIpHBINA 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOJHBIX CMECEN: BO3yX, MPUPOJHBIN Ta3. 3arps3HeHne
aTMocdepsl (KUCIOTHbIE JOXK/IU, TAPHUKOBBIN 3¢ (dekT) u 60pbbda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO/, YIIEKUCIbIH ras,
aMMHMaK, 3TuieH. X nonaydenue, cobupanue u pacro3HaBaHUE.

XKungxoe coctossame BeniecTB a. Boga. [lorpebienne Bosbl B OBITY U Ha
npou3BoJCTBE. JKECTKOCTh BOABI M CLIOCOOBI €€ YCTPaHEeHHUSI.

MunepanbHbIe BO/IbI, UX UCIOIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LESIX.

Kunkne kpucTamisl ¥ UX IPUMEHEHUE.

TBepmoe cocToOsiHHE BelleCTBa. AMOpdHBIC TBEPAbIE BEIIECTBA B IPUPO/T

U B )KM3HU 4Y€JIOBEKa, UX 3HAUYE€HUE U npuMeHeHue. Kpucrammmyeckoe ctpoeHue
BEIIECTBA.

HAucnepcHble cucTeM bl [lonsaTue o aucnepcHsIx cuctemax. [lucnepcHas dasza u
nucnepcuonHas cpena. Knaccudukanus AUCepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOIro
COCTOSIHUS IUCTIEPCHON Cpebl U JUCTIEPCUOHHOM (a3bl.

['pyOoaucriepcHble CUCTEMBI: SMYJIbCHH, CYCIIEH3HH, a9PO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: TEJIH U 30JIH.

CocTaB BemecTBa U cM e c e . Bermecrsa MoJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO
CTpO€HMS. 3aKOH IIOCTOSIHCTBA COCTAaBa BEILIECTB.

[TonsTre «10s» U ee pa3HOBUAHOCTHU: MaccoBas (J0JIs1 3JIEMEHTOB B COEIMHEHUH, J10JIs
KOMIIOHEHTA B CMECH - J0JIs1 IPUMECEH, 10JI1 PACTBOPEHHOTI'O BEIIECTBA B PaCTBOPE) U
oObemHas. [{os BbIX0/a MPOAYKTa peakuu OT TEOPETHUECKHU BO3ZMOXKHOTO.

JlemoHcTpanuu. Mozenb KpUCTAIUIMYECKON pelIeTKy Xjopuaa Hatpus. OOpasisl MUHEPAIOB
C MOHHOW KPHUCTAJUIMYECKOMN PEIIETKON: KAJIBIUTA, ranuTa. MoJenn KpUCTAIIINYECKUX PEIIETOK
«CyXoro Jbja» (WM HoAa), anmasa, rpadura (mau kBapua). Mogens monekysnst JJHK. O6pasib
wactMacce (peronodopmanpaeruHbie, HOIUYPETaH, MOJUITHIIEH, TOIUIPOIHIIEH,
HNOJMBUHUIXJIOPUN) U M3AeHs U3 HuX. OOpasiibl BOJOKOH (IIEpPCTh, IIENK, alleTaTHOE BOJIOKHO,
KarpoH, JIaBcaH, HEWJIOH) 1 u3zenus u3 Hux. OOpa3ibl HEOpraHWYECKUX MOJIUMEPOB (cepa
IUTaCTHYECKasi, KBapll, OKCUJ1 ATIOMUHUS, IPUPOTHBIE ATFOMOCHIMKAThI). MOeIh MOJIIPHOTO
oObema razoB. Tpu arperatHbeix cocTOsTHUS BoJibl. OOpa3iibl HAKUIIM B YallHUKE U TpyOax
LEHTPaJIbHOI0 OTOMIeHH. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [IpnOopel Ha KUAKMX
Kpuctamuiax. O0pasibl pa3InyHbIX TUCTIEPCHBIX CUCTEM: dIMYJIbCHH, CYCIIEH3UH, a3p030JIeH,
reneit u 3oneil. Koarynsauus. Cunepesuc. ¢ dext Tungans.

JlabopaTopHble onbIThI. 2. OnpeiesieHre TUIa KPUCTAUTMUYECKOM PEIIeTKU BEIIeCTBa U
oIucaHue ero cBOMCTB. 3. O3HaKOMIICHHE C KOJUIEKLMEH MOJMMEPOB: MIacTMAcC U BOJIOKOH U
u3zenus U3 Hux. 4. VcnbITanue BObl Ha )KECTKOCTh. Y CTpaHEHUE KECTKOCTU BOJBIL. 5.
O3HakoMJIeHHE ¢ MUHEPAJIbHBIMU BoAaMU. 6. O3HaAKOMIIEHUE C JUCTIEPCHBIMU CUCTEMaMH.

IIpakTnyeckas padora Nel. [Tonyyenne, cobupanue u pacro3HaBaHHE T'a30B.

Hcnoan3zoBanne UKT: npesenranus «XuMmudeckas cBs3b», « CTEEHb OKUCICHUS»,
«Teopust A. M. 6ytnepoBay, «[lomumeps», «PacTBopbD»

IIpoekThl: «MuHEpanbHbIE BOJbI, UX UCIIOIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LIEISIX»

KP Ne 1 o treme: «CtpoeHue BemecTBa»

Tema 3

XuMunueckue peakuuu (8 u)

Peakxnuu, unymue 6e3 MU3MEHEHHUs coOCTaBa BelU ecTB.
AJioTponus U aJulIOTPOIHbIE BUOU3MEHEHUS. [[pUUnHbl ajuI0TpONMK Ha IpUMeEpe
Mou(UKaLMHA KUCIopoaa, yriaeposaa u pocdopa. O30H, ero Ouogoruyeckas possb.

N3omeps! u uzomepus.

Peaknuu, nuapynmue c M3BMEHEHHUEM cocTaBa BellecTB. Peakuuu
COGIMHEHUS, Pa3JIOKEeHUS, 3aMEIICHUsI 1 0OMEHAa B HEOPraHWYECKON M OPraHUYeCKON XUMHUH.



Peakuuu 5k30- 1 sHIOTEpMHUYEecKHe. TennoBoil 3¢ ekt XuMUIecKoi peakiuu u
TEPMOXHUMHUYECKHUE ypaBHEHUs. Peakiinuu ropeHus, Kak YaCTHBIN CiIydail 9K30TepPMHUECKUX
pEaKLHnd.

CkopoCTh XMMHUUYECKOHN peaKkIluu.

CKOpOoCTh XMMHUYECKOH peaKIIMU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOIBI
pearupyoomux BelecTB, KOHIIEHTPAIH, TEMIIEPATYPbI, IJIOMAAN TOBEPXHOCTH
CONPUKOCHOBEHHUS U KaranusaTopa. Peakiuu romo- u rereporenssle. [lonsitue o katanuse u
Karanu3aTopax. @epMeHThI Kak OMOJIOrHUecKHe KaTaau3aTopbl, 0OCOOEHHOCTH HX
(YHKIIMOHMPOBAHUS.

OOpaTuMOCTh XUMHUYECKHUX peakiuid. HeoOparumele u odpaTumbie
xuMudeckne peakuuu. CoCTOSHUE XUMHUUYECKOTO PABHOBECHS JUIsl OOPAaTUMBIX XMMHUYECKHX
peakuuii. CiocoObl CMEIIEHNs XMMUUYECKOT0 paBHOBECHUS Ha MIPUMEPE CHUHTE3a aMMHUaKa.
[Tonatue 06 OCHOBHBIX HAayYHBIX MPUHLMIIAX POU3BOJCTBA HA IPUMEPE CUHTE3a aMMHUaKa WU
CEpPHOM KHUCIIOTBHI.

Pons Boabl B XUMHUUECKON peakiuu Mctuaaele pacTBopsl. PacTBopuMOCTS 1
KJIacCU(pUKaLUs BEUIECTB 110 3TOMY MIPU3HAKY: paCTBOPUMBIE, MaJOPaCTBOPUMBIE U
HEPACTBOPHUMBIE BEILIECTBA.

DAEKTPOIUTHI U HEATEKTPOIUTHI. DIEKTPOIUTHYECKas quccounanus. Kucnorel, ocHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH JIEKTPOJIUTHUECKON ATUCCOLALINH.

XUMHYECKHE CBOMCTBA BOJbI; B3AUMOAECHCTBHE C METAJIJIaMH, OCHOBHBIMHU U KHUCJIOTHBIMU
OKCHJaMH, Pa3JIo’KeHHE U 00pa30BaHUE KPUCTAIOTMAPaToB. Peakiiuy ruaparanuu B
OPraHU4YEeCKOW XUMHUHU.

I'mapponanu3 oOpraHMYeCKHUX W HEOPTraHUYECKUX COETUHEHHUI
HeoOpaTtumslit rugponus. OOpaTUMbIi THIPOIU3 CONEH.

I'mponun3 opraHUYECKUX COEAUHEHNI U €T0 NPAKTUYECKOE 3HAUEHUE [ MOy YEHUS
TUIPOJIM3HOTO CIMPTa U MbuIa. brosiornueckas posib ruposinsa B MIaCTHUYECKOM U
9HEpPreTH4ecKoM OOMEHE BEIIECTB U YHEPTUU B KIIETKE.

OKUCIHUTENbHO-BOCCTAHOBHUTENbHBIE peakil U CreneHb OKUCIECHNUS.
Omnpenenenue cTeneHu OKuciIeHus no Gopmysie coeaunenus. [lonsarue 06 OKuCIUTENbHO-
BOCCTAaHOBUTENBHBIX peakiusix. OKUCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIT.

DN eKTpoJH 3. DIEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIH IpoLiecC.
DNeKTpOIN3 paciljlaBoOB U pacTBOPOB Ha IpUMepe Xjopuaa HaTpus. [IpakTuueckoe npuMeHeHne
JIEKTPOIN3A. DJACKTPOIUTUYECKOE TTOTYUEHUE ATTFOMUHMUS.

HMemouncrpanuu. [IpeBpamenue kpacaoro docdopa B 6emnbrii. O30HaTOp. Moaenn MOJIeKy H-
OyTaHa 1 U300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT MPUPOJIbI BELIECTB HA IIPUMEpe
B3aMMOJEMCTBHSI pAaCTBOPOB PA3IMYHBIX KHCIOT OAMHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMU
rpaHyJiaMy IIUHKA ¥ B3aUMOJICHCTBHUS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus,
LIUHKA, JKEJIe3a) C COJITHOM KuCIoTo!. B3anmozeiicTBie pacTBOPOB CEPHOM KHCIIOTHI C
pacTBopamMu THOCYJb(haTa HATPUS PA3IUYHON KOHIIEHTPAIIMU U TeMIiepatypbl. Mozenb
KUIALIETo ciiosi. Pa3noxeHue nepokcuia BOJ0poa ¢ MOMOLIbIO KaTanu3aTopa (oKcuaa
mapranmna (IV)) u kaTanassl CbIporo msca u celporo kaprodens. [Ipumepbr HeOOpaTUMBIX
peaxImii, HIymux ¢ 00pa3oBaHUEM OCaJKa, ra3a WK BOAbL. B3anMopelcTBIE TUTHS M HATPUS C
Bojoi. [Tonyuyenne okcuaa gochopa (V) u pacTBopeHHe €ro B BOJIC; UCIIBITAHNUE TTOTYy4YEHHOTO
pacTBopa JlakmycoM. OOpasiisl KpucTaioruapaTos. McnpiTanne pacTBOPOB JIEKTPOJIUTOB U
HERJIEKTPOJIUTOB Ha MPEIMET AUCCOIHAINU. 3aBUCUMOCTh CTETICHHU AJIEKTPOIUTHIECKON
JIUCCOLMAIIMU YKCYCHOM KHCIIOTHI OT pa30aBiieHus: pactBopa. ['naponaun3 kapouaa KanbLusl.
lMunponu3 kapOOHATOB MIEIOYHBIX METANIOB M HUTPATOB LMHKa WK cBuHua (I1). [Tonyyenue
MmbL1a. [Ipocreiinme OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH; B3aUMO/ICHCTBUE IIMHKA C
COJISTHOM KHCIIOTOH U kejie3a ¢ pacTBopoM cynbdata meau (II). Moaens snextponuzepa.
Monenb 31eKTpOAN3HON BaHHBI /171 TOJTYUYEHUS aJIFOMUHUS.

JlabopaTopHble onbIThI. 7. Peakius 3amenieHnus Meau >KeIe30M B pacTBOPE MEIHOTO
Kyrnopoca. 8. Peakiuu, uayiume ¢ oOpa3zoBaHreM ocajka, raza u Bojsl. 9. [lomyuenue kuciopoa



pa3iIoKeHHEM MEePOKCHAa BOJOPO/Ia C MOMOIIBI0 okcua Mapranna (IV) u karanassl ceIporo
kaprodens. 10. [Tomydenne Bogopo1a B3auMOICHCTBHEM KUCIOTHI ¢ IMHKOM. 11. Pa3nuansie
Clly4au FMIpOoJIn3a CoJIen.

Hcnoan3oBanune UKT: npesentanusa « Tumnsl XuMudeckux peakuiny, « CKOpocTh
XMUMHYECKHX peakiui», «OBP», Bugeopparment « TemnoBoit 3ppekT XuMudeckoit peakiumy

IIpoexTbl: «OKUCTUTENEHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI, (OPMUPYIOLIUE OOIHUK
3emun»

KP Ne 2 no teme: « XUMHUYECKHE PEAKLIHI

Tema 4
BemecTBa u ux cBoiicra (9 u)

M e T a 1 1 b1. B3aumopelicTBie METaJUIOB C HEMETAJUIaMU (XJIOPOM, CEpOi U KUCIIOPOJIOM).
B3aumoneiicTBue MEI0YHBIX U HIEJIOYHO3EMETbHBIX METAJUIOB C BOJIOW. DIEKTPOXUMHUYECKHMA
pAa HaNpsDKEHUM MeTauioB. B3anMonelicTBre METANIIIOB ¢ PACTBOPAMM KHUCIIOT U COJIEH.
AmomuHOTEepMUs. B3anMoseiicTBre HaTpus C ITAHOJIOM B (PEHOJIOM.

Kopposus metannos. [loHsaTHE 0 XUMUYECKON U DIIEKTPOXUMUYECKON KOPPO3UU METAIIIIOB.
CrniocoOpl 3a1UThl METAIIIOB OT KOPPO3HH.

HeMeTannsl. CpaBHUTENbHAS XapaKTEPUCTHKA raJIOTEHOB KaK HauboJiee TUITMYHBIX
npejacTaBuTesel HemeTaioB. OKUCIUTENbHbIE CBONCTBA HEMETAJUIOB (B3aUMOIEHCTBHE C
MeTaJulaMU U BOJI0OpoIoM). BoccTaHoBUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJICHCTBHE C
0oJ1ee IEKTPOOTPULIATEIbHBIMY HEMETAIJIAMU U CJIO’KHBIMH BELLIECTBAMHU-OKUCIUTEISMU).

Kucnore Heopranmuyeckue u opratuuyeckue. Knaccudpukanus Kucnor.
XUMHYeCKHe CBOMCTBA KHUCIOT: B3aUMOJICHCTBHE C METAIUIAMH, OKCHIAMHA METAJIJIOB,
THJIPOKCUAAMU METAJIOB, COJSIMH, CMpTaMH (peakuus stepudukanuun). Ocodble cBOMCTBA
A30THOM M KOHIEHTPUPOBAHHON CEPHOMN KHUCIIOTBHI.

OCcHOBaHUS HEOpPraHUYEeCKHE U OopraHudyeckue. OcHOBaHUSA, UX
kinaccuukanus. XMMHYECKUE CBOMCTBA OCHOBAaHUM: B3aUMO/ICUCTBUE C KUCIIOTAMH,
KHUCJIOTHBIMM OKCHJAaMH U COJIIMU. PaznoskeHne HepacTBOPUMBIX OCHOBAHUM.

C o 1 u. Knaccudukanus coneit: cpegHue, KUCIble U OCHOBHbIE. XHUMHUYECKUE CBOWCTBA COJIEH:
B3aMMOJEMCTBHE C KUCIOTaMHU, IEJI0YaMH, MeTajlaMu U cossiMu. [IpencraBurenu coselt U ux
3HauYeHHEe. XJIOPUJI HATPHsl, KapOOHAT KaJblivs, pocdaT Kaabius (CpeIHUE CONH);
I'HJIpOKapOOHAThI HATPUS U AaMMOHUS (KHCIIbIE CONN); TuapokcokapOoHat meau (II) - mamaxur
(OcHOBHas COJIb).

KavecTBeHHBIE peakluy Ha XJIOPHI-, CyIb(aT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS,
katuonsl xxenesa (1) u (III).

'eneTuueckas CBA3b MEX/JAY KJIaCCaMU HEOPraHUYECKUX U OpPTaH
MYECKHUX CO€EeAHUHEHMU . [IoHATHE 0 TEHETUYECKOU CBSA3M U TEHETUYECKUX PSIIAX.
I'enetnueckuii pan metamia. ['enetnyeckuit psan Hemeramwia. OCOOEHHOCTH T€HETUYECKOTO psiaa
B OPraHUYECKOW XUMUHU.

Jemoncrpanuu. Komekmus o6pa3inoB MetamioB. B3aumoneiicTBrue HATpusi U CypbMbI C
XJIOPOM, Keje3a ¢ cepol. ['openne Maruus u alroMuHuA B Kucinoponae. Bzanmopeicteue
HIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOM. B3anmoelicTBre HaTpuUs ¢ TAHOJIOM, IIUHKA C
YKCYCHOUM KHUCTOTOU. AtOMUHOTEpMUsL. B3aumMoaeiicTBue Meau ¢ KOHIICHTPUPOBAHHON a30THOM
KHUCJIOTOM. Pe3ynbTaTsl KOPppO3UK METAJIIIOB B 3aBUCUMOCTH OT YCIIOBUM €€ MPOTEKaHUSI.
Komnexmust 06pa3noB HemeTamwioB. BzanMoaeiicTBre XJIOpHON BOJIBI C pacTBOPOM Opomuia
(nomuaa) xanus. Komnekius npupoaHbIX opraHndeckux kucnot. Paz0aBienue
KOHLICHTPUPOBAHHOM CEpHOM KUCIIOTHI. B3auMonecTBuE KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoM, IeJUTI0I030i U Mebio. O0pa3ibl MPUPOTHBIX MUHEPAIOB, COJIEPKALIUX XJIOPU/T
HaTpus, KapOoHatT Kanpuus, GpocdaT Kampus u rugpokcokapoonar meau (1I). Odpasist
MUIIEBBIX MPOYKTOB, COAEPIKAIIUX THAPOKAPOOHATHI HATPUS M AMMOHUS, KX CIIOCOOHOCTH K
Pa3IoKEHUIO ITpU HarpeBanuu. ['amenue coapl ykcycoM. KauecTBeHHbIE peakiMy Ha KATHOHBI U
AQHUOHBI.

JlabopaTopHsle onbIThl. 12. McnipiTaHue pacTBOPOB KUCIOT, OCHOBAHUH U coJieit



uHauKatopamu. 13. B3aumoelicTBre COISHOM KUCIOTHI U pACTBOPA YKCYCHOM KUCIIOTHI C
MeTtauiamu. 14. B3aumoneicTBre COMIHON KUCIOThHI M paCTBOPAa YKCYCHOM KUCIIOTHI €
ocHOBaHUSMU. 15. BzauMopeiicTBue COITHON KUCIIOTHI U PACTBOPA YKCYCHOM KUCTIOTBI C
cossimu. 16. IlonydeHne n cBOKCTBA HEPACTBOPUMBIX OCHOBaHUM. 17. I'maponu3 XJ10puaoB U
aIeTaToB MIENOYHBIX MeTAIJIOB. 18. O3HaKOMIICHHE C KOJUIEKIUSAMU: a) METAJUIOB; 0)
HEMETAIIJIOB; B) KHCIIOT; ') OCHOBAHMI; 1) MUHEPAJIOB U OMOJIOTMYECKHUX MAaTEepHAJIOB,
CoZEpKAIIUX HEKOTOPBIE COJIU.
IpakTuyeckasi padora Ne2. Pemenre sKCIepUMEHTABHBIX 33729 Ha UAECHTU(DUKAITUIO

OpraHWYECKUX U HEOPTraHUYECKUX COECTMHEHUM.

HUcnoan3oBanue UKT: npesenranus «Metamiey, «Metamumyprus», « OCHOBaHHS

IIpoexTthi: Kucnots! B mpupoze

KP Ne 3 o teme: «BemecTBa 1 BX CBOUCTBaY



TemaTn4yeckoe nuIaHnpoBanne Kypca xumnu. 10 kiacca

Ne/m. Tema Hpumepnrre
CPOKH
K.p. | ILp. | JL.o. | K.p. ILp.
1 Beeaenue
Tema 1.
Teopusi crpoeHust OpraHuYeCKUX COeIMHEHH I
(A7)
2 Tema 2. Nel No 1- | Ypox
YrieBoaopoabl U X NPUPOJAHbIE HCTOYHUKH 5 Ne 11
(8w
3 Tema 3. No2 Ne 6- | Ypok
Kucsiopoacoaep:xamme opranudeckue 13 Ne 21
COeJUHEHHUS] U UX MPUPOIHbIE HCTOYHUKH
(104)

4 Tema 4. Nel | Nel4 Ypok
A3oTcoaepikaime cCoeJMHEHUS M UX Ne 27
HAXO0K/IeHHE B JKUBOI nmpupoae (6u)

5 Tema 5.

Buonoruvyeckn akTuBHbIE OPraHNYeCKHe
coequHeHus (4 u)
6 HckyccTBennble H cHHTeTHYeCKHe moauMepbl | Ne3 | Ne2 | Nel5 | Vpok | Vpok
(4u) Ne 35 | Ne34
Htoro 3 2 15
TemaTHyecKoe IUIAHMPOBAHUE Kypca xumuu. 11 kiacca
®opma KOHTPOJIS IIpumepHBbIe cpoKH
No/m. Tema
K.p. | ILp. JL.o. K.p. ILp.
1 Tema 1. Nel
CtpoeHue aTomMa u
nepuoanyeckuii 3axon . U.
MenjaeseeBa (3 4)
Tema 2. Nol | Nel No 2-6 VYpok 16 VYpok 17
2 Crtpoenue BemecTBa (14 4)
3 Tema 3.
XuMu4ecKue peakuuu (8 u) Ne 7-11

4 Tema 4.

BemecTBa u ux cpoiicra (9uy) | No?2 No2 No 12-18 | VYpox 34 VYpox 33
Htoro 2 2 18




YYEBHO-METOJANYECKOE

OBPA30OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Xumus; 10 knacce. yrayonennoe o0yuenue Epemun B.B., Kyssmenko H.E., Tepenun B.U. u ap.;
non penakuueit Jlynuna B.B. O01iecTBO ¢ orpaHMuEHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnienuey

» Xumus; 11 knace. yriyonennoe ooyuenue Epemun B.B., Ky3semenko H.E., JIpoznos A.A., u
np.; mox penakmueit Jlynnna B.B. O01mecTBo ¢ orpaHnYeHHOM 0TBETCTBEHHOCTHIO «J[PODAY;
AxrmmonepHoe obmectBo «M3narenscTBo «IIpoc

» Xumus, 10 knacce/ IN'abpuensu O.C., OctpoymoB WN.I'., Ciagkos C.A.
Axmmonepnoe obmectBo «M3natenscTBO «IIpocsemnieHuey

» Xumus, 11 knacce/ IN'abpuensu O.C., OctpoymoB WN.I'., Ciagkos C.A.
Axmmonepnoe obmectBo «M3natenscTBO «IIpocBerieHue

* Xumus, 10 knace/ Pynsuruc I'.E., @enpaman @.I°. AknmonepHoe 00IIeCTBO
«3marenscTBO «IIpocBemenuney

* Xumus, 11 knace/ Pymsuruc I'.E., @enpaman @.I°. AknimonepHoe 00IIeCTBO
«3marenscTBO «IIpocBemenune

METOAUYECKHUE MATEPHUAJIbI JIUIS1 YAUTEJIA

Bseaure 1 O.C.I'abpuensn, I'.I'.JIsicoBa «Xumusa Metoauueckoe nmocodue -
0a30BbIi ypoBeHb» - M.: Jlpoda 2022 rog.

2 O.C.I'abpuensu, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a1avax,
ynpaxHeHusx. 11 kmace» - M.: Ipoda, 2023 rog.

3 O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTpoibHbIe ¥ MPOBEpOUHbIE pabOoThI K Y4eOHUKY». - M.: [Ipoda, 2021 r.
4 O.C.I'abpuensu, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kuura s yaurens». Yacts 1 - M.: [poda, 2019 roxa.

5 O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnas kuura st yaurens». Yacts 2 - M.: [poda, 2022 rox.
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HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru ['azera « Xumusi» 1 callT 1y yuutens «5 uay Ha ypox
XUMUN

http://him.1september.ru Enunas xomexnus L{OP: [Ipenmernas

KOJUTCKIIHS « XHUMUSD)

http://school-collection.edu.ru/collection/chemistry

EcrecTBeHHO-HayuHbIC KCIIEPUMEHTHI: XuMusi. Kosutekius Poccuiickoro
0011e00pa30BaTeIbLHOrO Mopraia

http://experiment.edu.ru AJIXUMUK: caiit

JL.YO. AnukGepoBoit



http://wwwalhimik.ru Bcepoccuiickas omummnuaia NKOJIbHUKOB IO XUMHH
http://chem.rusolymp.ru Opranudeckass XuMusi: JIEKTPOHHBIN YICOHHUK IS
CpEeIHEN LIKOJIbI
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