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HOACHUTEJIBHAA 3AIINCKA

PaGowas mporpamma cocraBieHa Ha ocHoBe ~DenepanbHOTO  KOMIIOHEHTA
locynapctBennoro Cranmapra cpemHero oOmero oOpaszoBanus 1o XuMuu  (0a30BbIT
ypoBenb)(llpukaz MO om 5 mapma 2004 2. Ne 1089), npumepHOl NporpamMMmbl MO XUMHH
cpenHero obmiero oopasoBanus (0a30BbI ypoBeHb).HacTosimas mporpamMmma paccuurtana Ha 34
g/ron (1 "ac B HENEIIO).

Hacrosimas mporpamma paspabotana Ha ocHOBe [IpuMEpHBIX MpOrpamMM OCHOBHOTO
oOuiero oOpa3zoBaHMsl MO XUMUU (0a30BBIH YPOBEHB), COOTBETCTBYIOLIUX (eaepatbHOMY

KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHIapTa o01iero oopazoBanus (0a30BbIid YPOBEHb).

N3ydyenne xuMuu B cTapuieil mkosie Ha 0a30BOM YpOBHE HalpaBi€HO Ha JOCTHKEHHE

CHEAYIOIIUX LEIEH:

e OCBOCHHE 3HAHMH O XMMHUYECKOW COCTABJISAIONIEH €CTECTBEHHOHAYYHON KapTUHBI MHPA,
BAKHEUIINX XUMHYECKUX ITOHATHI, 3aKOHAX U TEOPHSIX;

e oOBJaJeHHMe YMEHUSIMH TPUMEHATh T[OJY4YEHHbIE 3HAHUA [  OOBACHEHUs
pa3sHOOOpa3HbIX XUMHUYECKUX SBJICHUM M CBONCTB BEIIECTB, OLEHKH POJIM XUMHU B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH U MIOJYyYEHUH HOBBIX MaTEPUAJIOB;

e pa3BHUTHe [I03HABATEIbHBIX HHTEPECOB M MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B IpoLecce
CaMOCTOSTEJIBHOTO NMPHOOPETEHNUs XUMHUYECKUX 3HAHUN C HMCHOJIb30BAaHUEM Pa3IMYHbIX
UCTOYHUKOB UH(POPMALIMH, B TOM YHUCIIE KOMIIbIOTEPHBIX;

e BOCIMTAHHE YOEXKJIECHHOCTH B IO3UTUBHOM pOJIM XUMHUU B JKU3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOAUMOCTH XUMUYECKHA I'PAMOTHOI'O OTHOILIEHHS K CBOEMY 30POBBIO U K
OKPYKAIOILEH CPELE;

* [pUMEHEHHMe MOJYYeHHbIX 3HAHWH M YMeHHH /U1 O€30MacCHOrO MCIOJB30BAHUS
BELIECTB U MaTepHaJOB B OBbITY, CEJIBCKOM XO3SHCTBE U Ha NPOU3BOJICTBE, PELICHUS
IIPAKTUYECKHUX 3a/1a4 B IOBCEJHEBHOW XXU3HU, NPENYNPEKACHUS SBICHUN, HAHOCSILUX
BpEZ 310POBBIO UEJIOBEKA U OKPYKAIOILEH cpelie.

JlanHas mporpaMMa mpeaycMarpuBaeT (OpMHUpPOBaHME Yy ydaluxcs oOmieydeOHbIX
YMEHUI M HaBBIKOB, YHMBEPCAJIbHBIX CIOCOOOB JEATENBHOCTU M KIIOYEBBIX KOMIeTeHIHH. B
3TOM HaNpaBiCHUU MPUOPUTETAMU Uil y4eOHOTO MpeaMeTa «XMMHsS» B CTapuliei IIKoyie Ha
0a30BOM ypOBHE SBIISIIOTCS: YMEHHE CAMOCTOSTEIILHO U MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO
MO3HABATEIbHYIO JIEATEIBHOCTh (OT MOCTAHOBKH ILI€TH JO MOJYYEHHS M OLEHKH pe3yabTara);
OTpeNieIeHue CYHIHOCTHBIX XapaKTePUCTHUK HM3y4aeMoro OOBEKTa; YMEHHE pa3BEPHYTO

000CHOBBIBATH CYXXACHHA, NaBaTb ONPCACIICHHA, NMPHUBOJIUTHL AOKA3aTCIbCTBA, OLUCHUBAHHUC H
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KOPPEKTUPOBKA CBOEr0 IOBEJCHMS B OKPYXKAIOLIEH Cpene; BBINOJIHEHHWE B IPAKTUYECKON
JEATeIbHOCTH M B TIOBCEAHEBHOM JKM3HM SKOJIOTUYECKUX TpPEOOBAHMIA; HCIIOIB30BaHHE
MYJbTUMEIUMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJOTMH a1 00paboTKu, mepenauu,
cucTeMaTH3alui  MHPOpPMAalWHM, Cco3laHue 0a3 [JaHHBIX, MPE3EHTALUU  pe3yIbTaTOB
[MO3HABATEJIBHOM U MPAKTHYECKOW NEATEIbHOCTH.

B ocHoBy mporpamMMbl NOJIOKEH HIpPHUHLUII pa3BuBawomiero oOyuenus. IIporpamma
ONMpaeTcsi Ha Marepual, H3ydeHHbI B 8-9 Kiaccax, MOATOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBalOTCS IMOBTOPHO, HO YK€ Ha 0oJjiee BBICOKOM TEOPETUYECKOM YypoBHE. Takoi
MOAXOJT TMO3BOJISAET YIAyOlsiTh U Pa3BUBATh MOHSATHE O BELIECTBE M XMMHMUYECKOM IpOIIEcCe,
3aKpEeIUISATh TNPOWJIEHHBIH MaTepuall B AaKTUBHOM MaMATH Y4YallluXcsd, a TaKKe COXpaHSITh
IIPEEMCTBEHHOCTh B MPOIIECCE 00YUEHUSI.

Beaymass pons B pacKpbeITUM COJiepkKaHHUs Kypca XuMmuu 11 Kimacca NpUHAIICKHUT
AIIEKTPOHHOW TEOpHUH, TMEPHOJUYECKOMY 3aKOHYy M CHCTEME XHMMHMUYECKHUX D3JEMEHTOB Kak
HauboJsee 00IKUM HaydYHbIM OCHOBAM XMMHUH.

B nanHoM Kkypce cuctemMaTusupyroTcsi, 0000IIAlOTCS U YriIyONSIOTCS 3HAaHUSA O paHee
M3YYEHHBIX TEOPUAX U 3aKOHAX XUMUYECKON HAayKH, XUMUYECKUX MPOLECCaX U MPOU3BOJICTBAX.

[Iporpamma obecrieyMBaeT CO3HATEIBHOE YCBOGHHME  yYallUMHCS  Ba)KHEHIINX
XMUMHYECKUX 3aKOHOB, TEOPHM M TMOHATHH; (GOpMUpYET NpPEICTaBICHHE O POJH XUMHUHU B
Pa3BUTUM Pa3HOOOPA3HBIX OTpaciiedl MPOU3BOJICTBA; 3HAKOMHUT C BELIECTBAMH, OKPYKAIOIIUMU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMAaHUE YIEISAETCA CYIIHOCTHM XHMHYECKUX pEaKkIuil u
METO0/IaM UX OCYIIECTBIICHUS, a TAKXKE CIIOCOOAaM 3alllUThI OKPYXKAIOIIeH cpebl.

[IporpaMmma cocraBieHa C Yy4e€TOM BeOyHIEH pOJM XHMMHUYECKOIO HKCIIEPUMEHTA.
[IpenycmarpuBaroTcsi BCe BUJIbI HIKOJIBHOTO XMMHUYECKOTO SKCIIEPUMEHTa — JIEMOHCTpAluH,
nabopaTopHbIe ONBITHI U MpaKkTUYeckue padboTsl. Pabouas mporpaMma Mo XUMHUU pean3yeTcs
yepe3 (GOpMUpOBaHHE Yy Yydalluxcs OONIey4eOHbIX YMEHHH M HaBBIKOB, YHHBEpPCAIbHBIX
CHOCOOOB JIEATEIBHOCTH M KJIIOUEBBIX KOMIIETEHIIMI 3a CYET HCIOJIb30BAaHUS TEXHOJOTHIA
KOJUIEKTUBHOTO OOyUY€HUSsI, OTIOPHBIX KOHCIEKTOB, AUJAKTUYECKHX MaTepuanoB, U MPUMEHEHUs

TEXHOJIOTUU rpadUuecKoro mnpeacTaBieHust UHGoOpMaluu MpU CTPYKTYPUPOBAHUU 3HAHUH.

B neaom KYpC TO3BOJISACT PA3BUTh HPCACTABJICHUA YyYalIUXCA O IMO3HABACMOCTHU MHpPaA,
€IMHCTBE KMBOM U HEXKHUBOU IMpupoanl, C(I)OpMI/IpOBaTB 3HaHHUSA O BaXHEUIIIMX acIeKTax
COBpeMCHHOﬁ eCTeCTBeHHOHay‘IHOﬁ KapTUHBI MUpPaA, YMCHUA, BOCTpe6OBaHHHe B MOBCEIHEBHOM
JKU3HU W TO3BOJIAIOMIMEC OPUCHTHUPOBATHCA B OKPYXAOHMICM MHUPE, BOCIIUTATH YCIIOBCKA,

OCO3HAIOIIETro ce0s YacThIO MPUPO/IBL.



Peanuzanust maHHOW mporpaMMbl B Ipoliecce OOy4eHHUsS MO3BOJUT YYAIIUMCS YCBOUTD
KJIFOYEBBIE XUMHUYECKHE KOMIICTCHLIMU W IOHATH POJIb XUMHUM CPEIU APYI'MX HAyK O IPUPOJIE,
3HAYEHHE €€ Ul YEIOBEYECTBA.

TpeGoBaHusl K YPOBHIO NNOATOTOBKH 00y4aKOIIMXCSl HA CTYNEHU CPeAHero

o0pa3zoBaHus
Ilpeomemmno-ungpopmayuonnan cocmaenanuian 00pa308aHHOCHU:
3Hamb

- 8adiCHellue XumuueckKue NOHAMUA. BEUIECTBO, XUMUYECKUH 3JIEMEHT, aToM, MOJEKyJa,
OTHOCHUTEJIbHbIE aTOMHAas M MOJIEKYJIIpHas Macchl, MOH, AJJIOTPOIMSL, M30TOIBI, XUMHUYECKAs
CBSI3b, DJIEKTPOOTPULIATENBHOCTh, BAJEHTHOCTb, CTENEHb OKHCIEHHS, MOJIb, MOJIIpHas Macca,
MOJISIpHBIM  00bEM, BelIeCTBAa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOEHHUS, PacTBOPHI,
AIIEKTPOJIUT U HEdJEKTPOJIMT,  DJIEKTPOJUTHYECKas  JUCCOLMALMS, OKUCIHUTENb U
BOCCTaHOBUTEJb, OKHCIEHHE M BOCCTAHOBJIEHHE, TEIIOBOW 3((deKT peakuuu, CKOPOCTh
XMMHYECKOM  peaklMH, KaTaliu3, XHMMHUYECKO€ paBHOBECHE,  YIJIEPOJHBIA  CKelleT,

(GyHKIMOHATIbHAS TPYIa, H30MEpHsl, TOMOJIOTHUS;

- OCHO6HbBlIE 3AKOHbL Xumuu:. COXpPAaHCHHUA MACCbl BCHOICCTB, IIOCTOAHCTBA COCTaBa,

MEePUOIUYECKUI 3aKOH,;

- OCHOG6HblIE meopuu xumuu: XUMHYECKOH CBA3H, SHCKTpOHHTquCKOﬁ Jucconuani, CTpOCHUA

OPraHu4YCCKuX COC,HHHCHHI;'I;

- GaJiCHelluue eeuyecmea U Mamepuaibl: OCHOBHBIC METAJIBI M CIUIABBI; CEpHAas, COJISHAs,
a30THas W YKCyCHasi KHUCJIOTHI; IEIIOYM, aMMHAK, MUHEpaJIbHbIC yI0OpEHHUs, METaH, 3TUJICH,
areTusIeH, OCH30JI, 3TAaHOJ, JKHPbI, MbLIA, TIJIFOKO3a, caxapo3a, Kpaxmaj, KIeTdaTka, OeiKH,

HCKYCCTBEHHbBIC U CHHTETUYECKUE BOJIOKHA, KAy9yKH, MJIaCTMACCHI;
JleamenbHOCMHO-KOMMYHUKAMUBHAA COCMABNIAIOWLAA 00PA308AHHOCIIU:

ymemb:

- Ha3vleamp U3yYCHHBIE BEUIECTBA M0 "TPUBUAIBHON" WM MEXAYHAPOIHON HOMEHKIIATYpPE;

- onpe()efmmb: BaJICHTHOCTb M CTCIICHb OKHCJICHHUA XUMHUYCCKHUX 3JICMCHTOB, THUII XHMHUYECKOH
CBiA3U B COCAWMHCHHUAX, 3apA] HMOHA, XapaKTCp CpCAbl B BOAHLIX PACTBOPAX HCOPTraHUYCCKHUX
COCHHHCHHﬁ, OKHUCJIUTCIIb U BOCCTAHOBUTCIIb, TPUHAJICKHOCTh BCIICCTB K PA3JIMYHBIM KJIaCCaM

OpraHu4YCCKUX COCHHHCHHﬁ;



- Xapakmepu3o6ams: SJIEMEHThl MaJIbIX MEPHOJOB MO HUX TOJIOXKEHUI0 B MEPHOIUYECKON
cucteme JI.1. MenneneeBa; oOIIMe XUMHYECCKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKHX U OPraHUYEeCKUX COCIUHEHUMN; CTPOCHHE M XHMHUYECKHE CBOMCTBa

HU3YUYCHHBIX OPraHu4CCKUX COGI[HHGHI/Iﬁ;

- 00bACHAMb: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTABA U CTPOEHUS; IPUPOLY XUMUUYECKOU
CBS3M (MOHHOM, KOBJIEHTHOM, METAJJTINYECKOM ), 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOHN peakluy U

IMOJIOKCHUA XUMHUYCCKOTO PaBHOBECHUA OT Pa3JINIHBIX q)aKTOpOBZ

- GbINOJIHAMb XVUMUYCCKUN OKCIICPUMCHT 110 paCllO3HABaHUIO Ba)KHEHUIITHX HCOPraHNM4CcCKux "

OpPraHn4Y€CKuX BCHICCTB,

- Np0o600umb CaMOCTOSITEIbHBIA MMOUCK XUMHUYECKOW HUH(POpMalUd C HCHOJb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYUYHO-TIOMYJISPHBIX U3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); HCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM JJii OO0pabOTKM U 1mepeaayu

XUMHYECKON MHPOPMAIH U €€ IPEJICTABICHUS B PA3IMYHBIX opMax;
Ilennocmno-opuenmayuonnan cOCMasnAOUAA 00paA306aHHOCIU:

ucnoJjibzoeambos npuoﬁpemeHHbte 3HAHUA U YMEHUsx 6 npaxmuuecxoﬁ oesamenbHOCMU U

HOBCEOHEBHOTL IHCUHU O1A:
- 00OBSICHEHUS] XUMUYECKUX SBICHUM, TPOUCXOIAIINX B IPUPOJIE, OBITY U HA TTPOU3BOJICTBE;

- OIMPEACICHUA BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PAa3JIMYHbIX YCIOBUAX U

OLIEHKH HX ITOCJIEICTBHM;
- KOJIOTMYECKH TPaMOTHOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpejie;

- OOCHKHU BJHMAHHA XUMHUYCCKOT'O 3arpsA3HCHUA oxpyxcaxomeﬁ Cp€abl HA OpraHu3M 4YCJIOBCKa H

APYTHUEC KUBBIC OPIraHU3MBbI;

- 0e30macHOro o6pameHH;1 C TOpHOYMMHM MU TOKCHYHBIMU BCIICCTBAMMU, J'Ia60paT0pHBIM

obopynoBaHuEM;
- PUTOTOBJICHUS PACTBOPOB 3a/IaHHOW KOHIICHTPAIIUH B OBITY ¥ Ha IPOU3BOJICTBE;

- KpHTquCKOﬁ OLCHKU AJOCTOBCPHOCTH XUMHYECKOMN I/IH(I)OpMaI_II/II/I, HOCTyTIaIOIJ_Ieﬁ N3 PAa3HbIX

HCTOYHHUKOB.



[Iporpamma mpennaraercs i pabOThl MO HOBBIM YydeOHHMKaM XuMuH aBTOpoB I.E.
Pymsutuca u @.I'. Penpamana, npowmemmuum skcreptusy PAH u PAO u Bomenmwum B
@enepanbHbIii MEpedeHb yYeOHHKOB, PEKOMEHIOBAaHHBIX MMHHUCTEPCTBOM OO0pa3oBaHHUA U
Haykn P® k wucnonp3oBaHMIO B 00pa3oBaTeNpHOM mporecce B 00Imeo0pa3oBaTeIbHBIX

YUPEKICHUSAX.
Y4eOHO-MeTOANYEeCKNH KOMILIEKC 1JIsl Y4eHHKA:

1. Pymutuc T'.E., ®enpaman @.I'., Xumus. OcHoBbl 00men xumuu. 11 kimacc. — M.:
[Ipoceemenue, 2014
Y4eOH0-MeToAMYeCKHH KOMIJIEKC /I YYeHHKA

1. Xumus. PaGouwme mporpammel. Ilpenmernast muaus yuebuukoB . E. Pymsutuca, @. T.
Oenpamana. 10-11kmaccsl : mocobue Juis yuuteneld o0iieoOpa3oBar. opraHu3anuil /

AdanacseBa M.H.. — 2-¢ u3n., 1on. — M. : IIpocsernienue, 2013. — 48 c.

2. COOpHHMK 33724 U yIpaKHEHHI 110 XUMHHU Juts cpeaneit mkonsl / U. T'. Xomuenko. —

2-e w31, ucrp. u Joir. - M.: 2011 - 214 c.

Pacnpenesienne 4acoB Mo pa3aeaM MporpaMMbl

KoanuectBo
Ne Tema
qacoB

1 Baxkueitmme XxumMudecKkye OHATHS U 3aKOHBI 3

2 [Tepuoanueckuit 3akon u [ICXD JI.M. MenneneeBa Ha ocHOBe | 4

YUY€HHA O CTPOCHHHU aTOMa

CTpOCHI/Ie BCIICCTBA

XUMHYECKHE pC€aKnuu

Mertanmnbr

HewmeTrainbl

N oo o1 B~ W
A O] O N o1

I'eneTnyeckas cBs3b HCOPraHNYCCKUX U OPTaHUYCCKUX BCIICCTB

[IpakTukym

Bcero 34

IIporpaMMoy IpenyCMOTPEHBI:

e 3 mpakTHyeckue paboThl

e 3 KOHTPOJIbHBIE PaOOTHI



Conepxxanue paGoueil nporpaMmbl
Tema 1. BakHelimue xXuMu4yeckne NOHATHS M 3aKOHBI (3 yaca)
Atom. Xumnueckuid aneMeHT. M3otonel. [IpocTeie U ClIOkKHBIE BEILIECTBA.

3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUs] SHEPTUU MpU
XMMHMUYECKHUX PEaKLIMsIX, 3aKOH IIOCTOSIHCTBA COCTaBa. BeliectBa MOJIEKYJISPHOTO U

HEMOJIEKYJISIPHOTO CTPOCHHS.

Tema 2. Ilepuonnuecknii 3akon u [ICXD JI.U. MenaesieeBa Ha OCHOBe Y4YeHHMS O

cTpoeHun aroma (4 yaca)

AToMHBIC OpOuTanH, S-, p-, d-, f-a3mexTporsl. OCOOCHHOCTH pa3MEIIEeHHUs HIEKTPOHOB TI0
opOHUTANIM B aroMax MaJbIX W OOJBIIMX NEPUOJOB. DHEPreTUUYECKHE YPOBHH, IMOIAYPOBHHU.
CBs3b NEpUOANYCCKOro 3aKkOHa 1 HepHO)IPI‘IeCKOﬁ CUCTEMBI XUMHNYECCKUX DJICMCHTOB C Teopneﬁ
CTPOCHHA AaTOMOB. KOpOTKI/Iﬁ n JIHI/IHHI)Iﬁ BapHaHTHBI Ta6J'II/II_[I)I XUMHUYCCKHUX DJJICEMCHTOB.
[TomoxeHre B MEPHOAUYECKON CHCTEME XHMHUYECKMX 3JIEMEHTOB BOJOPOJA, JAHTAaHOWIOB,

AKTUHON OB U UCKYCCTBCHHO IIOJTYYCHHBIX 3JICMCHTOB.

BanenTHOCT, M BaJICHTHBIE BO3MOJKHOCTH aTOMOB. Hepnozmqecxoe U3MCEHCHHC

BAJICHTHOCTH U PasMEpPOB aTOMOB.

PacuetHpie 3amaun. Brramcienue MaccChl, o0beMa WM KOJHUYECTBA BE€IIECTBa II0

H3BECTHOM Macce, O6’b€My HJIM KOJIMYECTBY BCIICCTBA OAHOI'O M3 BCTYIIUMBIIWX B PCAKIHIO WA

MTOJTYYMBIIUXCS B PE3yJbTaTe PEAKIIUU BEIIECTB.
Tema 3. Ctpoenne BemecTBa (5 yacoB)

XuMuueckas CBs3b. BHIBI M MeXaHU3MBI O6paSOBaHI/IH XUMHWYECKOH CBsA3H. MoHHas
cBa3b. Katnonnsl m anmonsl. KoBaneHTHas HCTIOJIpHAasA CBA3b. KoBanenTtHas noJsipHas CBA3b.
3J'IeKTpOOTpI/II_[aTCJ'II>HOCTB. CreneHp OKHCICHHsA. MeTayimueckas CBS3b. BOI[OpOI[Haﬂ CBA3b.

HpOCTpaHCTBCHHOC CTPOCHUC MOJICKYJT HCOPIraHNYCCKUX U OPraHUYCCKUX BCIICCTB.

Tumnsr KPpUCTATUIMYCCKUX PCUICTOK U CBOMCTBAa BEIIECTB. HpI/I‘H/IHLI MHOFOO6pa3I/IH

BCIICCTB: U30MCPUs, TOMOJIOTHS, AJUIOTPOIINA, U30TOIIH.

I[I/ICHepCHLIe cuUCTeMBl. VCTHUHHEIE pacCTBOPHI. CnocoObl BbIPpAKCHUA KOHLICHTpAlIUU
pacTBOPOB: MacCoBasA N0JId PACTBOPCHHOTO BCHICCTBA, MOJIAPHASA KOHUCHTpPALIUA. KOJ'IJ'IOI/IILHBIC

pacTBOpBIL. 30J1H, TEIH.



JleMoHcTpaIyu. MOI[GHI/I HOHHBIX, AaTOMHBIX, MOJICKYJIPHBIX W MCTAJIMYCCKUX

KpHUCTAJUINYECKUX pemeTok. Dpdekt Tunnania. Moaenu MoJIeKyl H30MEPOB, FOMOJIOTOB.

Pacyernble 3ajauyn. Berumcinenne macchl (KOJIMYECTBA BEILIECTBA, 00beMa) IPOAYKTa

peaKuuu, €CIH ISl €ro MOJy4YeHHUS JJaH pacTBOP C ONPEAECICHHON MAacCOBOM J0JIE MCXOIHOTO

BEILIECTBA.
Tema 4. XuMnueckue peakuuu (7 4acoB)
Knaccudukanus XuMHYeCKUX peakiuii B HEOPraHWYeCKOM 1 OpraHu4ecKoi XUMHUU.

CKOpOoCTh peaklMM, €€ 3aBUCHUMOCTh OT Pa3IUYHbIX (PaKTOPOB. 3aKOH JEHCTBYIOLINUX
Macc. DHeprus aktupauuu. Katanms u kartanuzatopbl. OOpaTUMOCTh peakiuil. XUMHUYECKOe
paBHoBecue. C(CMelieHHe paBHOBECHS TOJ JeHCTBHEM pa3inuuHbIX QakTopoB. I[IpunHnumn

JlelllaTenwe. [Tpon3BOACTBO CEpHOI KUCIOTHl KOHTAKTHBIM CIIOCOOOM.

Onexrpoautnueckass auccounanus. CuibHble U cnadble 1eKTpoiuThl. KuciaoTHo-
OCHOBHBIE B3aMMOJEHCTBHA B pacTtBopax. Cpela BOOHBIX PAaCTBOPOB: KHUCIAs, HEUTpasbHas,

menounas. MonHoe nmpousBenenne Boibl. Bomopoausiil mokazarens (PH) pacteopa.
I'maposin3 opraHMYeCcKUX U HEOPraHUYECKUX COCAMHEHUM.

JlemoHcTpaimu. 3aBUCUMOCTh CKOPOCTH PEAaKIUH OT KOHLEHTPALUU M TEeMIIEpaTyphl.
Pa3noxxenue nepokcua BoI0po/ia B IPUCYTCTBUM KaTtanuzaropa. Onpeenenre cpebl pacTBopa

C IIOMOIIbIO YHUBEPCATIbHOT'O HHAMNKATOPA.

JlaGoparopHble onbIThl. [IpoBeneHue peakuuii MOHHOrO OOMEHa AJsl XapaKTePUCTHKU

CBOMCTB QJICKTPOJIUTOB.

Pacuernpie 3amaun. BelumcieHue macchl (KOJ'II/ILIGCTBa BCIICCTBA, O6T:>€Ma) MMpoOaYKTa

peaKknuu, €Ciin HU3BCCTHa MacCa HCXOAHOI'0 BEHICCTBA, COACPIKALICTO OIPCACICHHYHO HOJIIO

MpUMecCeH.
Tema 5. MeTajisl (6 yacoB)

[TonoxeHne MeTayulIoB B MEPHOJMUYECKONW CHCTEME XMMHUYECKHUX 3JeMeHTOB. OOmue
CBOMCTBA METAJIOB. JJEKTPOXMMHUYECKMH psja HamnpsbkeHud MertamnoB. OOmmMe crnocoObl
MIOJIyYEHUSI METAJIOB. DJIEKTPOJIU3 PAacTBOPOB M paciiaBoB. [IoHATHE O KOPpO3UH METAILIOB.

CrniocoOblI 3alUThl OT KOPPO3HH.



O030p MeTaIOB IUIaBHBIX MOATPYNI (A-TPYII) NEPUOANYECKON CHCTEMBI XUMUYECKUX

9JICMCHTOB.

O0630p MeTamuioB IIaBHBIX NoArpymni (b-rpynmn) nepuoandeckoil CUCTEMbl XUMHUYECKHX

AJIEMEHTOB (M€/lb, LIMHK, TUTAH, XPOM, KEJI€30, HUKEIIb, IJIATHHA).
CrmuiaBsl MeTaiioB. OKCUIBI U THAPOKCHIBI METAILIOB.

Hdemoncrparmu. O3HakomJIeHHE ¢ 00OpasllaMd METalIOB W WX COCIUHCHUI.

Bs3anMonelicTBre MIeI0YHBIX U MICJIOYHO3EMEILHLIX METAJUIOB ¢ BOJOW. B3aumoaencTteue Meau
C KHUCJIOpPOJOM U cepoil. Dmektponu3 pactBopa xmopumaa menu (Il). Omeitel mo xoppo3un

METAJJIOB M 3allIUTE OT HEC.

JlaGoparopHble OmbIThl. B3aumonelcTBue LMHKAa W JKejle3a C pacTBOpamMH KUCIOT U

miesioyei. 3HakoMCTBO ¢ 00pa3liaMy METAIJIOB U UX pyJamMu (padboTa ¢ KOJUIEKIUSAMH).

PacuerHpie 3amaun. PacueThl MO XMMHYECKUM YpPAaBHEHHMSM, CBSI3aHHBIE C MacCOBOM

)IOJ'IGﬁ BbIXOJa MPOAYKTA pCaKIUH OT TCOPETHUICCKHU BO3SMOKHOTIO.
Tema 6. Hemeramnl (5 yacoB)

00630p cBO¥CTB HeMeTAIOB. OKHUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA THITUYHBIX
HeMeTauioB. OKCHABI HEMETAUIOB M KUCJIOPOJOCOJACpKAIINe KHCIOThL. BomopoaHbie

COCAMHEHUS HEMETAJIJIOB.

JleMoHCcTpaInu. O6p33HBI HEMCTAJIJIIOB. O6pa3u51 OKCHUIOB HEMCTAJIJIOB u

KHCTIopoAcoAepkaiux KuciaoT. ['openue cepsl, pochopa, xene3a, Marausi B KUCIOPO/IE.

Ha6ODaTODHLI€ OIILITEI. 3HAKOMCTBO C O6p33].[aMI/I HCMCTAJUIOB W HUX MNPHUPOAHBIMH

coenuHEeHUsIMH (paboTa ¢ KOJUIeKIHsIMH). Pacio3HaBaHue XJIOpUIOB, Cyab(haToB, KapOOHATOB.

Tema 7. I'eneTnueckas CBA3b HEOPraHN4eCKUX " OpPraHN4YeCcKuX

pemecTB. IIpakTukym. (4uaca)

Pemenne OKCIICPUMCHTAJIBHBIX  3ada4 11O HeopraHquCKoﬁ XUMHH; PCIICHHUC
OKCIICPUMCHTAJIbBHBIX 3aJa4 I10 OpFaHH‘IeCKOﬁ XUMHUH; PCHICHUC TIPAKTUUYCCKUX PACYCTHBIX

3a4a4; IMOJTYyUYCHHUC, CO6I/IpaHI/Ie " pacClio3HaBaHHC Ia30B.



IPOBEPKA U OIIEHKA 3HAHUM 1 YMEHUM YUAIIIUXCSA
Pesynprathl 00yueHHs XMMHMH JOJDKHBI COOTBETCTBOBAaTh OOLIMM 3agadaM IpeaMeTra |
TpeOOBAHUAM K €r0 YCBOCHHUIO.
Pesynmpratel  0OyueHHMsI  OIeHMBAIOTCS 1O  nsATHOAIBHONH  cucteme. Ilpm  oueHke
YUUTBIBAIOTCS CIIEAYIONINE KaYeCTBEHHbIE TIOKa3aTEIU OTBETOB!
rryorHa (COOTBETCTBUE H3YICHHBIM TEOPETHYCCKUM 0000IIECHUSIM);
OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B IpOrpaMME€ YMEHUSM IPUMEHSTH IOJyYEHHYIO
nH(pOpMaIINI);
MOJIHOTA (COOTBETCTBUE 00bEMY MPOTPaMMBbl ¥ HUHPOPMALIUU YIeOHUKA).
[Ipu orieHKe yUUTHIBAIOTCS YUCIIO U XapaKTep OMIMOOK (CyIIECTBEHHBIE U HECYILIECTBEHHBIE).
CyiiecTBeHHbIE OIIMOKK CBSI3aHbl C HEAOCTATOYHOM TiyOMHOM M OCO3HAHHOCTBIO OTBETA
(HampuMep, YYEHHMK HENpPaBWJIBHO YKa3aJl OCHOBHbBIE TPU3HAKH TOHSATUH, SBIICHUH,
XapaKTepHbIE CBOICTBA BEIECTB, HEMPaBWJIBHO CHOPMYIHpPOBAT 3aKOH, MPAaBWIO U T.N. WIH
YUYEHUK HE CMOT NMPUMEHUTh TEOpEeTUYEeCKHe 3HaHHs [UIsi OOBSACHEHUS U TpeicKa3zaHus
SIBIICHUH, YCTaHOBJIEHUS
IIPUYMHHO-CIICICTBEHHBIX CBSI3€H, CPABHEHUS U KIIacCU(UKALIUY SIBIICHUH U T. I1.).
HecymecTBeHHbIE OIMOKM OIPENEIAIOTCS HENOJHOTOW OTBeTa (Hampumep, yHyLieHHe U3
BHJIa KaKOro-JIMOO HeXapakTepHOro ¢akTa NpHU OMHCAHWUHU BeIlecTBa, Imporecca). K Hum
MOKHO OTHECTH OTOBOPKH, OTIUCKHU, JOIYIIEHHbIE 110 HEBHUMATEIbHOCTH (HAalpuUMep, Ha JBa U
Oosiee ypaBHEHMsI peakLMil B MOJHOM MOHHOM BHJE AOMNYIIEHA OAHA OmMOKa B 0003HAYEHUU
3apsjia MoHa).
Pesynprathl 0OyuyeHHMs TNpOBEPSIOTCS B MPOLIECCE YCTHBIX M NHCBMEHHBIX OTBETOB
yyalluxcs, a TakKe IPH BHINOJIHEHUU UMU XUMHUYECKOTO SKCIIEPUMEHTA.
Ouenka meopemuueckux 3HaHUl

Ommemxa «5»:

OTBET IOJHBIA U HpaBI/IJIbHHﬁ Ha OCHOBAaHMHU H3YUYCHHBIX TCOpHﬁ; MaTCepral H3JI0OKCH B
OHpGI[GJ'ICHHOﬁ JIOTHYECKOH IoCJICA0BAaTCIIbHOCTH, JIMTCPATYPHBIM SA3BIKOM, OTBECT
CaMOCTOSITEIIbHBIMN.

Ommemxa «4»:

OTBET IIOJIHBIA H HpaBI/IHBHHﬁ Ha OCHOBAHUH H3YUCHHBIX TeoprI; Marepuajll HU3JI0KECH B
onpeﬂeneHHoﬁ JIOTHYECKOM MOCJICA0OBATCIIbHOCTHU, IIPU 3TOM JOIIYHICHBI
ABC-TPU HECYIICCTBCHHBIC OIJ_II/I6KI/I, HCIIPABJICHHBIC T10 Tpe6OBaHI/IIO YUYHUTCIIA.

Ommemxka «3»:

OTBECT HOJIHBII>'I, HO IIph 3TOM JOONYyHICHA CYHICCTBCHHAA OIIMOKA WA OTBET HCHOHHBIﬁ,

HECBS3HBIMN.

10



Ommemrka «2»:

OpU OTBETE OOHAPY)KEHO HENOHMMAaHHWE Y4YallUMCS OCHOBHOTO COJEp)KaHUS YyueOHOTO
MaTepualia WM JIOMYHICHbl CYIIECTBEHHbIE OINMOKH, KOTOpBIE YUYaIIMKACS HE MOXET
UCIPABUTh IPU HABOJSILKX BOIIPOCAX YUUTEIS.

Ommemxa «1»:

OTCYTCTBHE OTBETA.
Ouenka 3KcnepumenmanbHbvIX yMEHU
OneHka CTaBUTCSI HA OCHOBAHWW HAOJIOJCHMS 3 yJalllUMCs U TUCbMEHHOT'0 OTYeTa 3a padoTy.

Ommemxka «5».

paboTa BBIMOJIHEHA MOJHOCTHIO U MPABUIBLHO, CAETaHbl MPAaBUJIbHbIE HAOIIOACHUS U BBIBOIbI;
SKCHEPUMEHT MPOBEAECH IO IUIaHy C Y4YeTOM TEXHUKU O€30MacHOCTH U MpaBuil PabOThHI ¢
BELIECTBAMU M  O0OpPYAOBAHMEM; IPOSIBIECHBI OpraHU3aI[MOHHO -TPYIOBbIE YMEHUS
(mopepKUBAOTCA YUCTOTa PabOYero MecTa M HOPSIOK HA CTOJIE, SKOHOMHO HCIOJIB3YHOTCS
PEaKTHUBBI).

Ommemxa «4»:

paboTa BHIOJIHEHA TMPABUIBHO, CICNAHBl IPABHIbHBIC HAONIOACHUS W BBIBOJBI, HO IPH
ATOM SKCHEPUMEHT TPOBEIEH HE MOJHOCTHIO WM JOMYIIEHBI HECYIIECTBCHHBIC OIMUOKH B
paboTe ¢ BemecTBaMHu U 000PYI0BAHHEM.

Ommemxa «3»:

paboTa BBINOJHEHA MPABWJIBLHO HE MEHEE 4YeM HAIOJOBHHY WJIHM JOMYIICHA CYIIECTBEHHAs
omuOKa B XOJIe¢ JKCIEPUMEHTa, B OOBACHEHHH, B O(QOpMICHHH pPaOOTHI, B COOJIIOJICHHUH
MPaBHJ TEXHUKH OE30MacHOCTH TpPU paboTe ¢ BeliecTBAaMH H 00OpYIOBaHUEM, KOTOpas
UCTIPABJISICTCS 10 TPEOOBAHUIO YIUTEIIS.

Ommemxa «2»:

JomnyileHsl 18e (M Ooliee) CYIIECTBEHHbIE OIIMOKA B XOJI€ JKCIIEPUMEHTa, B OOBICHEHUH,
B oopMiieHUH pabOThl, B COOJIFOJICHHHM TMPaBUJ TEXHUKH OE30MAaCHOCTH IpU paboTe ¢
BEIICCTBAMU M O0OPYIOBaHHEM, KOTOpbIE YYAIIMWCS HE MOXKET HCIPABUTh Jaxe II0
TPeOOBAHUIO YUUTEIIS.

Ommemxa «1»:

pa60Ta HC BBIINIOJIHCHA, Y YHaIIETOCA OTCYTCTBYIOT 3KCIICPUMCHTAJIbHBIC YMCHUA.
Ol(eHKa yjueuuﬁ peuitamsb IKCnepumenmajibHble 3a0auu

Ommemxa «5»:

IUIaH PpCeIICHHUA COCTAaBJICH IIPABUJIBHO, TIPaBUJIBHO OCYHICCTBJICH HOI{60p XUMHUYCCKUX
PCAKTUBOB U 060pyI[013aH1/1;1; JaHO ITOJTHOC 0OBSICHEHHE U CJIC€1aHbl BBIBOJbI.

Ommemxa «4»:
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IUIAH PEIICHHUS COCTaBIIEH NPAaBUIBHO, TMPABWIBHO OCYIIECTBICH TMOA00p XHUMHYECKUX
PEaKTUBOB M 00OPYyIOBaHUS, MPU ITOM JOMYIICHO HE 0oJiee IBYX HECYIIECTBECHHBIX OIIMOOK B
O0OBSICHEHUH U BBIBOJIAX.

Ommemxka «3»:

IJIaH PEIICHHS] COCTABJICH MPABHIIBHO; MPaBUJIBHO  OCYIIECTBIEH TMOJ00p XUMHUYECKUX
pPEaKkTUBOB M OOOpYIOBaHMS, HO JOIYIIECHA CYIIECTBEHHAsS OIIMOKA B 0OBSICHEHUH U BBIBOJIAX.

Ommemxa «2»:

JOTylleHbl JaBe (M ©Oojee) CylIeCTBEHHblE OIIMOKM B IUIaHE pelIeHus, B Mojadope
XMUMHUYECKUX PEAKTUBOB U 000pYy/10BaHUs, B OOBSICHEHUH U BBIBOJIAX.

Ommemxa «1»:

3aJlauya He pelleHa.
Ouenka ymenuii peuiams pacuyemnsle 3a0a4u

Ommemxa «5»:

B JIOTHYCCKOM paCCY)K}IeHI/II/I nu peH_IeHI/II/I HET OHH/I6OK, 3aga4dya pemeHa paHI/IOHaIII)HBIM
CIIOCOOOM.

Ommemxa «4»:

B JIOTHYECKOM pPACCYKJECHHWHW M PEIICHHWH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HepaIrmoHAIBHBIM CIIOCOOOM WJIH JIOMYIIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIHMOOK.

Ommemxa «3»:

B JIOTHYCCKOM PACCYXACHHUU HET CYIICCTBCHHBIX OH_II/I6OK, HO JonylHi€Ha CYIICCTBCHHAA omnoOKa
B MAaTEMATHYCCKUX pacucTax.

Ommemxa «2»:

HMCIOTCA CYIICCTBEHHBIC OIINOKHU B JJOTHYECKOM PaCcCyXXACHUH U PCIICHUH.

Ommemxa «1»:

3ajlada HC pCIICHA.
OueHKa RUCOMEHHBIX KOHMPOJIbHbIX pa60m

Ommemxa «5»:

OTBET HOJHBIN U HpaBHHBHBIﬁ, BO3MOJXHA HECYIICCTBCHHAA omInoKa.

Ommemxa «4»:

OTBET HEHOJIHBIN WU JOIYIICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIINOOK.

Ommemxa «3»:

pa60Ta BBIIIOJIHCHA HE MCHCC UCM HAIIOJIOBHHY, JOITYIICHA OJJHA CYIICCTBCHHAA OIIMoOKa U JABC-
TpHU HECYIICCTBCHHBIC.

Ommemxa «2»:

pa60Ta BBITIOJIHCHA MCHEC YCM HAIIOJIOBUHY WK COACPIKUT HECKOJIBKO CYIIECCTBCHHBIX
12



oLInMOOoK.

Ommemxa «1»:

paboTa He BBITIOJHEHA.

[Ipu omeHKEe BBINOJIHEHUS NUCHMEHHOW KOHTPOJBHOM pabOThl HEOOXOAWMO YYUTHIBATH
TpeOOBaHUs €IMHOTO OpPOrpaPuIecKoro peKuMa.
OTMeTKka 3a UTOTOBYIO KOHTPOJBHYIO paOOTy KOPPEKTUPYET MPEIIICCTBYIOIIUE OTMETKHA 3a

YCTBEPTh, MOJIYroaue, roa.
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Hoypoqﬂo - TEMaTHY€CCKOC TIVIAHUPOBAHHE

Jlara

Tema ypoka

XuMuu.
JIKCIEPUMEHT

Bun
KOHTPOJISA

AtoM. XuMuueckuii 3ieMeHT. M30TOIbl.
IIpocThle M CI0KHBIE BEMECTBA

TK

3aKOH COXPAaHEHHs MAacChl  BEILECTB,
3aKOH COXpPaHEHUsI U IIPEBPalLCHUs
SHEPIUM NPU XMMUYECKUX PEAKIUAX

JL.o. 3akoH
COXpaHEeHS
Macchl

TK

3aKOH NOCTOSIHCTBA COCTaBa BEILECTB.
BemecrBa MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHHUS

YO

[Tepuonnueckuii 3aKOH U
[Tepuoandeckasi cucTeMa XUMHYECKUX
anemenToB .M. Menieneena.
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMUYECKUX DJIEMEHTOB

TK

CrtpoeHne  2JlEKTPOHHBIX  000JI04YEK
aTOMOB XUMHUYECKUX AJIEMEHTOB
OHEpreTU4ecKue ypOBHH, -ITOJAYPOBHH.
KopoTknii ¥  JIMHHBIA ~ BapUaHTHI
TaOJIUIbI XUMUYECKHUX 3JIEMEHTOB

CP

BanentHocts. BajieHTHBIE BO3MOKHOCTH
U pa3zMmepsl aTOMOB XUMHUYECKHUX
JIIEMEHTOB.

TK

Pemenue pacueTHbIX 3a1a4

CP

Bunei m MexaHU3MEI
XUMHUYECKON  CBSI3H
XUMHUYECKOU CBSA3U.

0o0pazoBaHus
XapakTepuCTUKU

YO

[IpocTpaHCTBEHHOE CTPOECHHUE MOJIEKYI
HEOPraHUYECKUX u OpraHNYecKux
BELIECTB. Tunsl  KpUCTAIITUYECKHUX
pELIETOK U CBOMCTBA BEIIECTB.

TK

10

[Ipyuubbl  MHOTOOOpa3us
Pemienne pacueTHbIX 3aau.

BEIIECTB.

TK

11

Jucnepcubie cuctembl. IloBTOpeHHne
000011eHIEe MaTepuaa mo remam 1-3

YO

12

KOHTPOJIBHAA PABOTA MNel
no memam 1-3

KP

13

CymHoCTh u Kiaccuukanuys

XHUMHNYCCKHX peaKHI/Iﬁ

TK

14

CKOpOCTL XUMHWYCCKHUX peaKuHﬁ. 3akoH
,Z[eﬁCTBYIOH_[I/IX Macc.

JL.o. Brmmsaue
YCIIOBUH Ha
CKOpOCTb X.].

TK

15

XHMMHYECKOE  PAaBHOBECHE.
Jlelllarense.  IIpousBoacTBO
KUCJIOThl KOHTAKTHBIM CIIOCOOOM

[TpuHIMDO
CEepHOM

16

3HCKTpOJ’II/ITI/I‘-ICCKaH JUucconunanus.
CunbHbIC n crna0ble SJICKTPOJIUTHI.
Peakuuu noHHOTO oOMeHa

JL.o. Uccnen.
3JIEKTPONPOBO
JTHOCTH
COETMHEHNH

CPp

17

Cpena BoaHBIX pacTBOpoB. BomopoaHsiii
nokazatens (pH) pactBopa. I'maponu3

TK
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OpFaHI/I‘-IeCKI/IX Hu HeOpFaHquCKHX
COEIMHEHUI

18

O060011eHNE U TIOBTOPEHNE H3YYEHHOTO
Mmarepuaia PenieHne pacyeTHbIX 33134

YO

19

KOHTPOJIBHAA PABOTA M 2 no
meme «Teopemuueckue OCHOGbL
Xumuu»

KP

20

[Tomoxenne metamios B [ICXD 1. U.
Menneneesa. OO1IIe CBOMCTBA
METAJIIOB.

TK

21

OO6uue cnocoObl MOJTYYEHHUS METaJUIoB.
Crinassl.

YO

22

DNeKTpoJIn3 pacTBOPOB U PACIIIaBOB
BeniecTBIloHsTHE O KOPPO3UM METAILIOB.
CriocoObl 3a1IUThl OT KOPPO3UHU

TK

23

Mertaibl TaaBHBIX NOArpynn (A-Tpyri)
MEPUOIUYECKON CHUCTEMBl XUMHYECKHX
JIEMEHTOB

CP

24

Mertannst nobounsix noarpynn (b-
IPYIII) EPUOTUIECKON CUCTEMBbI
XMMHUYECKUX 3JIEMEHTOB

TK

25

OKCI/I)II)I U TUAPOKCHUBI METAJIJIOB

TK

26

00630p CBOMCTB HEMETAJIJIOB.
OKHUCIUTENTEHO-BOCCTAHOBUTEIIEHBIC
CBOWCTBA THITMYHBIX HEMETAJIJIOB

TK

27

Oxcuapl HEeMeTaimoB. Bogopoaasie
COEIUHEHUS HEMETAIIOB

YO

28

OKcuanl HEMETAJIOB U
KHCIIOPOJICOACPIKAIITIE KUCTOTHI

CP

29

Obobwenue u nosmoperue no meme
«Hememannvi»

YO

30

KOHTPOJIBHAAI PABOTA Ne 3 no
memam «Memannwry, «Hememannot»

KP

31

IIpakTuyeckast padora Nel Pemenue
SKCIIEPUMEHTAJbHBIX 33Ja4 10 Heopra-
HUYeckod  xumuu.  OcyllecTBieHHE
IpEeBpalleHI HEOPraHUYECKUX BEIECTB.
PacnioznaBanue HEOPraHUYECKUX
BEIIECTB

ITPNel

1P

32

IIpakTnueckass padora Ne2 Pemenue
JKCMIEPUMEHTAJIbHBIX 3aJa4 10 opra-
Hudeckoi  xumuu.  OcyriecTBieHue
NpEeBpaIeHH OpPraHNYeCKUX BEIECTB.
PacrioznaBaHne OpraHMYeCcKuX BEIECTB

ITPNe2

1P

33

IIpakTuuyeckas padora Ne3 [lonyuenue,
coOMpaHue U paclo3HaBaHUE ra3oB

ITPNe3

1P

34

I'enetnueckas CBS3b HCOPTraHNYCCKUX U
OpPraHNU4YCCKUX BCIICCTB

YO

15







