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MOSICHUTEJIBHAS 3AIIUCKA
Pabouas nporpamma «Xumus 11 kmace» paspaborana ans 11 kmacca Ha ocHoBe YMK O.C.

I"aGpuensn.
Hactosmas pabouass ydyeOHas mporpamMma cocCTaBieHa Ha 0a3ze CJeAyIIIMX HOPMAaTUBHBIX
JIOKYMEHTOB:

e penepanpHOro 3akoHa or 29.12.2012 r. Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
deneparum» (B pea. ot 24.04.2020 r.);

e (eiepadbHOrO TOCYAAPCTBEHHOIO0 00pa30BaTENbHOTO CTAaHAApTa OCHOBHOTO OOIIEro
o0pa3zoBaHus, YTBEPXKACHHOTO NPHKa30M MHUHHCTEpCTBa OOpa3oBaHHMSI W Hayku Poccuiickoi
@Oenepanmun  (MunoOpHaykn Poccum) ot 17.12.2010 r. Ne 1897 (B pemakuumm mpukaza 3a
Muno6pHayku Poccun ot 31.12.2015 1. Ne 1577);

e muicbMa MunoOpHayku Poccum ot 28.10.2015 1. Ne 08-1786 «O paboumx mporpammax
y4eOHBIX MPEAMETOBY;

® OCHOBHOI 00pa30BaTeIbHOM IpOrpamMMbl cpeiHero odiero oopazoBanusi MOY «botoBckas
COlll», mpumepHOl HporpaMMbl OCHOBHOTO 00mIero oOpa3oBanus mo Xumud 8-11 Kiacchl.
bazoBblii ypoBeHb;

e yue6Horo iana MOV «bortosckas COLLI»

HEJIN U 3AJAYU TPEIIOJJABAHUSA XUMUHN

. WuTerpanus 3HaHUN 0 HEOPTaHUYECKON U OpraHUYeCKOW XUMHHU C 1IeJIbI0 POPMHUPOBAHUS Y
y4YalUXCs LEIOCTHON XMMUYECKON KapTUHBI MUPa

o Pa3BuTHe NoHMMaHMs MaT€pUAIIbHOCTH U IIO3HABAEMOCTH €IMHOTO MUPA BEILLIECTB

. Pa3BuTre moHMMaHus poJiv U MECTa XMMHUU B CUCTEME HAYK O MPUPOJIE

. ®opmupoBaHue y 0OydaroIUMXCsl YMEHHsS BHUJETh U TOHHMMAaTh LIEHHOCTb OOpa30BaHMI,

3HAYUMOCTh XUMHUYECKOTO 3HAHMUS JIJIST KaXK/I0T0 YeJIOBEKa HEe3aBHCHMO OT €ro npodeccruoHanbHON
NEeATeTLHOCTH;
. PasButne ymenwuii GopmynrpoBaTh # 000CHOBBIBATH COOCTBEHHYIO MTO3HIIUIO;
J [TpuobpereHne oOOyUYAIOMUMUCS OMbBITA PA3HOOOpPA3HOW MAESATENHLHOCTH, TO3HAHUS U
CaMOIIO3HAHHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH), MMEIOIINX YHUBEPCAIbHOE
3HAUYECHHE JJIsSI PA3JIUYHBIX BUJIOB JICSITEIILHOCTHU: PEUICHUSI MPoOJIeM, IPUHITHUS PEIICHU, TOUCKa,
aHajau3a u 00paboTKK MH(GOPMAITUH, KOMMYHHUKATHBHBIX HABBIKOB.
OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA
[Iporpamma mo xumuu 6a3oBoro ypoBHs i 11-To Kimacca — JIOTMYECKOE MPOAOJIKEHUE Kypca
OCHOBHOH HIKOJIBI IO XUMHUHU 8 — 9 Kiacca, 6a30Boro kypca opranudeckoi xumuu 10-ro kiacca,
MOATOMY OHa pa3paboTaHa C ONMOPOM Ha 3HAHMS, MOJydeHHbIE B 8-9 kimaccax. OCHOBHBIC TTOHSTHS,
TEOpUH, 3aKOHBl XMMHUU H3y4alOTCS BHOBb, HO Ha Ooliee CIIO)KHOM YypoBHe. Takum oOpazom
oOecreynBaeTcsi MPEeMCTBEHHOCTh MEXK/Ty OCHOBHOM U cTaplieil CTyneHs MU 00 y4eHusl.
MECTO YYEBHOI'O ITIPEJAMETA B YYEBHOM IIVIAHE
CormacHo 0a3ucHOMYy Yy4eOHOMY TIUIaHy I8 0Opa3oBaTEIbHBIX yupexaceHui Poccuiickoit
®deneparnun Ha u3ydeHne xumun B 11 kmacce orBoautes 1 gac B Henento, 34 yaeOHBIX Yaca B TOJI.

PE3YJBTATBI OCBOEHUS KYPCA XUMHUHU

N3ydyeHne XumMuu B cTapllield LIKOJIE JAET BO3MOXKHOCTb JIOCTHYb CIEIYIOUIUX pPE3YyIbTaTOB B

HaIlpaBJICHUU JUYHOCTHOIO Pa3BUTHUSA:

1. BocmuTaHME POCCHMCKON Ipa)kKAaHCKOM MACHTUYHOCTU: MATPHOTH3Ma, JIOOBH M YBAXXEHHUIO K
OteuecTBY, 4yBCTBa rOpJOCTHU 3a CBOIO PoNlMHY, 32 pOCCUHCKYIO XUMUYECKYIO HAYKY;



(hopMUpOBaHHE TIEJIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHUKH, a TAK)KE COLUAIBHOMY, KYJIbTYPHOMY, SI3IKOBOMY
U IYXOBHOMY MHOT0O00OPa31i0 COBPEMEHHOTO MHPA;

(¢hopMUpOBaHHE OTBETCTBEHHOTO OTHOLIEHUS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHIO U TTO3HAHUIO, BEIOOPY
popUILHOTO 00pa30BaHUs HA OCHOBE MH(GOPMAITUU O CYIIECTBYIONTUX MPOPECCUAX U TUIHBIX
npoecCHOHANBHBIX ~ TPEANOYTeHH,  OCO3HAHHOMY  TOCTPOCHUIO  WHAMBHUAYAIBHOMN
00pa30oBaTebHOM TPAEKTOPUH C YUETOM YCTOMUMBBIX MMO3HABATEIbHBIX HHTEPECOB;
(dhopMUpOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTENbHOHN, OOIIECTBEHHO
TOJIE3HOM, Y4eOHO-UCCIIEA0BATEIBCKOM, TBOPUECKON M IPYTUX BUIAX JNCSITEIHHOCTH;
(dhopMupoBaHHE TMOHUMAHHS IIEHHOCTH 3J0pPOBOTO U 0€30MacHOTO 00pa3a KW3HH, YCBOCHHE
MpaBWJI HMHIWBUIYATBHOTO U KOJUIEKTHBHOIO O€30MacHOr0 TMOBEACHHUS B UpE3BBIYANHBIX
CUTYalHUsIX, YTPOKAOUIUX KU3HU U 3I0POBBIO JIFOJEH;

(¢bopMupoBaHHE TO3HABATENbHOM U WH(OPMALMOHHOW KYyJIBTYphl, B TOM YHCIE pa3BUTHE
HaBBIKOB CAMOCTOSITENIbHOW paboThl C y4eOHBIMH TOCOOUSMH, KHUTAMH, JIOCTYITHBIMU
WHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTUM;

(hopMHUPOBaHHE OCHOB IKOJIOTMYECKOTO CO3HAHHS HAa OCHOBE MPU3HAHUS IICHHOCTH JKU3HU BO
BCeX €€ TMpPOSBIEHUSX U HEOOXOAMMOCTH OTBETCTBEHHOr0, OEpeHOro OTHOIICHHUA K
OKpY>Karolleu cpee;

pa3BUTHE TOTOBHOCTH K PEUICHHIO TBOPUECKHX 337a4, YMEHHUS HaXOJUTh aIeKBATHBIE CIIOCOOBI
MOBEJICHUS U B3aMMOJICHCTBHSI C MAPTHEPAMH BO BpeMsi y4eOHOM M BHEYUeOHOMW EATEIbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJEMHBbIE CUTyallMM W OINEpPaTHBHO NMPUHHUMATh OTBETCTBEHHBIC
peICHUA B PAa3JIMYHBIX MPOAYKTUBHBIX BUOax ACATCIIBHOCTHU (yqe6Ha$1 IIOUCKOBO-
HccreoBaTeNbCKas, KIIyOHas, IPOeKTHAs!, KPY>KKOBast U T. I.)

MeTanpeaMeTHBIMH Pe3yIbTaTaAMH OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MTPOrPaMMBI OCHOBHOTO
o011ero o0pa3oBaHUs ABISIOTCA:

1.

2.

OBJIa/ICHUE HABBIKAMHU CAMOCTOSITEILHOTO TPUOOPETEHUSI HOBBIX 3HAHHIA, OPTaHU3AINH YIeOHOH
NeSITENBHOCTH, TTOUCKA CPEICTB €€ OCYIIEeCTBICHHUS;

YMEHHE IJIAHUPOBATh MyTH JOCTHKEHUS 1LI€JIell Ha OCHOBE CaMOCTOSITEIbHOIO aHaIN3a yCIOBUM
Y CPEJICTB UX JIOCTHIKEHUS, BBIIEISTh allbTEPHATUBHBIE CTIOCOOBI TOCTHKEHUS 1IeTTH U BHIOMPATh
HaubOosnee 3QPEeKTUBHBIA CIIOCOO, OCYLIECTBIATh MO3HABATENIbHYIO pe(eKCcHi0 B OTHOLLIEHUU
JeMCTBUH 10 pelIeHUI0 YUeOHbIX U MI03HABATEIIbHBIX 3a/1a4;

yMEHHE TIOHUMATh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBHTaTh THUIOTE3y, AaBaTh ONPE/ICIICHUE
MOHATHSIM, KIAaCCU(PUIMPOBATh, CTPYKTYpUPOBATh MaTe€puai, MPOBOJUTh SKCIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYITHPOBATH BHIBOJBI U 3aKITIOYCHUS;

YMEHHUE COOTHOCUTH CBOU JIEHCTBUSA C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBISATh KOHTPOJIb
CBOEH JEeATENbHOCTH B IMpOLECCe OCTHKEHHUS pe3ysibTaTa, ONpeAessiTh CIocoObl NeHCTBUI B
paMKax MpeIOKEHHBIX YCIOBHM M TpeOOBaHMH, KOPPEKTHPOBAaTh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyallue;

(dbopMHpOBaHHE M PA3BUTHE KOMIICTEHTHOCTH B OO0JIACTH HCIIOJNIB30BAaHUS WHCTPYMEHTOB H
TEXHUYECKHUX CPEICTB HHPOPMAIMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB M IMPOrPaMMHOIO
o0ecreyeHns) Kak HHCTPYMEHTAIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATHBHBIX M MMO3HABATEIHHBIX
YHUBEPCAJIbHBIX YUeOHBIX JEHCTBHUIA;

YMEHHUE CO03/1aBaTh, NIPUMEHITh M MPE0oOpPa30BbIBATh 3HAKH M CHUMBOJIBI, MOJEIU U CXEMBbI JJIs
perieHus yueOHbIX U [MO3HABATEIbHBIX 3a4a4;

yMEHHUE WU3BJEeKaThb MH(POPMALMIO U3 Pa3TUYHBIX MCTOYHUKOB (BKIIOYAs CpEACTBA MacCOBOM
vH(pOpManuKU, KOMITAKT-IMCKH Y4eOHOro Ha3HaueHus, pecypchl HMHTepHeTa), CBOOOIHO
MOJIb30BAThCS CIPABOYHOM JIUTEPATypOil, B TOM 4YHCIE M Ha 3JIEKTPOHHBIX HOCHUTEIX,
c00JIr01aTh HOPMBI UH(POPMAITMOHHON U30UPATEIIBHOCTH, YTHKH;



10.
11.

12.

YMEHHE Ha TMPaKTUKE I[I0JIb30BAaThCSI OCHOBHBIMU JIOTHYECKHUMH TMpUEMaMH, METOJaMu
HAOJTFOICHUS, MOJICTTHPOBAHUS, OOBSICHEHUS, PEIICHUS MPOOJIeM, TPOTHO3UPOBAHUS | JIP.;
YMCHHEC OPraHU30BbLIBATH CBOKO JXKU3Hb B COOTBCTCTBHUU C NPCACTABICHHUAMU O 3J0POBOM 06pa36
KHM3HH, TpaBax W OOS3aHHOCTSAX TPAKIAHWHA, IIEHHOCTSAX OBITHS, KYJIbTYPHI U COIMAIBHOTO
B3aUMO/JICHCTBUS;

YMCHHUCEC BBITTOJIHATH ITO3HABATCIBHBIC U ITPAKTUYCCKUC 3aIaHUA, B TOM YHUCJIC IIPOCKTHBIC,
YMEHHE CaMOCTOSITEIbHO W apryMEHTHPOBAaHHO OIICHUBATh CBOM JCHCTBHUS W JEHCTBUS
OJTHOKJIACCHHUKOB, COJEPKATEIHHO 00OCHOBBIBAsI MPABUIILHOCTh WIIM OIMIMOOYHOCTh pe3yibTaTa
U criocoba JecTBUS, aICKBATHO OLIEHUBATh OOBEKTUBHYIO TPYJHOCTh KaK Mepy (aKTHYECKOTO
WIH TIPEIIoIaraeMoro pacxojia pecypcoB Ha pelIeHHe 3a7aud, a TakKe CBOM BO3MOXXHOCTH B
JOCTUXXCHUU LICIIN OHpGI[GJICHHOfI CJIOKHOCTH,

yMeHue pabotath B rpymnme — 3¢GGEKTHBHO COTPYAHWUYATh W B3aMMOJICHCTBOBATh Ha OCHOBE
KOOPJMHAIIMM PA3IMYHBIX TO3MLIMH TpH BBHIPAaOOTKE OOIIEro pemeHus B COBMECTHOM
JeSITEeTPHOCTH, CIyIIaTh MapTHEpa, (GOPMYIMPOBAaTH M apryMEHTHPOBATh CBOE MHEHHE,
KOPPEKTHO OTCTaWBaTh CBOIO MO3UIMIO0 U KOOPAMHHPOBATH €€ C MO3HMIIMUA MapTHEPOB, B TOM
YHCJIe B CUTYallMU CTOJIKHOBCHHS WHTEPECOB; MPOIYKTHBHO pa3peniath KOH(DIUKTH HA OCHOBE
ydu€Ta HHTCPCCOB U HOSI/ILII/Iﬁ BCCX €ro Y4YaCTHHMKOB, IOHMCKAa MW OLCHKH aJbTCPHATHUBHBLIX
croco00B pa3penicHus KOHPIUKTOB.

IIpenmeTHbIMH pe3yabTaTamMu ocBocHHS OCHOBHOW 00pa30BaTENBHON MPOTpaMMbl OCHOBHOTO
o01rero oOpa3oBaHUs SBIISFOTCS:

1.

q)OpMI/IpOBaHI/Ie NEpBOHAYAJIBHBIX CHUCTCMATU3UPOBAHHBIX HpeI[CTaBJIeHI/Iﬁ O BCIICCTBAxX, HX
MPEBpaIleHUsIX M TMPAKTHYECKOM TPUMCHCHUH; OBJIAJICHHE TMOHATUHHBIM anmapaToM u
CHUMBOJIMYCCKHUM S3BIKOM XUMUH,

0CO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTCCTBO3HaAHUsI, XUMHNYCCKUX npeBpameHHi/’I OPraHNM4Y€CKUX M HCOPraHMYCCKUX BCHICCTB KakK
OCHOBBI MHOTHX SIBJICHUM JKMBOW M HEXHBOW TMPUPOJBI;, YIIyOJICHUE TMPEICTABICHUN O
MaTCpHuaJlbHOM CAVMHCTBE MUPA;

OBJIaJICHUE OCHOBAMHU XMMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U 00BEKTHBHO
OIICHUBATDH KU3HCHHBLIC CUTyalluU, CBA3AHHBIC C XHMHGfI, HaBBIKaMU O€30I1aCHOIO O6paHICHI/IH C
BCIIECTBAMH, HCIOIB3YEMbIMH B TIOBCCJHEBHOW KM3HHM, YMEHHUEM aHAIM3HPOBATH W
IUTAHUPOBATh OKOJIOTHYECKH Oe30macHoe TMOBENEHHE B IEsIX COEpeKeHHS 310pOBbI U
OKPYKArOIIeH Cpe/ibl;

(hopMUpOBaHHE YMEHHMI YCTAaHABIMBATH CBS3H MEXKAY pPEabHO HAOI0OIaeMBIMH XUMUYECKUMHU
SBICHUSAMHU ¥ TPOILIECCAMHU, TMPOUCXOIAUIMMH B MHUKPOMHPE, OOBICHATh MPUYHHBI
MHOTOOOpa3usi BEIIECTB, 3aBHCHMOCTh WX CBOWCTB OT COCTaBa W CTPOCHHS, a TaKXKe
3aBUCHUMOCTh TIPUMEHEHHS BEIIECTB OT UX CBOWCTB;

HpI/I06p€TCHI/I$I OIIbITa UCITOJIB30BAHUA PA3JIMYHBIX MCTOAOB U3YUCHUA BCIICCTB, Ha6HIOJICHI/I$I 3a
ux MMPpEBpaAlICHUSIMU npu MMPOBCACHNUU HCCJIOXKHBIX XUMHUYCCKUX  OKCIICPUMCHTOB C
HCIIOIh30BaHUEM JIA00PATOPHOTO 00OPYI0BaHUS U IPUOOPOB;

YMEHHE OKa3bIBaTh IIEPBYIO IIOMOIb IIPU OTPABICHUAX, 0KOraX U APYrUX TpaBMaX, CBA3aHHBIX
C BEIIECTBAMH U JJAOOPATOPHBIM 000PYAOBaHUEM;

OBJIaJICHUE TMpUEeMaMHu paboThl ¢ MH(OpMAIe XUMUYECKOTO COAEPIKaHUs, MIPEICTABICHHON B
paszHoii popme (B Buae Tekcrta, hopmyi, rpadUKoB, TAOJUYHBIX JTaHHBIX, cXeM, (oTorpaduii u
zp.)

CO3JIaHME OCHOBBI JUIsi ()OPMHPOBAHUSI MHTEpECa K PACHIMPCHUIO M YrITYOJICHUI0 XUMHUYECKUX
3HaHWN U BBHIOOpPA XMMHUU KaK MPOGUIHHOTO IMpEeAMETa MPHU MepeXxojie Ha CTYNEeHb CPETHETO
(momHoro) oOmero oOpa3oBaHus, a B JalbHEWIIEM W B KadecTBe cdepbl CBOE
npodeccHOHABHON IeATEeTHbHOCTH;



9. ¢opmupoBaHuEe TPEICTaBICHUA O 3HAYCHHMH XUMHUYECKOW HAyKH B PEIICHUU COBPEMEHHBIX
9KOJIOTHYECKHUX MpoOJieM, B TOM 4YHCJE€ B NMPEAOTBPAIIEHUH TEXHOTCHHBIX U HKOJIOTMUYECKHUX
karactpod.

Copepxxanue nmporpaMmbl y4eOHOro Kypca

Temal. Ctpoenune atoma u nepuonndecknii 3akon /1. 1. MengeneeBa

OcHOBHBIE CBeJeHHMSI 0 CTPOEHHUHM aTOMA. SIApo: MPOTOHBI M HEUTPOHBI. M30TONBL. DIEKTPOHBI.

DnekTpoHHas 000504Kka. DHepreTHueckuii ypoBeHb. OCOOEHHOCTH CTPOCHMS DJIEKTPOHHBIX

000J109€K aTOMOB 3JIEMEHTOB 4-T0 M 5-T0 MepHoa0B neproanyeckon cucremsl 1. 1. Menneneena

(mepexonHbIX 37eMeHTOB). [loHsATHE 00 OpOUTANAX. S- M p-OpOUTANIN. DIEKTPOHHBIE KOHPHUTypaIuu

aTOMOB XUMUYECKHUX 3JIEMEHTOB.

Ilepuoauyeckuii 3axoH /.. MeHeseeBa B cBeTe y4eHHS 0 CTPOCHHH ATOMa.

Otkpsitue 1. . MengeneeBbiM NEPUOANYECKOrO 3aKoHA. llepuoamyeckas cucteMa XUMHYECKHX

anementoB JI. 1. MenneneeBa - rpadudeckoe oToOpakeHne Mepruogudeckoro 3akoHa. dusnaeckuii

CMBICJI TOPSIAKOBOTO HOMEpA 73JIEMEHTa, HOMEpa Mepuoja M HOMepa Trpynnbl. BajaeHTHbIe

37eKTpOHbL. [IpUUMHBI K3MEHEHHs CBOWCTB 3JIEMEHTOB B NEpPHOJAAX M Tpynmax (TJIaBHBIX

MOATPYIINAX).

[lonoxxeHne BoOJOpOAAa B MNEPUOAUYECKOM CHUCTEME. 3HAYEHUE MEPUOJUYECKOr0 3aKOHAa U

NEPUOJIUYECKON CHCTeMbl XMMHUYecKuX 31eMeHToB [[. M. MenneneeBa nis pas3BuUTUS HAYKH U

MOHUMAaHUS XUMUYECKOU KapTHUHBI Mupa.

JemoncTpanuun. Pa3nuunpie GOpMBI MEPUOAMYECKON CHCTEMBI XUMHUYeCKHX anmemeHToB J[. WM.

Meneneesa.

JladopaTtopHublii  onbIT. 1. KoHCTpynpoBaHWE MNEpHOAMYECKON TaOMMIBI DJIEMEHTOB C

HCII0JIb30BaHNUEM KapTOYEK.

Tema 2. CTpoeHue BelecTsa

HNonnas xumuyeckasi cBs3b. Kartnonel u aHuoHbl. Kiaccudukamus woHOB. VoOHHBIC

KpUcTajuinueckue pemerku. CBONCTBa BEIIECTB C 3TUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBanenTHasi xuMuueckasi CBf3b. OJEKTpooTpuuarenbHocTh. [lonspHas u HenomjspHas

KOBaJIeHTHbIE CBs3U. Jumonb. [lonsgpHOCT CBS3U U MOSIPHOCTh MOJIEKYIbl. OOMEHHBIN U JOHOPHO-

aKLENTOPHBIM MeEXaHU3Mbl OOpa30BaHUsl KOBAJEHTHOW CBSI3U. MoOJeKyaspHble U aTOMHbIE

KpucTajuinueckue pemetkd. CBOWCTBA BELIECTB C 3TUMU THUIAMU KPUCTANIMYECKUX PELIETOK.

MeTtannuyeckasi XuMu4eckas cBsizb. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJuI0B. MeTainueckast

XUMUYECKAsl CBA3b U METANIMYECKAs KpUCTaiinueckas pemierka. CBoiicTBa BEIIECTB C 3TUM THIIOM

CBSI3H.

Bopopoanasi xumudeckasi cB3b. MeXXMOJEKYIsIpHAasi U BHYTPUMOJIEKYJISIPHAsE BOJOPOIHAS CBSI3b.

3HaueHue BOJIOPOJIHOM CBSI3U JUTSE OpraHu3aluu CTPYKTYP OHMOIOIMMEPOB.

Honumepsl. [lnactMaccsl: TepMOIUIACTBI U PEAKTOIUIACTBI, UX MPEICTABUTEIM U IPUMEHEHUE.

Bonokna: mpupomHsie (pacTUTENbHBIE W JKMBOTHBIE) M XHWMHYECKHE (MCKYCCTBEHHBIE U

CHUHTETHYECKUE), nux IIPEICTAaBUTENH " IIPUMEHEHHE.
I'a3000pa3Hoe cocTosiHMe BellecTBa. Tpu arperaTHpIX COCTOSHUSA BOJbI. OCOOEHHOCTH CTPOCHUS
ra3os. MounsipHblit 00beM ra3o000pa3HbIX BELIECTB.

[Tpumepsl Ta3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYX, MPUPOAHBINA Ta3. 3arps3HeHue aTMocqepsl
(KUCTIOTHBIE JO0XIM, MapHUKOBBIM 3ddexr) m Ooppda ¢ Hum. llpeacraButenu rasoo0pa3HBIX
BEILECTB: BOJOPOJ, KUCIOPOJ, YIVIEKHCIbIM ra3, aMMHak, 3TuieH. VX momydenue, cobupaHue u
pacno3HaBaHHE.

Kunkoe cocrosinue BeuecTBa. Bona. [Torpebnenne Bosl B OBITY M HAa TPOU3BOACTBE. JKeCcTKOCTh
BOJIbI M CIIOCOOBI €€ ycTpaHeHusl. MuHepasbHbIe BOABI, UX UCIIOJIB30BAHUE B CTOJIOBBIX U JICUEOHBIX
LEJISIX. Kunxue KpPHUCTAJLIBI u ux MIPUMEHEHHUE.
TBepnoe cocrosinne BemecTBa. AMOp(dHbBIE TBEp/bIe BEIIECTBA B MPHUPOJIE U B KU3HU YEJIOBEKA,
ux 3HauYEHUE u MIPUMEHEHHE. Kpucrannmaeckoe CTpOEHUE BEIIECTBA.



JMucnepcublie cucremsl. [lonsTie o qucnepcHsix cuctemax. lucnepcHas (asza u aucnepcruoHHas
cpena. Kiaccudukanust AUCHEpCHBIX CHCTEM B 3aBUCHMOCTH OT AarperatHoro COCTOSIHUS
JMCTIEPCHOM cpenibl U JUCTIEPCHOHHOM (a3bl. I'pyboancnepcHble CUCTEMBI: dMYIbCHH, CYCICH3HH,
a’po3oisu. TOHKOAMCTIEPCHBIE CUCTEMBI: TN U 30JIH.
CocraB BemecTBa M cmecell. BemecTtBa MOJNEKYISIPHOIO M HEMOJEKYJISIPHOTO CTPOEHMS. 3aKOH
MOCTOSIHCTBA cocTaBa BEIIECTB.
[lonsiTHEe «HOMS» W €e pPa3HOBUIHOCTH: MaccoBast (JIONIi SJIEMEHTOB B COCIMHEHHH, OIS
KOMITOHEHTa B CMECH - JIOJIsSI IPUMECEH, J10JI1 paCTBOPEHHOTO BEIIECTBA B PACTBOPE) U OOBEMHAs.
Hons BBIX0/1a IPOAYKTa peakuuu oT TEOPETUUECKU BO3MO>KHOTO.
JemoncTpanuu. Mojenb KpUCTAIUTMYECKON pemeTku xjiopuaa Hatpus. OOpasiikl MUHEPAIOB C
HOHHOM KPHUCTAJUNIMYECKOM PELICTKOW: KaJbLUTA, rajaura. Mojenu KpHUCTAIUIMYECKUX PELIETOK
«Cyxoro npaa» (Wau woja), anMasa, rpadura (wim kBapma). Moaens monekynsl JTHK. O06pasisr
macTMace (penonodpopmanpaeruaHbe, MIOJINYpPETaH, HOJIUATUJIEH, MOJIUIIPOITUIIEH,
MOJIMBUHWJIXJIOPUA) U u3aenus u3 Hux. OOpasibl BOJOKOH (IIE€PCTh, LIENK, alleTaTHOE BOJIOKHO,
KaIllpoH, JIaBCaH, HEWJIOH) M u3Aenus u3 Hux. OOpaslbl HEOPraHWYECKHX MOJMMEpOB (cepa
IUIacTUYecKasi, KBapll, OKCHUJ aJIOMUHUS, MPUPOAHBIC ATIOMOCHIUKATHI). Moaenb MOJSIPHOTO
o0bema razoB. Tpu arperatHeix COCTOSHHS BOAbL. OOpaslbl HAKUMKM B YalHUKE MU TpyOax
HEHTPaIbHOr0 OTOMIeHUs. JKecTKOCTh BOABI M CHOCOOBI ee ycTpaHeHus. [Ipubopsl Ha >KUIKHUX
kpuctaiax. O0pasibl pa3IMIHBIX JUCIIEPCHBIX CUCTEM: IMYITBCHH, CYCTICH3UH, a3p030JieH, renei u
30JIEH. Koarynsius. Cunepesuc. Dddexr Tunpans.
JlabopaTopHble ombIThl. 2. OmpejeneHrue TUNA KPUCTAIIIMYECKONW pEIIETKH BEIIECTBA MU
onucaHue ero cBoMcTB. 3. O3HaKOMJIEHHE C KOJUIEKUMEH MOJUMEPOB: IJIACTMACC U BOJIOKOH M
u3nenuss w3 Hux. 4. VcnblTaHue BOABI Ha JKECTKOCTh. YCTPaHEHHE JKECTKOCTH BOABL 5.
O3HakoMJIeHME C MUHEpaJbHbBIMM BoJgaMu. 6. O3HAKOMIIEHHE C JHMCHEPCHBIMHU CHCTEMaMHU.
IpakTnyeckas padora Nel. [lonydyenne, coOupaHue U pacrio3HaBaHUE T'a30B.
Tema 3. XuMuYecKue peakiuu
Peakuuu, wuaymme ©0e3 W3MeHeHHMsl ~ COCTaBa BelecTB. AJUIOTPOIMS U aJJIOTPOIHbIE
BUJOU3MEeHEeHHs. [IpUYMHBI annoTponuu Ha MpuUMepe MOAM(HUKAIUI KUCIOpoJa, yriepoaa Hu
docdopa. O30H, ero Ouosornveckas pOJIb. H3omepsl " nu30Mepusl.
Peaknmu, waynmme ¢ uW3MeHeHHE COCTaBa BemlecTBa. Peaknuu COEQUHEHUs, pa3JIOKEHUs,
3aMelleHnss U oOMeHa B HEOPraHMYeCKOW W OpraHudeckod xumuu. Peakuuum 5K30- H
sHnoTepMuueckue. TemnoBoil 3(¢peKT XMMHUYECKOH peakluuu W TEPMOXUMHUYECKHE YpaBHEHHS.
Peaknun rOpeHus, KaK YaCTHBIN ciyvyau DK30TEPMUUYECKUX
pEeaKUuid.
CxopocTh XMMH4YeCKOl peaknuM. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklud OT IPUPOJIbI
pearupyomux BeIEecTB, KOHIIEHTPAllu, TEMIIEPATYPHI, IJIOMAAN TOBEPXHOCTH CONPUKOCHOBEHUS
u Katanuzatopa. Peakuun romo- u rereporeHHble. [loHsATHE O Karaauze M KaTaau3aTopax.
@epMeHThI KaK OHMOJOTMYECKHE KaTallu3aTopbl, OCOOEHHOCTH WX (DYHKIIMOHUPOBAHHS.
Oo6paruMocTh XUMHYeCKMX peakunuid. HeoOpatumple W 00paTuMple XUMHUYECKHE PEaKIIUU.
CocTosiHIEe XUMHUUECKOT0 PaBHOBECHS JUII OOPAaTUMBIX XUMHUECKUX peakiuil. CrocoObl cMeneHUs
XMMHUYECKOTO paBHOBECHS Ha IMpUMepe cuHTe3a amMmuaka. [loHsTHe 00 OCHOBHBIX Hay4HBIX
INPUHLMIIAX [POU3BOACTBA HA IPUMEpPE CHUHTE3a aMMHMaKa MJIM CEPHOM  KHUCIIOTHI.
Poab Boabl B XxuMuueckoil peakuum. VcTuHHBIE pacTBOphL. PacTBOpUMOCTh M Ki1acCHpUKAIIMS
BEILIECTB II0 3TOMY IPU3HAKY: PACTBOPUMBIE, MaJOpPacTBOPUMBIE U HEPACTBOPUMBIE BEILECTBA.
DJIEKTPOJIUTHI M HEJIEKTPOJIUTHI. DJIEKTPOIUTHYECKas aucconuanus. Kuciaorsl, OCHOBaHUS U COJU
c TOUYKH 3peHus TEOpUU ANIEKTPOJINTUYECKON JUCCOLIUALINY.
XHWMHUYECKHE CBOMCTBAa BOJbI, B3aWMOACHCTBUE C METAJUNIAMH, OCHOBHBIMM U KHCJIOTHBIMHU
OKCHJIaMM, Pa3JIokKeHHE U 00pa30BaHUE KPUCTAJUIOIMIpaTOB. Peakuiuy rugpatanyuy B OpraHuyecKoi
XUMUHU.



I'napo/u3 opraHuyecKuX U HeOpraHu4eckux coeguHenmii. HeoOpatumelil ruaponns. O6paTumblit
ruaponu3 cojeil. ['maponus3 opraHMYecKWX COEIMHEHWH M ero MNpaKTHYeCKOoe 3HaueHue JUis
MIOJIyYEHHUSI TMAPOJM3HOIO CIUpTa U Mbula. buonoruueckas posib FUApPOJIM3Aa B IUIACTUYECKOM U
SHEPreTUYECKOM oOMeHe BEILIECTB " SHEpPruu B KJIETKE.
OKucINTEeIbHO-BOCCTAHOBHTEIbHbIE peaknuu. CreneHb okuciaeHus. OnpeneneHue CTENEHU
okucieHus no gopmyne coequHeHus. [loHaTue 06 OKMCINUTENIbHO-BOCCTAHOBUTENbHBIX PEAKLIUAX.
Oxucnenue " BOCCTaHOBJIEHHE, OKHCJIUTEIh " BOCCTaHOBUTENb.
DNEeKTPONIU3. DJEKTPOIU3 KaK OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIN MPOIECC. JIEKTPOJIU3
pacIulaBoB M PacTBOPOB Ha IpUMepe xjopuaa Hatpus. IlpakTnueckoe MpUMEHEHHE 3JIEKTPOIIN3a.
DIIEKTPOIUTHYECKOE MOJIy4eHUE AJTOMUHHSL.
Jemouncrpamuu. [IpeBpamenue kpacHoro ¢ocdopa B Oenbrif. O3oHaTop. Mogenu MoIeKyn H-
OyraHa u u300yTaHa. 3aBUCHUMOCTb CKOPOCTH pEaKIHUHU OT MPHUPOJABI BEIIECTB Ha MpUMeEpe
B3aUMOJICHCTBUSL PACTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOM KOHIIEHTPAMH C OJWHAKOBBIMU
rpaHyJlaMU LIMHKAa U B3aUMOJICHCTBUS OJMHAKOBBIX KYCOUKOB Pa3HBIX METAJIOB (MarHus, I[MHKa,
JKejle3a) C COJSHOM KucioToi. B3ammonelicTBue pacTBOPOB CEPHOM KHUCIOTHI C PAacTBOPAMHM
THOCynb(aTa HaTpHsl pa3IUYHOW KOHIEHTPAMU M TeMIepaTypbl. MoJenb KHUISIIEro CIOs.
Paznosxenue nepokcuaa BoJIOpoa ¢ MOMOIIbI0 KaTainu3aropa (okcuaa maprasma (IV)) u xaranassl
ChIporo Msica u ceiporo kaptodens. [Ipumepsl HeOOpaTUMBIX peakIHii, UAYIIUX ¢ 00pa3oBaHUEM
ocaJika, ra3a Wi BOAbl. B3auMopeiicTBue nutusi u HaTpus ¢ Bojoid. [lomyuenue oxcuma docdopa
(V) u pactBopeHHe €ro B BOJE; HCHBITAaHHE IOJYYCHHOTO pacTBopa jakMycoMm. OOpasiibl
KpUCTAJIOrUApaToB. McnblTaHWE pacTBOPOB 3JEKTPOJIUTOB U HEIJIEKTPOIUTOB Ha MPEAMET
JUCCOLMALMU. 3aBUCUMOCTh CTENEHHU SJIEKTPOJIUTUYECKOW TUCCOLUMAIMU YKCYCHOW KHCJIOTBHI OT
pa3baBneHus pactBopa. [ unponms kapouna xkampuus. ['uaponn3 kapOOHATOB MIEIOYHBIX METAJIOB
u HutpatroB 1mHKa wiu cBuHNa (II). Tlomydenwe wbima. IIpocreiiirie OKUCAUTENHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU; B3aUMOJICHCTBHE IIMHKA C COJITHON KHUCJIOTOM U )KeJe3a ¢ pacTBOPOM
cynepata meau (II). Monens anektponusepa. Mojenb 3J€KTPOIM3HOW BAaHHBI AJS TMOJYy4EHUS
ATFOMUHUSL.

JlabopaTopHble onbIThI. 7. Peakius 3amMelieHus: Meu *ejae30M B pacTBOPE MEHOTO Kyropoca. 8.
Peakuuu, naymue ¢ oOpazoBaHueM ocajka, raza u Boabl. 9. [lonydueHue kucnopoaa pasioKeHUEM
nepoKcHUaa BoJoponaa c¢ momolinpio okcuna mapranma (IV) m kartamassl ceiporo kaptodens. 10.
[Tonydyenne BogopoJa B3aMMOJCHCTBUEM KHUCIIOTHI C IUHKOM. 11. PasnuuHbie ciiydaum ruaposiusa
COJIECH.

Tema 4. BemecTBa u ux cBoiicTBa

Mertaaabl. B3aumojeiicTBue MeTasioB ¢ HEMeTaulaMH  (XJIOPOM, CEpoil U KHUCIOPOAOM).
B3aumopeiicTBue 1MEI0YHBIX U MIEI0YHO3EMENBHBIX METAIOB C BOJOM. DIEKTPOXUMHUUECKUH psif
HalpsDKEHWH MeTalioB. B3aumonelcTBME METAIJIOB €  pacTBOpaMU  KUCIOT U COJIEH.

AJIOMHHOTEpPMUS. Bszanmopeiicteue HaTpus c 3TaHOJIOM u beHomoMm.
Koppo3uss mertamioB. lloHATne 0 XMMHUYECKOM M 3JIEKTPOXMMHUYECKOHM KOPPO3UM METAIIOB.
Crioco0b1 3aIUTHI METaJJIOB oT KOPpO3HH.

Hemeramnbl. CpaBHUTENbHAS  XapaKTePUCTHKA TallOTEHOB KAk  HaumOoJee  TUIUYHBIX
npeacTaBuTenei HemeTawioB. OKHCIUTENIbHBIE CBOWCTBA HEMETAUIOB (B3aMMOJIECHCTBHUE C
MeTajUlaMd U BOJIOpoJIoM). BoccTaHOBUTENBHBIE CBOWCTBA HEMETAIJIOB (B3aWMOJCHCTBHE ¢ Oojee
3JEKTPOOTPULATENBHBIMU HEMeTaJuIaMH1 u CJI0’)KHBIMU BEILIECTBAMU-OKUCIUTEISIMU).
Kuciorsl Heoprannyeckue u opranmyeckue. Kiaccudukanus xkuciot. XuMHUECKHE CBOWCTBA
KHMCJIOT: B3aMMOJIEUCTBUE C METAJUIAaMH, OKCHJIAMH METAJUIOB, TUAPOKCUAAMU METAJUIOB, COJISIMH,
ciuptaMu (peakmus dtepudukanun). OcoOble CBOWCTBA a30THOW M KOHIIEHTPHUPOBAHHOW CEepHOU
KHCJIOTBI.

OcHoBaHus HeopraHuvyeckue W opranuyveckue. OCHOBaHUS, X KiIacCUpUKaIUs. XUMHUYECKHE
CBOMCTBA OCHOBAHMII: B3aUMOJCIHCTBUME C KHCIIOTAaMH, KHUCJIOTHBIMH OKCHJIAMH U COJISIMU.



Paznoxenue HEPaCTBOPUMBIX OCHOBaHUM.
Conu. Knaccudukanus coneid: cpeaHue, KUCIbIE M OCHOBHBIC. XHUMHUYECKHE CBOWCTBA COJICH:
B3aMMOJICMCTBHE C KHUCJIOTaMH, WIEJIOYaMH, METaulaMu M cojisiMu. llpencraBurenu conerd u ux
3Ha4YeHHE. XJIOPU HaTpusl, KapOoHAT Kaiblusl, hocdat Kaiblus (CpeaHUE COJN); THAPOKAPOOHATHI
HaTpUsT U aMMOHHUs (KHCIble conu); ruapokcokapbonar meau (II) - mamaxut (OCHOBHas COJb).
KadecTBennbie peakuuu Ha XJIOPHUA-, CyIb(daT-, © KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTHOHBI
xKenesa n u (II1).
I'eHeTnueckasi CBfI3b MeEKAY KJIACCAMH HEOPraHUYECKHMX M OPraHMYeCKUX COeIMHEHUI.
[loHaTHE O TEHETHYECKOM CBA3M M TEHETHYECKUX pAgax. [eHeTnudeckuil psa Merasa.
I'enetnveckuii psa HemeTaia. OCOOEHHOCTH TEHETHYECKOTO PsiJia B OPraHUYECKONW XUMUH.
Jemoncrpanuu. Komnekuus o0pa3ioB MeTamuioB. B3aumoseiictBue HaTpUsi U CypbMBI C XJIOPOM,
kenmesa ¢ cepoid. [opeHme wmarHus W amOMUHUS B Kucioponae. B3aumopelictBue
LIEJTOYHO3EMENIBHBIX METAJIOB C BOJOW. B3aumozencTBue HaTpus ¢ 3TAHOJIOM, IMHKA C YKCYCHOMU
KUCJIOTOW. ANtoMHUHOTEpMUA. B3auMojelcTBue Meau ¢ KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTOM.
Pe3ynbraThl KOppo3uM METAIIOB B 3aBUCUMOCTH OT yCIIOBHI ee npoTekaHus. Komiekuus oopas3nos
HeMeTaoB. B3aumoselicTBue XJI0pHOH BOJIBI ¢ pacTBOpoM Opomuaa (noauaa) kanus. Kosmekmus
MPUPOJHBIX OPraHWYECKUX KHUCJIOT. Pa30aBicHHE KOHIICHTPHUPOBAHHOW CEPHOW KHUCIIOTHI
B3anMopeiicTBie KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOTBI C CaxapoM, UEJUII0JIO30M U MEbIo.
OOpa3npl MPUPOTHBIX MHHEPAJIOB, COICPXAIIUX XJIOPHI HaTpus, KapOoHAT Kambius, Qocdar
Kanmpiuss W rugpokcokap6onar memu (II). OOpas3upl NHUIIEBBIX MPOAYKTOB, COAEPKAIIUX
TUAPOKApPOOHATEI HATPHUS M aMMOHHSI, UX CIIOCOOHOCTH K Pa3lIOKEHUIO NP HarpeBaHuu. | amieHue
COJIbl YKCYCOM. KauecTtBeHHbIE peakuun Ha KaTHOHBI u AQHUOHBI.
JlabopaTopHble onbIThl. 12. VicnipiTaHue pacTBOPOB KUCIOT, OCHOBAaHUHN U COJIEH MHIUKATOPaMHU.
13. BzaumoneicTBUE COJSHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHUCIOTBI C MeTajuiamu. 14.
B3anMopeicTBue CONSIHOM KHUCJIOTBI M pacTBOpa YKCYCHOM KHCJIOTBI C OCHOBaHMAMH. 15.
B3anMopeiicTBrue CONISIHOM KUCIOTHI M pacTBOpa YKCYCHOM KHUCIOTHI ¢ coisiMu. 16. [lonyuenue u
CBOICTBA HEPACTBOPUMBIX OCHOBaHUW. 17. ['MApOIU3 XJITOPUIOB M ALIETATOB HIEIOYHBIX METAJIJIOB.
18. O3HakoMIIeHHE C KOJIJIEKUIHUSMHU: a) METauIoB; 0) HEMETaIOB; B) KHCIOT; I') OCHOBaHHI; )
MHHEPAJIOB u OMOJIOTrNYECKUX MaTepuaos, coZiepKaIIx HEKOTOPBIE COJIH.
IIpakTuyeckass paGora Ne2. PemieHue SKCIepUMEHTANBHBIX 3a7ad Ha HACHTU(UKAIIIO
OpPTraHWYECKHX U HEOPTaHUYECKUX COCTMHECHUM.



TemaTu4yecku nmiaaH

No Tema KonuuecTBo B Tom uncie
4acoB Kontposbusie IIpakTrueckue u
paboThI JabopaTopHbIC PaObOTHI

1 | Ctpoenue  atoma ® 3

IIEPUOIUYECKUI  3aKOH

JI.1. MeHnaeneeBa
2 | CtpoeHue BemiecTna 14 1
3 | XuMuveckue peaxiuu 9 1
4 | BemecTBa U UX CBOICTBA 8 1
5 | Utoro 34 2 1




KAJIEHIAPHO-TEMATUYECKUM IJIAH

Ne Ne Ha3sBanmne pa3nena/Tema ypoka Hara | IIpumeuyanne
n/m | ypoka
TemaNel. CTpoenne aToma u nepuoanyeckuii 3akon /1.A.
MenpgeneeBa(3uaca)
1 1 OCHOBHbBIE CBEJICHUS O CTPOCHUU aTOMa.
2 2 [Tepuoanueckuii 3axon JI.1.
MeHieneeBa B CBeTE YUCHUS O CTPOCHUU
aToma.
3 3 [Mepuonmueckuii 3akon J1. 1.
MeHnpeneeBa B CBETE YUCHHUSI O CTPOCHUU
aToma.
TemaNe2. Ctpoenue Bemecra(14ucon)
4 1 HonHas xummuueckast CBsi3b
5 2 KoBasieHTHast XUMHUYECKasi CBS3b.
6 3 Mertauiniyeckass XUMHYECKasl CBSI3b.
7 4 Bonoponnast xumuueckast CBA3b.
8 5 ITonumepsl. [lmacTmaccsl.
9 6 [Toxumepsl. BonokHa.
10 7 ["a3000pa3HOe COCTOSIHUE BEIIECTRA.
11 8 JKungkoe cocTosiHUE BEIECTBA.
12 9 TBepaoe cocTOsTHNE BEIIECTRA.
13 10 | JIucepcHbIE CUCTEMBI.
14 11 KonTponsHas paboTa.
15 12 CocrTaB BellecTBa U CMECEN.
16 13 | BemecTBa MOJEKYASPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEIICCTB.
17 14 | IIpakTuyeckas padorta Nel o Teme:
«[Tonydenue, coOnpaHue U pacIiO3HAHKE
Ta30B»
Tema Ne3. Xumunueckne peakuuu(94acoB)
18 1 Peaxiu, naymnpe 6e3 MI3MEHEHHS COCTaBa
BEIIIECTB.
19 2 Peaxiyu, nayipe ¢ 3MeHEHHE COCTaBa
BEIIICCTBA.
20 3 CKOpOCTh XHMHUYECKON PEAKITHH.
21 4 OOpaTUMOCTh XUMHYECKUX PEaKIyil.
22 5 Postb BOJIBI B XUMHUYECKON PEAKITHH.
23 6 ['aaponu3 opraHMYecKuX 1
HEOPraHUYECKUX COCTMHEHUI.
24 7 OKHUCIHUTEIEHO —BOCCTAHOBUTEIIbHBIC
peaKum.
25 8 DIEKTPOIH3.
26 9 KontponbHas paborta
TemaNe4. BemecTBa u nx coiictBa(8uacoB)
27 1 Mertasibl.
28 2 Hemeramibl.
29 3 KucnoTsl HEOpranudeckue u
OpraHHYecKHe.
30 4 OcHoBaHMsI HEOPraHUYECKHUE U




OpraHuYecKHe.

31 Conu.

32 ['eHeTHuecKas CBsI3b MEXKAY KJlacCaMU
HEOPraHUYECKUX U OPTaHHYECKUX
COEIVHEHUN.

33 ['eHeTHuecKas CBsI3b MEXY KJlacCaMH
HEOPTraHUYECKUX U OPTaHHUUECKUX
COEIMHEHNH.

34 HToroasi KOHTpOJIbHAs padoTa.
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