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CocraBuTeib:
ITymkapea Tatbsina BacuinbeBHa,

YHUTEIb XUMUHU H OuOoIOTHH




BBenenue.

PabGouass mporpamma o00yuyeHus XUMUU sl 8-9 KJIAacCOB C HCHOJIb30BaHUEM
obopynoBanusi 1eHTpa «Touka pocTa» pa3paboTaHa B COOTBETCTBUU C
HOPMAaTHBHBIMH aKTaMH:

- ®eaepanbHblii 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii

deneparum» (¢ MOCASTYIOMUMHA U3MEHEHUSMM);

- npuka3z MuHucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit denepaiuu ot
17.05.2012 Ne 413 «O6 yTBepkAeHUH (PeAepaTbHOr0 TOCYJIapCTBEHHOTO
00pa30BaTEIBHOIO CTAaHAAPTA CPEAHETO 0011ero 00pazoBaHus» (C MOCIENYOIUMHU
U3MEHEHUSAMMN);

- npuka3 MunHucrepctBa oOpa3zoBaHus W Hayku Poccuiickoit dexnepauuu OT
31.03.2014 Neo 253 «O06 yrBepxkaeHun @DenepaqbHOr0 NeEpeyHs Y4eOHUKOB,
PEKOMEHAYEMBIX K UCIIOJIb30BAHUIO IIPU PEATU3ALNHN UMEIOIINX FOCY1apCTBEHHYIO
aKKpeIuTaluio o0pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
o011ero, cpenHero oo1ero o0pa3oBaHus» (C MOCIEIYIONUMHA U3MEHEHUSIMH ),

- CaHuTapHO-3MUAEMHOJIOTHUecKie npaBuia U HopmatuBbl CanlluH 2.4.2.2821-
10 «CaHuTapHO-3MHIEMHOJIOTHYECKHE TPEOOBAaHUS K YCJIOBHUSIM U OpTraHHU3alUU
oOydyeHuss B  00IIe00pa30BATENbHBIX  YUPEXKICHUIXY, YTBEPKJECHHBIE
[locTanoBiennem [7aBHOTO TOCYAapCTBEHHOrO caHUTapHoOro Bpaua P® ot
29.12.2010 Ne 189;

- KoHnenus pa3BUTHS €CTECTBEHHO- MaTeMaTudeckoro oopasoBanus Poccuiickoit
denepanuu, YTBepxkAeHa  pacnopsbkeHueMm  [IpaBurenbctBa  Poccuiickoit
®deneparuu ot 24 nexadbps 2013 r. N 2506-p

- Ilpumepnass ocHoBHasi oOpa3oBaTelbHas TPOrpaMMa CpPEIHEro OOIIETro
oOpa3zoBaHus, o0100peHa pemeHueM (eaepaibHOTO  y4eOHO-METOUYECKOTO
o0BeuHEHUs 10 001IeMy 00pa3oBanuio (mpoTokoi oT 28.06.2016 Ne 2/16-3);

- [Ipumepnas nporpamMma cpeaHero (IOJIHOro) oOuiero 00pa3oBaHus M0 XUMHUH [
8-9 xaccoB 061Ie00pa3oBaTeNbHBIX yupexkaenuii ([IpumepHbie mporpaMmsl 1Mo

yaeOHBIM npeaMeTam. XuMusl.8-9 kimaccel — M.: Berrana-I'pad, 2017);
- [Iporpammel kypca xumun : 6a30BbIH ypoBeHb, 8-9 kinaccel / H. E. Ky3nernona, H.
H. I'apa. — M. : IIpocBemienue, 2019:

- OcHoBHas o0meoOpazoBareapHas MporpaMMa CpeTHero O0IIero 00pa3oBaHuUs
MOY «cno3openckas COILLy;



- JlokanbHBIA HOPMATUBHBIN akT 0011€00pa30BaTEIbHON OpraHu3anuu o padoyeit
nporpamme, [lonoxenue o padoueit nmporpamme yuutenss MOV «ScHo3opeHckas
COLL».

Pabouas mporpaMma opueHTHUpPOBaHA Ha UCIIOJIb30BaHUE YUSOHUKOB:

Pymsutuc I'.E  Xumusa: opranudeckas XuMusg: ydyeOHUK g 8 Kjacca
obmeoopazoBarenbubix  yupexaenuit/ ['.E. Pymsutuc, @.I'. denpaman. M.:
IIpocBenienue

Pymsutuc T.E  Xumwms: oOmas  xumusi:  ydeOHUK jaua 9 kiacca
obmeoopazoBarenbubix  yupexaenuit/ [.E. Pymsutuc, @.I'. denpaman. M.:
IIpocsenieHue.

Ucnonw3oBanue obopynoBanusi «Touka poctay mnpu peanmzanuu gaHHoun OI1

IMO3BOJIACT CO34aTh YCJIOBUA:

¢ IJIA paCIUPCHUA COACPIKAHUA IIKOJIBbHOI'O XUMHUYCCKOTI'O O6paBOBaHI/ISI;

¢ JJIA IIOBBIIICHUA MMO3HABaTEJILHOM aKTUBHOCTHU 06yqa101111/1xc5{ B €CTCCTBCHHO -

Hay4YHOU

001acTu;

* JUIS pa3BUTHS JIMYHOCTH peOEHKA B MpoIiecce 0OYICHHSI XUMHUH, €T
CIIOCOOHOCTEM,

(GopMUpPOBaHUS U yIOBICTBOPESHUS COIIMAIEHO 3HAYNMBIX HHTEPECOB H
OTpeOHOCTEHH;

TSl pabOoThI C OIapEHHBIMH IKOJFHUKAMHE, OPTaHU3AIUN UX PA3BUTH B

Pa3TUYHBIX 001acTSIX 00pa30BaTENbHOMN, TBOPUYECKOHN JACSITEIBHOCTH.

B kypce xumuu 8 kinacca npeaycMaTpuBaeTcs NpoBeieHne 4 KOHTPOIbHBIX U 6

nmpakTudeckux padot. [Imanupyercs BoImoTHEHHE 8 TaOOPATOPHBIX OMBITOB.

B kypce xumuu 9 kiacca npegycMaTpuBaeTcs MpoBeAeHUE 3 KOHTPOIBHBIX padoT,
6 TPAKTUYECKUX YPOKOB M BBITIOJIHEHHE 9 Ja0OpATOPHBIX OIBITOB IO TEMaM

nporpammbl. B 9 kmacce mmanupyercs mo 1 BXOIHON KOHTPOJBHOM padoTte, mo 1
pyOe)KHOM KOHTPOJIBbHOMH paboTe u 1Mo 1 UTOroBoi KOHTPOJbHOM padoTe. KOHTpOIIh
OCYIIECTBIISIETCS B BUJIE KOHTPOJIBHBIX PA0OT U KOHTPOJIBHBIX TECTUPOBAHUIA.



1. Ilnanupyemble pe3yJbTaThl OCBOCHHUS Y4eOHOIr0 mpeaAMeTa.
1.1. JInyHOCTHBIE pe3y/abTaThl.

. JIM4HOCTHBIE pe3ynbTaThl B cpepe OTHOLIEHUH oOydaromuxcs K cede, K

CBOEMY 3JI0POBbIO, K TO3HAHUIO CEOSI:

® OpuCHTaIUA o6yqa10m1/1xc;[ Ha JOCTHKCHUC JIMUHOI'O CHACTBA, PCAIU3al[HIO
IIO3UTHUBHBIX ZKHU3HCHHBIX ICPCIICKTUB, HWHUIIMATHUBHOCTD, KpCaTUBHOCTD,
FOTOBHOCTb M CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPCIACIICHULO, CIIOCOOHOCTh
CTaBUTL LCJIU N CTPOUTD ) KU3HCHHLIC ITJIaAHbI;

. TOTOBHOCTh M CIIOCOOHOCTh 00ECTICYHTH Ce0C M CBOMM OJM3KUM JTOCTOMHYIO

YKU3Hb B MPOIIECCE CAMOCTOSATEIBLHOM, TBOPUECKON U OTBETCTBCHHOM JIESITEIbHOCTH;

® FOTOBHOCTh M CIIOCOOHOCTH O6yanOIIII/IXC$I K OTCTauBaHUKO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOTO MHCHUA, TOTOBHOCTb H CIIOCOOHOCTD BBIpa6aTBIBaTB
CO6CTB€HHYIO IIO3UMIHUK IO OTHOIICHHUIK K O6III€CTBCHHO-HOJII/ITI/I‘I€CKI/IM
COOBITHAM nponuIoro M HACTOANICTO HAa OCHOBC OCO3HAHUA, W OCMBICIICHUA
HCTOpUHU, NYXOBHBIX HGHHOCTCﬁ u I[OCTI/I}KCHI/Iﬁ HalIeu CTpPAaHBbI;

° T'OTOBHOCTD H CIIOCOOHOCTD 06yanOHIHXCH K CaMOpPAa3BUTHUIO 51
CaMOBOCIIMTaAHHUIO B COOTBCTCTBHUU C O6IH€‘—IGJIOBG‘—IGCKI/IMI/I OCHHOCTAMHU N UACAIaMU
IrpaxXxaaHCKOIro 06IHCCTB8., HOTpe6HOCTI> B (I)I/ISI/I‘—IGCKOM CaMOCOBCPIHICHCTBOBAHWH,
3aHATHAX CHOpTPIBHO'OS,HOpOBI/ITeJIBHOﬁ ACATCIIBHOCTBIO,

. NPUHITHE M pealu3aius IEHHOCTEeH 370poBOro M Oe3zomacHoro oOpasa
KU3HU, OEpPEeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY
(GuU3MIECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

. HENPUSITHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aIKOT OIS,
HAapKOTHUKOB.
. JImaHoCTHBIE pe3ynbTaThl B cpepe oTHOIIEHUH oOydarommxcs Kk Poccun kak

K Pogune (OTedecTBy):

. poccHiicKasi WACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM
UJEHTUYHOCTHU B MOJUKYJIBTYPHOM COLIMYME, YyBCTBO NPUYACTHOCTH K UCTOPUKO-
KyJbTYPHOM OOLIHOCTH pOCCHICKOro Hapoda M cynbbe Poccum, matpuotuswm,
TOTOBHOCTH K CIyKeHHI0 OTeuecTBy, €ro 3aluTe;

. YBAKEHUE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH Iepen PoannHow,
ropIOCTH 32 CBOM Kpa#, cBow PoauHy, mnpoumoe w — HacTosiiee
MHOTOHAIIMOHAIBHOrO Hapoaa Poccuu, yBaxkeHre K roCcy1apCTBEHHBIM CHMBOJIAM
(repO, dnar, rumH);



. dbopMupoBaHUE YBaOXKEHUS K PYCCKOMY SI3bIKY KaK TOCYAapCTBEHHOMY SI3BIKY
Poccuiickon denepanuu, ABISIOMEMYCS OCHOBOM POCCUHWCKOW HUIEHTUYHOCTHU M
[JIABHBIM (DaKTOPOM HAIIMOHAIBHOTO CaMOOMPEICIICHHUS;

® BOCIIMTAHUC YBAXKCHUA K KYJIBTYPE, A3bIKaM, TpaAULIUAM U 00BIYasIM

HapoI0B, NpoxuBaromux B Poccuiickon denepanuu.

. JIM4HOCTHBIC PE3yJbTaThl B Chepe OTHOLICHUM O0yJarOIIUXCS K 3aKOHY,
rOCy/IapCTBY U K IPaKJaHCKOMY OOIIECTBY:

® I'paxKaIaHCTBCHHOCTD, T'PAXKAAHCKAA IMO3UIHA dAKTUBHOI'O MU OTBCTCTBCHHOI'O
YJICHa pOCCHﬁCKOFO O6H.[CCTB3,, OCO3HAKICIO0 CBOM KOHCTHUTYLMOHHBIC IIpaBa H
O6H33HHOCTI/I, YBAXKAOMICTO 3dKOH U IMPABOIIOPAOOK, OCO3HAHHO NPUHUMAIOIICTO
TPAAUIIUOHHBIC HAIIMOHAJIBHBIC U 06IJ_[€II€J'IOB€‘I€CKI/Ie F'YMaHUCTUYCCKUEC U
ACMOKPATUICCKUC LICHHOCTHU, TOTOBOTO K YH4AaCTHIO B O6H.ICCTBCHHOI>1 KHU3HU,

. NpPU3HAHUE HEOTYYXKJaeMOCTH OCHOBHBIX TIIpaB M CBOOOJ 4YEJIOBEKa,
KOTOpBIE MPHUHAJIECKAT KKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHUIO
COOCTBEHHBIX TIpaB M CBOOOJ 0€3 HapylIeHHWs TpaB, U CBOOOJ IPYrux JHII,
TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC IIpaBa U CBOOOIBI YEJIOBEKA U TpakJaHWHA
corjacHo OOIIenpHU3HAHHBIM MPUHIIMIIAM U HOpMaM MEXIYHapOJIHOTO MpaBa U B
coorBeTcTBUM ¢ KoHcturymuenn Poccuiickonn @enepauuu, nOpaBoBas U
NOJINTUYECKAsE TPAMOTHOCTH;

. MUPOBO33PEHUE, COOTBETCTBYIOUIEE COBPEMEHHOMY VPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOE Ha JHAJIOTE KYJIbTYp, a TaKXKe
pasnu4HBIX (QopM OOIIECTBEHHOTO CO3HAHHWSA, OCO3HAHHE CBOEr0 MecTa B
HOJIUKYJITYPHOM MHUPE;

. WHTEpUOpU3ALIMS 1IEHHOCTEH JEeMOKpPAaTUU M COIMAJIbHOW COJIUIAPHOCTH,
FOTOBHOCTh K JIOTOBOPHOMY PpETYJIHMPOBAHUIO OTHOILICHUNH B TPYyNNe WIH
COLMAJIbHOW OpTraHu3allny;

. TOTOBHOCTh OOYYAIOMIUXCA K KOHCTPYKTHBHOMY YYacTHIO B TPHHATHU
peleHni, 3aTparuBarolMX MX IpaBa M HHTEPECHl, B TOM YHUCJIE B Pa3IUYHBIX
dbopmax OOIIECTBEHHOH CaMOOpPraHM3allid, CaMOYMPABJICHUSA, OOIIECTBEHHO
3HAYUMOM JICATCIHLHOCTH;

. NPUBEP)KEHHOCTh  HWJESIM  HMHTEpHAllMOHANW3Ma, JApPYXObI, paBEHCTBA,
B3aHMMOINIOMOIIM  HApOJOB; BOCHUTAHUE  YBAXKHUTEIBHOIO  OTHOLICHUS K
HallMOHAJIbHOMY JJOCTOMHCTBY JIFOJIEH, UX UYBCTBAM, PEJIUTHO3HBIM YOCKICHUSIM;

. FOTOBHOCTh OOYYarOIIUXCS MNPOTUBOCTOATH HWJEOJOTUU DKCTPEMH3MA,
HallMOHANM3Ma, KceHO(MOOUU; KOpPYMNIUHU; AUCKPUMUHAIIMU [0 COLHUATIBHBIM,
PEIUTUO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IMPU3HAKAM M JIPYTUM HETaTUBHBIM
COLMAJIBHBIM SIBIICHUSM.



. JIn4HOCTHBIEC Pe3yNbTaThl B Cpepe OTHOLICHUM 00yYarOIIUXCS C

OKPYKAIOIIUMH JIFOJbMHU:

® HPaBCTBCHHOC CO3HAaHUC )51 IHOBCACHHUC Ha OCHOBC YCBOCHUA
O6H_IC‘I6HOB6‘ICCKI/IX HCHHOCTeﬁ, TOJICPAHTHOIO CO3HAHMUA UM IIOBCACHUSA B
IMOJUKYJIBTYPHOM MHPC, TOTOBHOCTH H CIHOCOOHOCTH BECTH Auajior ¢ ApyrumMu
JIOAbMH, AOOCTHUIaTh B HCEM B3aMMOIIOHUMMAaHHWA, HAXOAHUTH O6IJ_[I/IC Oocjainm M
COTpYAHHUYATh AJId UX JOCTHIKCHUAA,

° I[MPUHATUC TYMAaHHUCTHYCCKUX HGHHOCT@IZ, OCO3HAHHOC, YBAXUTCIBHOC U
IIO6pO)KeJ'IaTCJ'IBHOC OTHOILIICHHC K Apyromy YCJIIOBCKY, €ro MHCHHUIO,
MHUPOBO33PCHUTO,

. CIIOCOOHOCTh K  COINEPEXUBAHUIO U  (POPMUPOBAHUE MO3UTHUBHOTO
OTHOILUEHHUS K JIFOASM, B TOM YHCJIE K JMIAM C OTPAaHMYEHHBIMH BO3MOYKHOCTAMH
3I0pOBbsI M MHBAJINAaM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K
(bu3MUEeCKOMY U MICUXOJIOTUYECKOMY 3/I0POBBIO APYTUX JIFOJIeH, YMEHUE OKa3bIBATh
NEPBYIO MOMOIIb;

. dbopMupoBaHue BBIPAKCHHOW B MOBEJACHUU HPABCTBEHHOW IMO3UIIMH, B TOM
YHclie CIIOCOOHOCTH K CO3HATENbHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHUS U
MOBE/ICHHSI HA OCHOBE YCBOEHHS OOIIEUYETIOBEUECKUX IEHHOCTE M HPABCTBEHHBIX
YyBCTB (YECTH, JA0JTa, CIIPABEUTMBOCTU, MUJIOCEPIUS U APYKEIIO0Hs);

. pa3BUTHE KOMIIETEHIIMA COTPYAHUYECTBA CO CBEPCTHHKAMHU, JAETbMU
MJIQJIIETO BO3pacTa, B3POCIBIMU B OOpa30BaTeNIbHOM, OOIIECTBEHHO ITOJE3HOM,
y4eOHO-UCCIIeIOBATEIbCKOM, IPOSKTHON M APYTUX BUAAX JCSITCIHHOCTH.

. JInaHOCTHBIE pe3yibTaThl B cpepe OTHOLIECHUH 00yJaroIInXcs K

OKPY’KAIOIIEMY MUPY, KUBOU MPUPOIE, XYI0KECTBEHHOU KYJIbTYpE:

. MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO Pa3BUTHS
HayKd, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHUUYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHOU MH(GOPMAIIUCH O MEPEIOBBIX JOCTIKCHHUSAX U OTKPBITHIX
MHPOBOH M OTEUYSCTBCHHOW HAayKH, 3aMHTEPECOBAHHOCTHh B HAaYYHBIX 3HAHHUAX 00
YCTpPONCTBE MHUpa U OOIIIECTBA;

. FOTOBHOCTH M  CIIOCOOHOCTH K  OOpa3oBaHMIO, B TOM  YHUCIE
caM000pa3oBaHMIO, Ha MPOTSKEHUH BCEW JKU3HU;, CO3HATEIBHOE OTHOIICHHE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHENTHOW MPpOdeCCHOHAIBHON H
00IIIeCTBEHHOM JI€SITEIbHOCTH;

. AKOJIOTUYECKasi KyJbTypa, OEpeKHOE OTHOIIEHUS K PpPOJHON 3emiie,
NpUPOJHBIM OoraTrcTBaM Poccum u MHpa; NOHUMAHWE BIMSHUS COLUAIBHO-
SKOHOMHUYECKUX IMPOLECCOB HA COCTOSIHHE IPUPOAHOM W COLMAJIBHOW CpPEXbI,
OTBETCTBEHHOCTH 32 COCTOSIHUE MTPUPOJHBIX PECYPCOB; YMEHUS U HABBIKU



pa3yMHOr0 MpPUPOAOINOIb30BaHUS, HETEPIUMOE OTHOLIEHHE K JEHCTBUSM,
MPUHOCAILIUM Bpea HKOJIOTMH; MNPUOOPETEHHE OIbITa SKOJOro-HaNpaBICHHOU
NeSATENbHOCTH;

. ACTETHUYECKOE OTHOLIEHHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY

00yCTpOMCTBY COOCTBEHHOTO ObITa.

. JIn4HOCTHBIEC pe3yJbTaThl B Chpepe OTHOLICHUM 00yJarOIIUXCSl K CEMbE U
POIUTENSAM, B TOM YUCIIE OATOTOBKA K CEMEUHOM KU3HU:

. OTBETCTBEHHOE OTHOIIICHHUE K CO3JJaHMI0 CEMbH HA OCHOBE OCO3HAHHOI'O
MIPUHATHS LEHHOCTEN CEMENHOMU )KU3HU,

. MOJIOKUTEILHBIA 00pa3 CeMbH, POAUTEILCTBA (OTIIOBCTBA M MATEPUHCTBA),

HHTCPHUOPpHU3AIUA TPAAUIITNOHHBIX CEMEMHBIX HCHHOCTGI\/’I.

. JIndHOCTHBIE pe3ynbTaThl B cpepe OTHOLIEHUSI 00yJaIoIXCs K TPYyAY, B

cdepe colnanbHO-3KOHOMUYECKUX OTHOLICHUH:

. yBaXCHHE KO BCeM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOCH
COOCTBEHHOCTH,
. OCO3HAHHBIN BBEIOOP OyayIel mpodeccuu Kak IMyTh U CIIOCO0 pean3alun

COOCTBEHHBIX KU3HEHHBIX IIJIAaHOB,

. TOTOBHOCTH OOYYaOIIMXCSA K TPYAOBOH MPOdEeCCHOHATBHOW JIEeITeIbHOCTH
KaKk K BO3MOXXHOCTM y4YacTHS B PCIICHUU JIMYHBIX, OOIICCTBCHHBIX,
rOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

. NOTPEOHOCTh TPYIAUTHCS, YBOKEHUE K TPYAY M JIOASM TpyHa, TPYAOBBIM
JOCTHXKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHUE K
Pa3HbIM BUJAM TPYAOBOM JEITEIBLHOCTH;

° T'OTOBHOCTB K CaMOO6CJ'IY)I(I/IBaHHIO, BKJIIO4asd 06yquI/Ie H BBIITOJIHCHUC

IIOMAIITHUX 00S3aHHOCTEMN.

. JImaHOCTHBIE pe3ynbTaThl B chepe Ppu3ndeckoro, ICUXOIOTUIECKOTO,

COIMAJIFHOTO W aKaJIEeMUUYECKOT0 01aronoiydus 00y4aronuxcs:

. duznueckoe, IMOIMOHATBFHO-TICUXOJIOTHYECKOE, COIUATBHOE OJIaronoaydne
oOydJarommxcs B KU3HU 0Opa30BaTeNbHON OpraHM3aIliH, OIIYIIEHUE JIETbMHU
0€30MacHOCTH 1 TICUXOJIOTUYECKOTro KoMpopTa, HGOPMAIIMOHHON OE30MaCHOCTH.

1.2. MeTtanpeamMeTHble pe3yJabTAThI

1.2.1. PeryJsiTUBHbIC YHUBEPCAJIbHbIC YUeOHbIE AeiiCTBHS



BeIlTyCKHUK Hay4dnTes:

. CaMOCTOSITEILHO OINPEACIIATh LEIH, 33aBaTh NapaMeTPbl U KPUTEPUH, IO
KOTOPBIM MOKHO ONPEJEINTb, YTO LIE€Tb JOCTUTHYTA;

. OLICHMBATh BO3MOXKHbIE€ TOCIEACTBUSl JOCTUXKEHUS TOCTABICHHOW 1€ B
JEeSATENbHOCTH, COOCTBEHHOM KU3HU U JKU3HU OKPYKAIOUIUX JIIOAEH, OCHOBBIBASICh
Ha COOOPaKEHUSX ITUKU U MOPAJIH;

. CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON

ACATCIIbHOCTH U )KU3HCHHBIX CUTYyallUAX,

® OLCHUBATH PECYPCHI, B TOM YHUCJIC BPCM:A U JPYTUC HCMATCPHUAJIbHBIC

PECYPCHI, HCO6XOI[I/IMBIG A1 JOCTHKCHU A MOCTaBJICHHOM e,

® BBI6I/IpaTB IIyTbh JOCTHIXKCHUA LICJIN, TNIAHUPOBATH PCIICHUC TTOCTABJICHHBIX

3a/1a4, OIITUMHU3UPYA MATCPUAJIBHBIC U HCMATCPUAJIBHBIC 3aTPATHhI,

® OpraHMn30BbIBATb 3(1)(1)CKTI/IBHLIﬁ IMOUCK pECYypCOB, H€O6XOJII/IMBIX JJIA

JOCTHXXCHU A MMOCTaBJICHHOM e,

® COITOCTaBJIATDH HOJIY"IGHHI)IIZ PE3YIbTAT ACATCIIBHOCTHU C MMOCTaBJICHHOM

3apaHCC ICJIbIO.

1.2.2. Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE Y4eOHbIE JIeiiCTBHS
BbInyCcKHMK HAYyYHTCA:

. UCKaTh U HAXOAUTH OOOOIIEHHBIE CIIOCOOBI pelieHus 3a7ad, B TOM 4YHCIIe,
OCYIIECTBIISITh Pa3BEPHYTHI MH(POPMAIIMOHHBIN MOUCK M CTaBUTh HA €r0 OCHOBE
HOBBIC (YueOHBIC M TIO3HABATEIBHBIC) 3a1aUH;

. KPUTHYECKH OIICHMBATh WU MHTEPIPETHPOBATh HHPOPMALUIO C Pa3HBIX
MO3UIMH, pacrno3HaBaTh W (UKCUPOBATH MPOTUBOPEYHS B HHOOPMAIMOHHBIX
HWCTOYHHKAX;

. WCMOJIb30BAaTh  PA3JUYHBIE  MOJECIbHO-CXEMAaTHYECKUE CpEeIcTBa IS
NPEACTABJIECHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUW, a TAKXKE MPOTUBOPEYH,
BBISIBIICHHBIX B HH(OPMAITMOHHBIX HCTOUYHHUKAX;

. HAXOJIUTh W MPUBOJINTH KPUTHYCCKUE apTYMEHTBI B OTHOIIICHHUH JACHCTBHUH 1
CY)XJICHHH JPYyroro; CIIOKOMHO ¥ pPa3yMHO OTHOCHUTBCSI K KPUTHUCCKHM
3aMEYaHUsSIM B OTHOIICHUU COOCTBEHHOTO CYXICHHUS, paccMaTpPUBaTh HMX Kak
pecypc COOCTBEHHOT'O Pa3BUTHSI;

. BBIXOJIUTh 32  paMKH  y4eOHOro  mpeaMeTa H  OCYIISCTBISTH
IIeJICHANIPABICHHBIA MMOMCK BO3MOKHOCTEH JUISl IIMPOKOTO IEPEeHOca CPEACTB U
CIIOCOOOB JCHCTBUS;



® BBICTpanMBaTh HHANBUAYAJIbHYIO 06p330BaT€HBHYIO TPACKTOPUIO, YIHUThIBAA

OTpaHUYEHHUs CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHNS;

. MEHSTh U yJIEPKUBATH PA3HBIE TO3UILIMHU B MI03HABATEIBHON IESITEIBHOCTH.
1.2.3. KoMMyHUKAaTHBHbIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUSA
BhInyCKHUK HAyYHTCH:

. OCYIIECTBIISITh JCJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO
B3pOCIIBIMU (KaK BHYTPU 00pa30BaTEIbHOM OpraHu3aliy, Tak U 3a €€ MpeJenamMu),
noaOupaTh MapTHEPOB ISl JIEIOBOM KOMMYHHUKAIIMM MCXOMAS U3 COOOpaKeHHUU
PEe3YyIbTAaTUBHOCTHU B3aUMOJICHCTBUSI, a HE JIMUHBIX CUMIIATHH;

. OpU OCYUIECTBICHUM T'PYINIOBON pabOThl OBITh KaK PYKOBOJIUTEJIEM, TaK U
YJICHOM KOMaHJbl B pa3HBIX poJsiX (TreHepaTtop HJed, KPUTHUK, HCIOJHUTEb,
BBICTYMAIOIINMA, SKCTIEPT U T.1.);

. KOOPJMHUPOBATH U BBIIIOIHATH pa0OTY B YCIOBHIX PEaTbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

. Pa3BEPHYTO, JOTMYHO U TOYHO MU3JIaraTh CBOK TOUKY 3PEHUS C

HCIIOJIB30BaHUCM aJICKBATHBIX (YCTHI)IX 141 HI/ICBMGHHLIX) SA3BIKOBBIX CPCICTB,

. pacno3HaBaTh KOH(GIMKTOTCHHbIE CUTYallMd U MPENOTBpAIlaTh KOH(MIUKTHI
J0 HX aKTUBHOM ¢asbl, BBICTpaWBaTh JEJIOBYI0 M  00Opa3oBaTEIbHYIO
KOMMYHUKAIIHUIO, U30eTrasi TMYHOCTHBIX OIEHOYHBIX CYXKICHHM.

IIpenmeTHbIe pe3yJIbTAThI:
B pe3ynbTaTe n3ydeHus ydeOHOTro npeameTa « XUMHUsS» Ha YPOBHE CPEIHErO
ob1iero oOpa3oBaHUs:
BoinyckHMK Ha 6230BOM ypPOBHEe HAYYHTCSI:
. pPacKpbIBaTh Ha IPUMEPaX POJIb XUMHUHU B (POPMHUPOBAHUHN COBPEMEHHOM
HayYHOW KapTHUHBI MUpPa U B MPAKTUICCKON JICSITCIHPHOCTH YETIOBEKa;

. JEMOHCTPUPOBATh HA IPUMEPAX B3AUMOCBS3b MEXKAY XUMUEN IPYTUMU

CCTCCTBCHHBIMH HAaYKAMMH,

. pacCKpbIBaTh HA MPUMEPAX MOJOKECHUS TEOPUU XUMUUECKOTO CTPOCHHUS
A.M.bytneposa;
. noHumaTh ¢usnueckuii cMpici [lepuoauyeckoro 3akona JI.11.Mennaeneesa u

Ha €ro OCHOBE OOBSICHSATH 3aBHUCHMOCTH CBOMCTB XHMHUYECKHX DJIIEMCHTOB H
O6paSOBaHHBIX HMH BCHICCTB OT JJICKTPOHHOI'O CTPOCHHUA aTOMOB;,
° OOBSICHATH IIPUYHHBI MHOF006paSI/I$I BC€IICCTB HA OCHOBEC 06H_II/IX

MPEACTaBICHUM 00 UX COCTaBE U CTPOCHUHU;



. MIPUMEHATH MPAaBUJIa CUCTEMATUYECKON MEKIyHAPOJHOM HOMEHKIIATYphl KakK
CpeICTBa pa3IMyueHUs U HACHTU(PHUKAIIMH BEILECTB MO UX COCTaBY U CTPOCHUIO;

. COCTaBIIATb MOJEKYJISIPHBIE M CTPYKTYpHbIE (OPMYJIBI OpPraHUYECKHUX
BEIIECTB KaK HOCUTENEH MHPOpMalMM O CTPOCHHM BEIIECTBA, €r0 CBOMCTBAX M
[IPUHAJIEKHOCTHU K OIPEAECIICHHOMY KJIaCCy COCANHEHUN;

) XapakTepu30BaTh OPraHUYECKHE BELIECTBA II0 COCTaBY, CTPOCHUIO W
CBOWMCTBaM, YCTaHABJIMBAaTh MPUYUHHO-CIICACTBEHHBIEC CBA3M MEXAY ITaHHBIMU
XapakTepUCTUKAMU BEILECTBA;

. IPUBOAUTH MPUMEPHI XUMHUYECKUX PEAKIUM, PACKPBIBAIOLIUX XapaKTEPHBIE
CBOWMCTBAa TUIIMYHBIX IPEICTABUTENIEH KIJIACCOB OPraHUYECKUX BEUIECTB C LIEJIIO

50,4 I/IIICHTI/I(I)I/IKB,LII/II/I 1 00BsICHEHHUS 00JIaCTH MMPUMCHCHUS

. NIPOTHO3UPOBATh BO3MOYKHOCTH MPOTCKAHUS XWMHUYCCKHX PpEaKIui Ha
OCHOBE 3HAaHWW O THUIAX XWUMHUYECKOW CBS3M B MOJICKYJIaX PEarcHTOB M UX
PEAKIIMOHHOM CTIOCOOHOCTH;

. UCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU U XMMHYECKUX CBOMCTBAX
BEIICCTB JJIsI 0€301MaCHOTO MIPUMEHEHUS B ITPAKTUUYCCKOH JCSITCIIBHOCTH;

. NPUBOAWTH  TMPHUMEPHl  MPAKTHYECKOTO  HUCIOJIB30BAaHUS  MPOIYKTOB
nepepaboTKu HEPTH W TPHPOIHOTO Trasza, BBHICOKOMOJIEKYISIPHBIX COCIWHEHUIH
(ToNMMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOT'O BOJIOKHA);

. IPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTAHWYECKUX BEIIECTB: TIUICPUHA,
YKCYCHOHM KHCIIOTBI, HENPEICIBbHBIX JXAPOB, TIIOKO3bI, Kpaxmala, OCIKOB — B
COCTaBe MUIIEBHIX MPOTYKTOB U KOCMETHUECKHUX CPEJICTB;

. BJIQJICTh TIPABUJIAMH H IIPHEMaMH 0€30TIaCHON pabOThl ¢ XUMHUECKUMHU
BEIIIECTBAMU U J1a00OpaTOPHBIM 000PYyI0BAaHUEM;

. YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMU U CMEIICHUS

XUMHYECKOTO PABHOBECHS OT pPa3IUYHBIX (DAKTOPOB C IIENBIO OMpeaeICHUS
ONTUMAIBHBIX YCIOBUM NMPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

. IIPUBOJUTH IPUMEPBI THIPOJIN3A COJIEN B IIOBCEAHEBHOM KU3HU YEIIOBEKA;
. IIPUBOJIUTH IPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B
MPUPOAE, MMPOU3BOACTBEHHBIX IPOLECCAX U )KUZHEAECATEIIBHOCTH OPTaHU3MOB;

. OPUBOAUTH MPUMEPHI XUMUYECKUX PEAKIUMN, PACKPBIBAIOIINX 00II1E
XUMHUYECKHE CBOMCTBA MPOCTBIX BEMIECTB — METAJUIOB U HEMETAJIOB,;

. MPOBOJWTh  pacueTbl HA  HAXOXKJEHHE  MOJEKYJIsIpHOH  (dOopMYyIibl
YIJIEBOAOPOIA N0 MPOAYKTAM CrOpPaHUs M MO €r0 OTHOCUTEIBHOW IUIOTHOCTH H
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTAB;



. BJIAJIETh MTpaBWIaMHu 0€30MaCHOT0 0OpaIlleHUs C KUMU, TOPIOYUMU U

TOKCHYHBIMH BCIICCTBAMM, CPCACTBAMHA OBITOBOM XUMUU,

. OCYIIECTBIISITh TIOUCK XUMHUYECKON WH(DOPMAITUHU TI0 Ha3BAHUSM,
uaeHTUUKATOPaM, CTPYKTYPHBIM (DOpMYJiaM BEIIECTB;

. KPUTHYECKH OIICHUBATh W WHTEPHPETUPOBATH XMMHYECKYI0 WH(MOPMAIIHIO,
COZIepKAIIYIOCS B COOOINEGHHUSX CPEICTB MacCoBOWM HWH(OpMAIMH, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B NEJSAX BBIABICHHS OIIMOOYHBIX CYXKICHUH W (PopMUpPOBAHUS
COOCTBEHHOM IMO3UIIUH;

. NPECTaBIATh TYTH pEHICHUS TI00ambHBIX MPOOIEeM, CTOSANINX Tepea
YeJIOBEUECTBOM: IKOJOTHUECKUX, YHEPTETHUECKUX, CHIPHEBBIX, U POJb XHUMHH B
PELICHUH 3TUX MPOOIIEM.

. BrinyckHuK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:
. WJUTFOCTPUPOBATh HA MIPUMEPAX CTAHOBJIEHUE U SBOJIIOLMIO OPraHUYECKON
XUMUHU KaK HAYKH Ha Pa3IudHbIX HCTOPUUYECKHUX 3TANAX €€ PA3BUTHS;

® HNCIIOJIb30BATH MCTOJAbI HAYYHOI'O IMO3HAHUA ITPHU BBIITOJIHCHUU IIPOCKTOB U
y‘{€6HO-I/ICCJ'I€IIOBaTGJII>CKI/IX 3a/1a4 110 U3YUYCHUIO CBOﬁCTB, croco0oB IMMOJIYUCHUS U
paciio3HaBaHA OPraHNYCCKUX BCIICCTB,

. OOBSCHATh TPHUPOLY U CHOCOOBI O00pa3oBaHUSI XUMHUYECKOH CBA3M:
KOBAJICHTHOU (TOJISIPHOM, HETOJISPHON), HOHHOM, METaUIMYECKON, BOJOPOTHON —
C LEJbIO ONPEACICHUSI XUMUUECKON aKTUBHOCTH BEILIECTB;

® YCTaHaBJIMBATh TICHCTHYCCKYIO CBA3b MCIKAY KIdCCaMHU OPraHNYCCKHUX
BCIICCTB  IJIA 000CHOBaHHUS HpHHHHHHaHBHOﬁ BO3MOXHOCTH  ITOJYYCHHA
OpPraHN4YCCKHUX COG,Z[I/IHGHI/Iﬁ 3aIaHHOI'O COCTaBad U CTPOCHUS,

. yCTaHABIIMBaTh B3aMMOCBI3M MEXAy (akramMu W TCOpHUEH, NMPUUYMHON U
CJICJICTBHUEM IPU aHAIIM3E MPOOJEMHBIX CUTYalluid U 0OOOCHOBAaHUM MPUHUMAECMBIX
PEILIEHU HAa OCHOBE XMMHYECKUX 3HAHUU.

2. Conep:kanue TeM Kypca XuMHUH
ba3oBblii ypoBeHb 00pa3oBaHus
Pacnipenenenue comepkaHus 1o Kiaccam:
8 kuacc.

Pa311e.11 1. OcHOBHBIE MOHSITUSI XUMHUH (ypOBeHL ATOMHO-MOJCKYJIAPHBIX

NpeAcTABJICHUN)



[Ipenmer xumun. XuMHsS Kak 4acTh €CTECTBO3HAaHUA. BemiecTBa U UX CBOWCTBA.
Uucteie BemecTBa U cMmecd. MeToabsl TO3HAHWS B XUMHU: HaONIOJEHUE,
skcriepuMeHT. [IpueMbl Oe3omacHo paboThl ¢ 00OPYJOBaHMEM M BELIECTBAMHU.
CtpoeHue miaMeHu.

Yucteie BemectBa U cMecd. CnocoObl OYMCTKM BEIECTB: OTCTaUBaHUE,
(quibTpoBaHUE, BBIIAPUBAHME, Kpucmaiiuzayus, oucmuriayus. Puznyeckue U
XUMUYECKHUE SIBJIICHUS. XUMHUUECKUE peakuuu. [Ipu3Hakyn XUMUYECKUX pEaKui U
YCJIOBUSI BOBHUKHOBEHUS U TEUEHUSI XUMUYECKUX PEAKIUM.

ATOMBI, MOJICKYJbl M HOHBI. BellecTBa MOJEKYISIPHOTO W HEMOJIEKYJISPHOIO
ctpoenusi. Kpucramnmueckue u amopdHsbie BeliecTBa. Kpucramimyeckue pemerku:
WOHHAsl, aTOMHas U MOJeKyJisapHas. [IpocTeie U cloXKHbIE BellleCTBA. XUMUYECKUI
JJIeMeHT. MeTamibl U HeMeTalibl. ATOMHas equHuIa Macchl. OTHOCHTEIbHAs
aToMHas Macca. SI3pIK XUMUH. 3HAKH XUMHUYECKUX DJIEMEHTOB. 3aKOH IIOCTOSTHCTBA
cocTaBa BellecTBa. XumMudeckue Gopmyibl. OTHOCUTEIbHAS MOJICKYJIIpHAsi Macca.
KauecTBeHHBII ¥ KOJMYECTBEHHBIM COCTAaB BellecTBa. BBIUUCIEHUS 1O
XUMUYECKUM (opmynaM. MaccoBasi J0Jisi XUMHUYECKOTO JJIEMEHTa B CJIOKHOM
BEIIIECTBE.

BanenTHOCTh XUMHUUYECKHUX 3JIEMEHTOB. OmnpesiesieHne BaJeHTHOCTH 3JIEMEHTOB 10
dbopmynam OuHapHBIX coerHeHHn. CocTaBleHHe XUMUYECKUX (HOpMYIT OMHAPHBIX
COEJIMHEHUH 0 BAJIEHTHOCTH.

ATOMHO — MOJIEKYJIIDHOE Y4YEHHUE. 3aKOH COXpPaHEHHs Macchl BewecTB. JKu3Hb u
nestenbHOCT M.B. JloMOoHOCOBa. XnuMuueckue ypaBHEHHs. THIBI XUMHUUYECKUX
pEaAKIIUH.

Kucnopon. Haxoxnenue B mpupoge. Ilomyuenue kucnopona B JiabopaTopuu U
MPOMBINUICHHOCTH. PU3NUECKHE U XUMHUYECKUE CBOWMCTBa Kuciopona. ['openue.
Oxkcupsl. Ilpumenenue xucnopona. KpyroBopor kucimopona B mpupoge. O30H,
ajtoTponus kuciopoaa. Bo3myx u ero cocras. 3amura aTMochepHOTO BO3yXa OT
3arpsi3HCHUN.

Bonopon. Haxoxnenue B mpupone. Ilomydenuwe Bomopona B jabopaTopuu u
MNPOMBINIEHHOCTH. DU3NYECKne U XUMHUYECKHE CBOWCTBA Bojopoaa. Bogopon —
BOCCTaHOBUTENb. Mepbl Oe3omacHOCTH npu pabore ¢ Bogoponom. IIpumenenue
BOJIOpO/A.

Bopa. Mertoasl ompeneneHus cocTaBa BOAbI — aHAIM3 W CHUHTE3. DHU3NYECKUE
cBoiicTBa BOJbl. Boma B mpupoae M CHocoObl €€ OYHMCTKH. Ajspamus BOJIBL
Xumuueckue cBoucTBa Boabl. [Ipumenenwe Boabl. Boma — pacTBopuTEINb.
PactBOpuMOCTS BeliecTB B Bojie. MaccoBas 10Jis1 paCTBOPEHHOT'O BEIIECTBA.



KonnuectBennbie oTHOomeHUs1 B xumun. KonnuectBo BemectBa. Moabs. MonsipHas
Macca. 3akoH ABorajapo. MoispHbli 00beM Ta30B. OTHOCUTENbHAS TMJIOTHOCTH
ra3oB. OObeMHbBIE OTHOIIEHUS FA30B MPU XUMHUYECKUX PEAKIIUSX.

Baxneilmume  Knaccel  HEOPraHMYECKUMX  coeauHeHud. OKCHIBI:  COCTaB,
kinaccudukanus. OCHOBHbIE W KHUCJIOTHBIE OKCcHAbL. HoOMEHKmatypa OKCHIOB.
dusnyecKkue U XUMUYECKUE CBOMCTBA, IIOJIyYEHUE U IPUMEHEHUE OKCUIOB.

Iuapokcuawl. Knaccuduxanus rugpokcugoB. OcunoBanust . Cocrtas. Illenoun u
HEpacTBOpUMBIE oOcCHOBaHusA. Homenknatypa. ®@usnueckue W XUMHYECKHUE
cBoricTBa OcHOBaHWW. Peaknusa HeurTpanuszauuu. [lonydeHue u npumeHeHuUe
OCHOBaHUN. AM(OTEPHBIE OKCHUJIBI U THUIPOKCHUIBI.

Kucnotsl. Cocras. Knaccuduxanus. Homenknarypa . duznueckue 1 XuMUYECKUe
CBOMCTBA KUCIIOT. BBITECHUTENBHBIN ST METAJIOB.

Comu. CocraB. Knaccudukanusa. Homenknarypa. dusznueckue CBONCTBA COJICH.
PactBopumocth coneli B Boje. Xumuueckue cBoiictBa coisieil. CrocoObl

nosnydeHus cosueu. [Ipumenenue comnen.
I'eneTnyeckas CBA3b MEK1y OCHOBHBIMU KJIACCAMU HEOPTAHUYECKUX COEAUHEHUN.
Lemoncmpayuu. O3HaKkoMIIEHHE C 00pa3aMH NMPOCTHIX U CJIOKHBIX BEIIECTB.

C1iocoOBI OYHCTKH BCHICCTB: KPpUCTAJUIN3alA, TUCTUIJIAINA, XpOMaTOI“pa(bI/ISI.
OHI)ITBI, IMOATBCPKIAOIHEC 3aKOH COXPAHCHUA MACChl BCUICCTB.

[Tomyuenne u coOupaHHe KHCIOPOJAa METOJOM BBITECHEHHS BO3JyXa W BOJBIL.

Omnpenenenue cocraBa Bo3ayxa. Komtekiusa HedTH, KaMEHHOTO YTJIS U MPOAYKTOB

UX MepepadOTKH.

[Tomyuenne Bomopona B ammapare Kwumma, mpoBepka BOIOpOJa Ha YHUCTOTY,

TrOpEeHHE BOJIOPO/Ia, COOMpPaHUE BOJIOPO/Ia METOOM BBHITECHEHHSI BO3/TyXa M BOJIBI.
Ananu3 Boabl. CHHTE3 BOJHI.

3HaKOMCTBO C oOOpaslaMu  OKCHIOB, KHCIOT, OCHOBaHHUH U  COJEH.
Hevitpanuzamnus meénoym KucaoTon B MPUCYTCTBUM UHIUKATOPA.

Jlabopamopnvle onvimul. PaccMOTpeHHE BEMIECTB C Pa3IUYHBIMU (PU3HUECKUMHU
cBoiicTBamu. Paznenenne cmecu ¢ momoipio MarauTa. [Ipumepsr Gusnueckux u
XUMUYECKUX sBJCHUN. Peakiuu, WUIIOCTPUPYIOIIUE OCHOBHBIE MPU3HAKU
XapakTepHbIX peakuuu. Paznoxkenue ocHoBHoro kapoonata menu (II). Peakius
3aMelIeHUs MEAU HKEJIe30M.

O3HakomieHHE ¢ 00pa3liaMu OKCUIOB.
Bzaumopeticteue Bogopozaa ¢ okcuaom meau (II).

OnbIThI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCJIOT, OCHOBAHHUIA.



IIpaxmuueckue pabomui

. [IpaBuna TeXHUKHM 0€30MACHOCTH IPHU pabOTe B XUMUYECKOM KaOUHETE.

O3HakomIleHHE ¢ 1a00pPaTOPHBIM 00OPYIOBAHUEM.

) Ouuctka 3arps3HEHHON TOBAPEHHOM COJIH.

) ITony4yeHue u cBOMCTBA KUCIOpOAA

. [Tomyuenue BOgOpOAa U U3YUYEHUE €ETO CBOUCTB.

. IIpurorosiieHre pacTBOPOB COJIEN C ONIPEAETIEHHON MacCOBOU 10JIEH

paCTBOpéHHOI‘O BCIICCTBA.

® Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «OCHOBHBIE KJ1aCCHI

HCOPTaHNYCCKUX COCHHHCHHﬁ)).

Pacuemmnuvie 3a0auu:

Brrunciienne 0OTHOCUTENbHON MOJIEKYJISIPHOM Macchl BEIECTBa MO popMyIie.
Beluncnenue MaccoBoW  JIOIM DJIEMEHTA B XUMHYECKOM  COCIIMHCHUH.
VYcranoBienue npocteiiiend GopmMysibl BEIIECTBa O MaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxosxxneHnue maccoBoi 1071 pacCTBOPEHHOTO BEIECTBa B pacTBope. Brruucienue
Macchl PAcCTBOPEHHOrO BEIIECTBA MW BOJBI JUIS TIPUTOTOBJIEHUS pacTBoOpa
onpeIeIEHHON KOHIICHTPAITUH.

OOBEMHBIC OTHOILIICHUS T'a30B I[P XUMHUYCCKUX PCAKIUAX.

Beluncnenns 1mo XMMHYECKMM ypaBHEHHUSIM MacChl, 00BbEMa M KOJIMYECTBA
BEIIIECTBA OJTHOTO M3 MPOJYKTOB PEAKIIMHU 10 MacCe MCXOIHOTO BEIIeCTBa, 00bEMY
WJTH KOJIMYECTBY BEIIECTBA, COJIEPIKAIIETO ONPEACIEHHYIO JOJII0 TIPUMECEH.

Paznen 2. Ilepuoauveckuii 3aKOH M NEPHOAUYECKAS] CHCTEeMAa XHUMHYECKHUX

sjemeHTOB /.. MenpaesieeBa. CTpoeHue aToma.

[lepBOoHAaYaMbHBIE TOMBITKA KIACCH(PUKAINN XUMHUUECKUX d1eMeHTOB. [loHsTHE O
IPyIIax CXOAHBIX 3JIEeMEHTOB. EcTecTBEHHbIE CEMENCTBA IIEIOYHBIX METAIOB U
rajnoreHoB. bnaropomnsle rasel.  llepmonnueckunit 3akon J.M.Menpaeneena.
[lepuonuueckas cuctemMa Kak €CTECTBEHHO — HaydyHOe Kiaccudukaius
XAMHYECKUX DJIEMEHTOB. TabmuuHas Qopma MpeAcTaBiIeHUs Kiaccuukanuu
XuMH4ecKux anemMeHToB. Ctpykrypa Tabmuiel «llepuogudeckass cucrema
xumuyeckux 3neMenToB /.M. MennaeneeBa» (kopotkas ¢dopma): A- u b- rpynisl,
nepuoibl. PU3NYECKUN CMBICII MOPAAKOBOTO AJIEMEHTa, HOMEpa MEprUoa, HoMepa
IpyNIbl (711 3IEMEHTOB A-TpyIIi).

Ctpoenue aToma: sIpo u dJIEKTpoHHAst 0000uka. CocTaB aTOMHBIX sIIEp: MPOTOHBI
U HEeUTpoHbI. M30TONBI. 3apsii aTOMHOTO sApa, MaCCOBOE YUCJIO, OTHOCUTEIbHAS

atomHasi macca. CoBpeMeHHasi HOPMYJIMPOBKA MOHATUSI «XUMHUYECKUN SJIEMEHT.



OnekTpoHHass o00o0JIoYKa aTOMa: IOHATHE OO0 DJHEPreTMYECKOM  YpOBHE
(9JIEKTPOHHOM C€JI0€), €ro €MKOCTH. 3allOJIHEHUE IEKTPOHHBIX CIIOEB y aTOMOB
DJIEMEHTOB IEPBOr0 — TpeTbero mnepuogoB. CoBpeMeHHas (OPMYJIHPOBKA
NEPUOANYECKOTO 3aKOHA.

3HaueHUe Inepuoguyeckoro 3akoHa. Hayunele noctmxenus .M. Menneneesa:
WCIIPABIICHUE OTHOCHUTENIBHBIX ATOMHBIX MAaccC, IPEACKA3aHUE CYLIECTBOBAHUS
HEOTKPBITBIX ~ JJEMEHTOB,  IEPECTAHOBKM  XUMHUYECKMX  DJIEMEHTOB B
nepuoandeckoi cucreme. JKusHp u aesrtenpHocts .M. Menneneesa.

Jlemoncmpayuu:

du3nyecKue CBOMCTBA LIEJIIOYHBIX METAJUIOB. B3aMMOIENCTBUE OKCHUIIOB HATPHS,
maruus, Qocdopa, cepbl C BOJOW, HCCIEJOBAHUE CBOMCTB TMOJYUYEHHBIX
MPOAYKTOB. B3ammonencrBue HaTpus U Kaiausg ¢ BOAOM. DU3MUECKHE CBOMCTBA
rajioreHoB. BzanuMmoselicTBue aTtOMUHUS C XJIOPOM, OpPOMOM U HOIOM.

Paznen 3. CtpoeHue BenecTBa.

GHGKTPOOTPI/IIIaTGJILHOCTL XUMHUYECKUX 31eMeHTOB. OCHOBHBIC BUBI XHMHYECKOU
CBA3U. KOBAJICHTHAA HCIIOJIApHAA, KOBAJICHTHAA ITOJISApHAsA, MOHHAA. BanentHocTth
OJICMCHTOB B CBCTC BJICKTpOHHOfI TCOPHUMH. CreneHb OKHCJICHUS. HpaBI/IJIa
OIIpCACICHUA CTEIICHEH OKHUCIJICHUS PJIEMEHTOB.

Ilemoncmpayuu:

ComnocraBieHue (1)H3HKO-XI/IMI/ILI€CKI/IX CBOMCTB COQI[I/IHGHI/Iﬁ C KOBAJICHTHBIMU H

HNOHHBIMMU CBA3SIMMU.

9 kaace.
Pa3znen 1. MHoroo0pasue XuMHU4eCKUX peaKkuid.

Kimaccubukanys XWMHYECKUX peEaKIUi: pPeaklud COCIUHCHHS, pa3lIoKCHUs,
3amelneHus, oomeHa. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakiiui. OKUCIUTENb,
BOCCTaHOBMUTENb, IIPOIECCHl OKHUCIAEHHMS U BoccTaHoBieHusa. CocTaBieHHe
YpPaBHEHUM OKHCIUTEIBHO -BOCCTAHOBHUTENBHBIX PEAKIIMKA C TMOMOIIBI0 METojAa
3JIEKTPOHHOTO OajaHca.

TernnoBble s exTh XUMHYECKUX  PEaKLUu. DK30TEPMUUECKUE 151
SHJIOTEPMHUYECKHE peaKUuu. TepmMoxXxuMHuecKHe ypaBHeHHs. Pacuersl 1o
TEPMOXUMUYECKUM YPABHEHUSIM.



CKOpOoCTh XUMUYECKUX peakiuil. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKTX
pEaKLUN. [IepBoHavanbHOE IPEICTABIEHUE O KaTaIU3e.

O6patumsbie peakuuu. [IoHsITHE O XUMUYECKOM PaBHOBECHU.

XUMUYECKUE peaklMd B  BOJHBIX  pacTBOpax. OJIEKTPOJUTHI U
HedJIeKTposiuThl. Moubl. KaTmoHbl M aHWOHBL. ['wapaTHas TeOpusi pPacTBOPOB.
DNEeKTpoauTHYEeCKass JTUCCOLMAIMS KHUCJIOT, OCHOBaHWN u cojed. Crnabbie u
CUJIbHBIE 3JIeKTpoUThl. Ctenenp naucconuanuu. CteneHp aucconuanuu. Peakuun
HOHHOTO OOMEHa. YCIOBUS TEYCHHUS PEaKIUid HOHHOTO OOMEHa /0 KOHIIA.
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COCIMHEHUUN B CBETE
NpEeACTaBICHUNA 00 DJICKTPOJUTUYECKOM  JUCCOIMAIMA U OKHCIHUTEIIBHO-
BOCCTAHOBUTEJBHBIX peakuuid. [IoHsITHE O TUIpPOIM3E COJIE.

Jlemoncmpayuu:
[TpumMepsl 3K30- ¥ IHAOTEPMUUECKUX PEAKIIHIA.

B3aumopelictBue IMHKAa C COJISIHOM M YKCYCHOM KUCIOTOM. B3aumopencrsue

I'paHyYJIUPOBAHHOI'O IMHKA U III/IHKOBOﬁ IIBIJIM C COJISTHOM KMCJIOTOM.

B3aunmopeticteue okcuga meau (II) ¢ cepHolt KHUCIOTOM pa3HON KOHIEHTpAIUU

U pa3HbIX TeMIlepaTypax.

['opeHue yriisi B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

["'opeHue cepbl B pacIljIaBI€HHON CEIUTPE.

HcnbiTaHue pacTBOPOB BEIIECTB HA AIEKTPUUECKYIO TPOBOJAUMOCT.

JIBU>KEHHE HOHOB B DJIIEKTPUYECKOM IIOJIE.

[TpakTrdeckue pabOTHI:

N3ydenne BNUsSHUSA yCIOBUNM NPOBEACHNUS XUMUUECKOW PEAKIIUHU HA €€ CKOPOCTb.

Pewenue IKCNepumenmailbHsvlx 3a0ay no meme «Ceoticmea Kuciaom, coneu u

OCHOBAHUU KAK IJIEKMPOoaUmoes»

JlabopamopHuie onvimei:
Peakuiuu oOMeHa MexX 1y pacTBOpaMu 3JIEKTPOJIUTOB

Pacuemmnvie 3a0auu’ BeraucieHus o T€pMOXUMUYECKUM YPABHEHUSIM PEAKIUU.

Pa3nen 2. MHorooopasue BemecTB.



Hemetamnel. ["anorensl. [lonoxkeHne B MEPUOANYECKON CHCTEME XUMHYECKHUX
JJIEMEHTOB, CTpOoeHME ux aroMoB. Haxoxnenne B npupone. Dusuueckue u
XMMHWYECKHE CBOWMCTBa TajoreHoB. [lomyyeHne W NPUMEHEHHE TajlOreHOB. XJIOP.
du3nuecKue U XMMHUYECKHE CBOMCTBaA xJiopa. [Ipumenenue xiyopa. XjI0poBOIOPO/I.
O®uznueckue cpoiicTBa. [lomyuenue. ConsiHas kuciora u e€ conu. KayecTBeHHas
peakuus Ha XJIOpUI-uOHbBL. Pacmo3HaBanue XJI0pua0B, OpPOMUIOB, HOIUIOB.

Kucnopon u cepa. Ilonoxenue kucinopoga u cepsl B [ICXI, cTpoenue ux
atomoB. Cepa. Amiorponus cepbl. PUMYECKME W XUMHUYECKUE CBOMCTBA.
Haxoxnenue B npupone. Ilpumenenue cepbel. CepoBonmopon. CepoBomopoaHas
KucioTa u ee conu. KauectBenHast peakuus Ha cynbpua-uonsl. Oxkcup cepsl (IV).
@usnueckue U XxuMudeckue cpoiicTBa. [Ipumenenue. CepHucras KUCIOTa U €€
comu. KauectBenHnasi peakius Ha cynbhur-uonsl . Oxcun cepwl (VI). Cepnas
KHACTIOTa. XUMUYECKHE CBOMCTBA pa30aBIeHHOW M KOHIIEHTPUPOBAHHOW CepHOM
kucnotbl. KauecTBeHHass peakuus Ha cylb(aT-uoHbl. XUMHUYECKHE pPEaKIuHu,
JeXalnme B OCHOBE TMOJYYEHUSI CEPHOM KHCIOTBI B IPOMBIIIJIEHHOCTH.
IIprMmeHeHue cepHON KUCIIOTHI.

Azot u dochop. Ionoxenue azora u dochopa B [ICXD, cTpoeHHe X aTOMOB.
A3zoT, ¢duzMUeckue W XMMHYECKHE CBOICTBa, IMOJYYeHHE M TIPUMEHEHHE.
Kpyrosopot azora B mpupoge. AMMHaK: (pU3NYeCKHe U XUMHUYECKHE CBOMCTBA,
nojsyuenue W npumeHeHue. Coid aMMOHUS. A30THas KUCJIOTa U €€ CBOMCTBA.
OxucnuTenbHble CBOWCTBA a30THOW KHUCIOTHI. [lomyueHue a30THOW KHCIOTHI B
nabopaTopuu. XUMUYECKHE PEAKIMH, JIeKAIIUe B OCHOBE TMOJYyYEHUS a30THOU
KHUCJIOTBl B IPOMBIIIIEHHOCTU. [IpuMeHeHue a3oTHOM KucioThl. Conu a30THOM
KUCTIOTHI ¥ UX IPUMEHEHUE. A30THBIE YI00pEHUsI.

docdop. Amnorpornus ¢ochopa. Puznueckue U XMMUUYECKHE CBOMCTBa docdopa.
Oxkcug gocdopa (V). OprodocdhopHas kuciora u ee conu. DocopHbie yaoOpeHusl.

VYrnepon u kpemuuii. I[lonoxenue yriepoga u kpemuus B [ICXD, crpoenue ux
aToMoB. Yriepol. Amtorponus yriepoaa. Ousznueckue U XMMUYECKHE CBOWMCTBA
yriepoaa. AncopOrs. YrapHbIi ra3, CBONCTBA U (PU3HOJOTHUSCKOE JICHCTBHE Ha
OpraHu3M. YTJIEKUCIBIA Ta3. YToJibHAas KHUCIOTAa W €€ coiu. KadecTBeHHbIE
peakiuu Ha KapOoHaT-uoHbl. Kpyrosopotr yriepoga B mpupoae. OpraHuyeckue
COEMHEHUS YIJIEPO/Ia.

Kpemnuii. Okcupg kpemuus (4). Kpemnauesas kucinota u ee conu. Ctekiio. [{eMeHr.

Meramnbl. Ilonoxenne merammoB B IICXD J[.M.MenaeneeBa, cTpoeHue uX
aToMOB. MeTamindeckas cBs3b. DU3nueckue CBOCTBa METaJJIOB. Psi1 akTMBHOCTH
MeTasIoB. XUMHUYECKHEe CBoicTBa MeTauioB. OOmue Ccrnocodbl MOIyYeHUs
MmetauioB. CmaBel MeTauioB. Illenounbsie mertamabl. IlonokeHue MIEIOYHBIX
METAJIJIOB B IIEPUOJUYECKON CUCTEME, CTPOCHUE NX aTOMOB. HaxoxneHnue B



npupoae. Marauii U Kanblui, UX BAXKHEWIINE COeAUHEHHS. JKeCTKOCTh BOABI U

CIOCOOBI €€ YCTPAaHEHUSI.

Amromunuid. I[lonoxeHne amOMUHUA B NMEPUOAUYECKONW CHUCTEME, CTPOEHHUE €ro
aroma. Haxoxzaenue B nmpupoje. Pu3nueckue 1 XMMHUYECKHUE CBOWCTBA aJIFOMUHUS.
AM@OTEpHOCTH OKCUA U THAPOKCHUIA AITFOMUHUSI.

XKenezo. IlonoxeHue >xene3a B MEPUOJUUYECKON CHCTEME, CTPOCHHE €ro aToMa.
Haxoxnenne B npupomge. Pusnyeckue U XHUMHUYECKUE CBOMCTBA JKeye3a.
Baxwneiimue coequHeHHs XKele3a: OKCUABI, TUAPOKCUABI u comu xkeneza (II) u
xenesa (II1). KauecTBeHHbIE peakiiny Ha HOHBI.

Jlemoncmpayuu:
dusnyeckue CBONCTBA raJIOT€HOB.
[Tomyuenue XJI0pOBOIOPO/IAa U PACTBOPEHUE €TO B BOJIE.

Annotporniabie  Monudukanuu  cepbl. OOpasibpl  MPUPOAHBIX CyIbOUIOB U

cyJb(aToB.

HonyquI/Ie aMMHaKa M €ro paCTBOPCHUC B BOJC. O3nHakoMJIeHHE C O6pa3IIaMI/I

IPUPOHBIX HUTPATOB, (pochaToB

Mopenu KpUCTaJUTMUECKUX PEHIETOK anmasa u rpadura. 3HaKOMCTBO ¢ 00pa3iaMu

IMPUPOAHBIX Kap60HaTOB H CUJIMKATOB

3HaKOMCTRBO ¢ 00pa3liaMu BaKHEHUIIINX COSAUHEHUN HATPUS, Kallvs, PUPOTHBIX
COCIMHCHUN KaJbLMs, pPyJaMH SKeJe3a, COCIMHCHUSIMHA  QIIOMUHUSL.
B3aumoneiicTBre IIET0YHBIX, IIETOYHO3EMEIBHLIX METAJJIOB U aJITIOMUHHUS C BOIOM.
CoxuraHue xelie3a B KUCJIOPOE U XJIOpE.

Ipaxmuueckue pabombpi:

[Tony4yeHune coIHOM KUCIOTBI U U3YUYEHUE €€ CBOWCTB.

Pemenue skcniepumMeHTaNIBHBIX 3a1a4 110 Teme «Kucnopon u cepa»
[Tony4yenne amMuaka U U3y4€HHUE €ro CBOKCTB.

[Tonyuenue okcuaa yriaepoaa (IV) u uzydenue ero cBocTB. PacriosHaBanue

KapOOHATOB.

Pewenue sxcnepumenmanvrulx 3aoau no meme «Memannvl u ux coeOuHeHus».
JlabopamopHule onvimoi:
BriTecHeHue rajioreHaMu JIpyT Jpyra U3 pacCTBOPOB UX COCTUHEHUM.
KauecTBeHHbIe peakiinu cyibPui-, CyJIbPUT- U CyIb(paT- HOHOB B PACTBOPE.

O3HakoMiieHHe ¢ 0Opa3lamMu cepbl U €€ MPUPOAHBIMU COCTUHEHUSIMH.



B3anmoaeiicTBue cojieit aMMOHHS CO IIIETIOYaMH.
KauecTBeHHbIE peakiinu Ha KapOOHAT- U CUJIMKAT- HOHBI.
KauecTBeHHas peakuys Ha yrJIE€KUCIIbIN Ta3.

N3yuyenue oOpa3uoB MeTamioB. BzaumopeiicTBie METAIIIOB C pacTBOpPaMH COJIEH.
O3HakoMJIeHHE CO  CBOMCTBAaMM M  NPEBpPALLECHUSIMH  KapOOHATOB MU
ruapokapoonaroB. IlonydeHue rupokcuaa aJllOMUHUS M B3aUMOJECHCTBHE €ro C
KHCJIOTaMH U 1esnoyamu. KauecTBeHHbIE peakiiuu Ha MoHbI Fe2+ u Fe3+

Pacuemmnuvie 3a0avu:

Bberuucienuss mo XMMHUYECKUM YpPAaBHCHHUAM MACCHI, 00BbéMa MJIM KOJIMYECTBa
BCUICCTBA OJHOTO U3 IMPOAYKTOB PCAKIUU IO MACCC UCXOJHOTO BCUICCTBA, O6’BéMy
NI KOJIMYCCTBY BCIICCTBA, COACPIKALICTO OHpeIICJIéHHYIO JOJIIO HpHMeCCﬁ.

Paznen 3. Kpatkuii 0030p BaKHeHIINX OPraHUYEeCKNX BelleCTB.

Hpe,IIMGT opraHqucxoﬁ XUMUHU. HGOpI‘aHI/I‘IGCKI/IG N OPraHUYCCKUC COCIWHCHUI.
YI‘JIGPOII — ocHOBa >xu3HH Ha 3emie. OcoOEHHOCTH CTpOCHHUA aTOMa Yyrjcpolaa B
OpPraHNYCCKHUX COCOAUHCHUAX.

VYraesogopoasl. IlpenenvHbie  yriaeBoaopoabl. MetaH, »3TaH, TMpoONaH —
NpPOCTEHIIINE TPEACTABUTEIN NPEACIbHBIX  yrieBoAopoJoB. CTpPyKTypHbIC
dbopMyIBl  YTIIEBOIOPOIOB. ['OMONIOTHYECKHUI P MPEaeabHBIX YIJIEBOIOPOIOB.
I'omomorn. du3znyeckne M XMMHUYECKUE CBOMCTBA MPEACIbHBIX YIJIEBOJAOPOJIOB.
Peakumu ropenus u 3aMmemieHusa. HaxoxxaeHue B TpUPOAE MNPEIeNIbHBIX
yTiIeBOA0po10B. [IpuMeHenne MeTaHa.

HenpenenbHble yraeBoaopoabl. DTUICHOBBIN Pl HENPEAEIbHbIX YIIIEBOJAOPOIOB.
OtuneH. Pu3nveckre 1 XUMUYECKHE CBOMCTBA ATUJICHA.

AUETUJICHOBBIA PsiJl HENpPEAeNbHBIX YriaeBoaopoaoB. AueruneH. CoiicTBa
auerwieHa. [I[pumenenue aneTuieHa.

[TpousBoanbie yrieBogopoaoB. KpaTkuit 0030p OpraHUYECKHX COSIUHEHUM:

OIHOATOMHBIE CHUPTHI, KApOOHOBBIE KHUCJOTHI, CJOXKHbIE 3(QUPBI, KUPHI,
YTIEBOBI, AMUHOKUCIIOTHI, OeNku. Pons 6ekoB B opranusme.

[ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX BellecTBax . CTpyKTypa MOJIMMepOB: MOHOMED,
MOJIUMEP, CTPYKTYpHOE 3BEHO, CTENEHb noauMepuszanuu. [lonmmsThies,
MOJUMPONUJICH, TTOJIUBUHUIXJIOPU.

Jlemoncmpayuu:



Mopgenn MOJIEKYJI OpPraHUYEeCKHX COeAUHEHUuU. l'opeHue yrieBogoponoB H

oOHapyXeHue MPOAYKTOB UX ropeHus. KadecTBeHHas peakius Ha STUJICH.

ITony4yenue stuieHa.

PactBopenue 3tunoBoro cnuprta B Boje. PacTBopeHue riuiepruHa B BOJeE.

[Tosmyuenue u CBOMCTBA YKCYCHOM KUCIOTHI. MicciienoBaHue CBOMCTB )KUPOB:
PacTBOPUMOCTH B BOJAE U OPTAHUYECKUX PACTBOPUTEIIAX.

KauecTBeHHbIE peakiiny Ha TJIFOKO3Y U KpaxmMall.

O3HakoMJICHHE C 06p33HaMHﬁ U3ACIIUN U3 MMOJIMOTUWIICHA, IIOJUIIPOIIUJICHA,

IMMOJIMBUHWIXJIOpHUIA.

[Ipaktuueckue pabOThl CTPYNIHUPOBAHBI B OJIOKM — XUMUYECKUE
KOTOpBIE CIIy’KaT HE TOJBKO CPEICTBOM 3aKPEIUIEHUS YMEHHUN M
TaK>Ke U CPEJICTBOM KOHTPOJIS 32 KAUECTBOM MX C(HOPMHUPOBAHHOCTH.

YueOHO-TeMaTHYECKOE IJIAHUPOBaHMe 8 Ki1ace

NPaKTUKYMBlI,
HaBBIKOB, HO

Nerr/mt Tembr KoanuecTBo
4acoB

1 IIpenmeT xumMun 64

2 IlepBoHayagbHbIE XUMUYECKHE TTOHATHUS 14y

3 Kucnopon. Bo3ayx u ero cocras 4q

4 Bonopon 3q

5 Bona. PactBopsl 8u

6 KoanuecTBeHHBIE OTHOIIIEHUS B XUMUH 64

4 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUM 10

8 IlepBoHaYanbHBIE TIPEACTABICHHUS O ECTECTBCHHBIX 3yg
CEMENCTBAX XMMHUYECKUX 3JeMeHTOB. l[lepmognueckuit
3aKOH M MIEpUOAUYECKasi CUCTEMAa XUMHUYECKUX PJIEMEHTOB
JI.1.MenneneeBa

9 Ctpoenne atoma 4yq

10 XuMuueckasi CBI3b. BHIIBI XUMHUYECKOH CBSI3HU 4y

11 CrerieHb OKHUCIICHHS DJIEMEHTOB 3y

Y4eOHO-TeMaTHYECKOE INIAHMPOBaHUE 9 Kiace
Neri/m Tema KoJ1-Bo
qgacoB
1 Knaccudukamusa xumMmuaeckux peakiuid. Peaknpm |29

COCOIMHCHUA, PA3JI0KCHUA, 3aMCIICHUA U oOMeHa ¢




TOYKH 3pPpCHHA IIPpOOCCCOB OKHUCICHUA H
BOCCTaHOBJICHMUSI.

2 DK30- ¥ YHJOTEPMUUYECKUE PEAKIIHH. 14
3 CKOpOCTh XUMHUUYECKUX PEAKITUN 24
4 DIIeKTPOIUTHYECKAS AUCCOIMAITUS 74
5 I'uaponus coneit 1y
6 Hemerans 294
7 MeTtabl 134
8 Opraandeckass XUMHsI lu
9 YrneBogopo bl 24
10 CnupThl 14
11 KapOoHOBBIE KHCIIOTHI, CJI0KHBIE A(UPHI, )KUPBL. |24
12 VrieBoasl la
13 beaku. ITonumepsl. 54




