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IosscHUTEbHAA 3AIMNCKA

PaGouast mporpamma cpennero ooiero oopa3oBaHus MO0 XUMHUHM COCTABJICHA Ha
ocHoBe DeepanbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTaHapTa OOIIEro
oOpa3zoBanus. B Hel TakKe YYHTHIBAIOTCS OCHOBHBIC HACH W TIOJOKEHUS
[Iporpammsl pa3BuTHs ¥ POPMUPOBAHUS YHUBEPCATBHBIX YU€OHBIX ACHUCTBUUN s
cpenHero (IoJTHOTO) 001Iero 06pa3oBaHMs.

B paboueil mporpamme npeayCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHUJIOB
JeATEeIbHOCTH O00y4YaeMbIX, MPEJCTAaBICHHBIX B IporpamMmax [Jjisi HayajabHOTO
o011ero U OCHOBHOTro 001Iero odOpaszoBanus. Cojaep:kaHue Hacrtosuiend padboueit
porpaMmMbl  UMEET OCOOEHHOCTH, OOYCJIOBJICHHBIC, BO-TIEPBBIX, MPEIMETHBIM
COJIep>KaHUEM U, BO-BTOPBIX, IMCUXOJOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMU
o0y4aeMbIX.

[Ipy w3ydyeHMM XWMHH BEAYIIYIO pPOJIb UWIpaeT TMO3HaBaTeIbHAs
nesaTeabHOCTh. OCHOBHBIE BUBI YICOHOU JIEATEIbHOCTH 00YyJaronIuXcsi Ha YpOBHE
y49eOHBIX  JICWCTBUM  BKIIOYAIOT YMEHHE  XapaKTepU30BaTh, OOBSICHSITH,
KiIaccu(pumupoBaTh, BIAACTh METOJAaMH HAyYHOTO ITO3HAHUS, TOJHO W TOYHO
BBIPKATh CBOM MBICIH, apTYMEHTHUPOBATh CBOIO TOYKY 3pEHHs, padoTaTh B
rpynme, MPEeACTaBIsITh M COOOMATh XUMHUYECKYI0 HWHGOPMAIMI0 B YCTHOW W
MUCbMEHHON (hopmax U ap.

Opna u3 3a1a4 00y4YeHUs B Cpe/IHEN MIKOJIe — MOATOTOBKA 00yUYaOIIUXCs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W MPOQECCHOHATBHOTO
nyti. OOydaromyecss JOKHBI HAYYUTHCS CAMOCTOATEIBHO CTABUTH IEMH H
OTIPECIATh IMyTH X JOCTHKCHHUS, UCITOJIb30BaTh MPUOOPETEHHBIN B IIIKOJIC OITBIT
NeSATETLHOCTH B peajbHOM JKU3HU, 3 paMKaMu y4eOHOTO Tpoliecca.

CormacHo 00pa30BaTEIbHOMY CTAHIAPTY, TJIABHBIC UeaU CPeOHezo 00uiezo
00pa3zoeanusn COCTOST B:

1) ¢opMHpPOBaHMHU TIEIIOCTHOTO TMPEJACTABICHUS O MHPE, OCHOBAaHHOIO Ha

HpI/IO6péTeHHBIX 3HAHHUAX, YMCHUAX U crioco0ax JCATCIBHOCTH,



2)

3)
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ano6peTeHm1 OIIbITa p33H006p33H0ﬁ JCATCIBHOCTH, OIIbITa IIO3HAHHUA H

CaMOIIO3HaHUA,

IMOATOTOBKE K OCYIICCTBJICHHIO OCO3HAHHOIO BBI60pa HHI[HBHI[y&HBHOfI

00pa3oBaTenbHON WK NPOPECCUOHATIBHON TPAEKTOPHUH.

bonpmioid BKJIag B JOCTHXKEHHE 3THUX LIEJEH CpEeOHEro oOmero odopa3oBaHUs

BHOCHUT u3zyuernue xumuu, KOToOpo< IIpu3BaHO obecneuums.

1)

2)

3)

4)

(1)OpMI/IpOBaHI/Ie CHUCTEMBbl XMMHYECKHUX 3HAHUM KaK KOMIIOHEHTAa €CTECTBEHHO-

Hay4YHOM KapTHUHBI MUPA;

Pa3BUTUC JITMYHOCTH o6yqa}0m1/1xc;{, HNX HMHTCIJICKTYaJIbHOC H HPABCTBCHHOC
COBCPIICHCTBOBAHUC, @OpMHpOBaHI/Ie Y HHX 3KOJOI'MYCCKH HGHGCOO6pa3HOTO

MOBEJIEHUS B OBITY U TPYIOBOM AESATEIBHOCTH;

BBIPA0OTKY Yy OOyYaromuxcsi TOHUMaHUsS OOIIECTBEHHOM MNOTpeOHOCTH B
Pa3BUTUM XUMUH, a Takke (OPMUPOBAHHME Y HUX OTHOIICHUS] K XUMUM KaK K

BO3MOXHOM 001acTu Oy IyIIen MpakTUueCcKon AesITEIbHOCTH;

dbopmupoBaHre yMeHUs  Oe3omacHOro  oOpalleHHsl C  BEIICCTBAMH,

HCIIOJIBb3YCMBIMH B HOBCCI[HGBHOﬁ KHU3HU.

Henamu uzyuenusn xumuu é cpeoHell wiKojie AIAAMCA.

1)

2)

dbopMupoBaHME Yy YyYalIUXCs YMEHHS BHUIETh W TOHUMATh IIEHHOCTh
oOpa3oBaHMsl, 3HAYUMOCTh XHMHYECKOTO 3HAHMS JJII KaXJO0r0 YeJOBEKa,
HE3aBUCUMO OT €ro Npo(ecCHOHANBHON NeATeTbHOCTH; YMEHHS pa3indaTh
dbakThl U OIICGHKH, CPaBHHUBATh OIIGHOYHBIC BBIBOJABI, BHUAECTh HX CBSI3b C
KPUTEpUSIMU OIIEHOK U CBSA3b KPUTEPUEB C ONPEACIEHHOM CUCTEMOU

LEHHOCTeH, (popMyIMpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

dbopMHpoBaHKE y yUalIMXCA LIETOCTHOTO MPEACTaBICHUS O MUPE U POJIU XUMHHU
B CO3JJaHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTUHBI MHpA; YMEHUs

O00BACHATL OOBEKTHI H IMPOUECCChI Oprmammeﬁ ,HCfICTBPITeJILHOCTH —
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OPUPOAHON, COLUMATBLHOM, KyJIbTYPHOM, TEXHHUYECKOW CpEeJibl, UCIOJIb3Ysl IS

9TOI'0 XUMHNYCCKHNC 3HAaHHNA,

3) mpuoOpereHre 00yUYAIONUMUCS OIBITa Pa3HOOOPa3HOW JNEATEIHHOCTH, OIbITA
MO3HAHUS W CAMOIO3HAHWS;  KJIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMITIETEHTHOCTEH), MMCIOIIUX YHHBEPCAIBHOE 3HAUCHUC JIJIS  Pa3IM4YHBIX
BHJIOB JICATEIIBHOCTH, — HABBIKOB PEIICHHS MPOOJIeM, NPHUHATHS PEIICHUH,
MIOMCKa, aHaiu3a W o0paboTku HMH(MOPMAIMK, KOMMYHHUKATUBHBIX HAaBBIKOB,
HABBIKOB HM3MCPCHHI, HABBIKOB COTPYIHHYCCTBA, HABBIKOB OE€30IaCHOTO

oOpallleHHsI C BEIIECTBAMU B IMOBCETHEBHOM KU3HMU.

MeToauveckne 0COOEHHOCTH Kypca

Conepxxanue Kypca peanu3yercs u3 pacyéta 1 4 B HeIeNlro. DTOT JUMHUT
BPEMEHU U 00YCIaBIUBACT PsAJl METOJIMUECKUX OCOOEHHOCTEN Kypca.

Tak kak wu3ydyeHue XuUMUM Ha 0a30BOM YpPOBHE HE CTaBUT IIEJIbIO
MOJATOTOBUTH BBINYCKHUKA CpeaHed MKoabl K caade EI'D mo xumum, TO B
MOCTPOCHUU Kypca BMECTO XEMHOLIEHTPUUECKOTO Moaxoja (kKoraa B LEHTPE
METOJMKH OOYyYEeHHs] CTOMUT XHUMHsI) WCIONb30BaH AHMPONOUEHMPUUECKUIL
nooxo0 (korga oOydeHUe XUMHUHU CTPOUTCS, B MEPBYIO OYEpe/lb, HA OCHOBE yuéTa
HHTEPECOB, CKIIOHHOCTEH M 0COOCHHOCTEN yJaIrmmuxcsl).

Craryc HenpopuiIbHOW AMCHMIUIMHBI OOpEKAeT XMMHIO B T'YMAaHHUTAPHBIX,
(bU3MKO-MaTeMaTUYECKUX KJlaccaxX W IIKOJaX Ha OYeHb HHU3KYH0 MOTHBAILIMIO €€
u3ydeHus: it OonbpIMHCTBA ywarmuxcs. [loBelllieHME WX HWHTEpeca K XUMHH
YCUJIUBACTCS MPUKAAOHBIM XAPAKMEPOM COICPXKaTeIbHON M MpoleccyaabHON
CTOPOH B MpeajiaraéMoM Kypce (T. €. «XMMHSI U KU3Hb»). Tak, Hampumep, Nnpu
W3YYCHUU TOJTUMEPHBIX MATEPUAJIOB B KYpC€ OPraHMYECKON XUMUU (POPMUPYETCS
YMEHHE YUTATh ATUKETKU TPUKOTAKHBIX U3CIHH C 1ETbI0 MPAaBIWIHLHOTO YX0/a 3a
HUMU (YMCTKA, CTUPKA, CYIIKA, YTIOXKKA).

B yueOHBIX KHUTAX U3MEHEH U A3bIK NOOAUU Y4eOH020 Mamepuanda: OH B
OoJibllleld Mepe TMOBECTBOBATEIbHBIN, CBSI3aHHBIM C  XYJ0KECTBEHHBIMH,

JUTEPATypPHBIMU MTPOU3BEICHUSIMHU, HICTOPUUECKUMHU (PaKTaMHU.
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B knaccax u mkonax rymMaHuTapHoro npodguis ydeOHoe coaepkaHHue Kypca
NpeanojaraeT yCWICHHE TCyMaHUTapu3alud B OOyYEHMHM XUMHUU 4Yepes
WCIIOJIB30BAaHUE MPUEMOB, METOZOB U CPEACTB, XapaKTEPHBIX ISl TYMaHUTAPHBIX
JUCUUIUIMH. Tak, B IKOJaX M KJlaccax ¢ yrIyOJIEHHBIM U3y4EHHEM MHOCTPAHHOIO
s3bIKa XOpomui 3¢ (eKT MaéT uTeHrne XMMHYECKOTO MaTepuajia Ha MHOCTPaHHOM
A3bIKE. YUHUTENI0 HEoOX0auMO moa00paTh COOTBETCTBYIOIIMK Mporpamme IIo
XUMHH MaTepuanl Ha HHOCTpPaHHOM s3bike. Eciam mombop Takoro marepuaia
OCYILIECTBUTH JOCTATOYHO TPYIHO, OCOOCHHO B YCJIOBUSAX CEJILCKOM IIKOJbI WU
IIKOJIBI  HEOONBIIOrO0 HACEIEHHOTO IyHKTa, TO MOYHO BOCIOJb30BATHCS
BO3MOYKHOCTSIMU MeCTHOM Oubnuoreku wuinm HuTepHeta. byner mnolsie3HbIM
IpUBJIeYb K paboTe 1Mo noadopy XMMHUECKOIO MaTeprajia Ha HHOCTPAHHOM SI3bIKE
Y CAMHX yYaIIUXCS.

Taxxe B A3BIKOBBIX IIKOJaX OOJIBIIOE 3HAUEHUE Ui YCUJIEHHS MOTUBALMU K
U3YYECHHUI0 XHMHMYECKOIO Marepuajga HMMEET HCIOJb30BAHUE MEKIIPEIAMETHBIX
CBA3€H XUMHUM C HWHOCTPaHHBIM S3bIKOM. Tak, Hanpumep, 3(PQPEeKTUBHO
OpUMEHEHUE 3aJaHuil It OTpabOTKM Y4eOHOTO COJepXKaHUs Kypca Ha
YCTAaHOBJICHHE AHIJIOS3BIYHOW 3THMOJIOTMM XHMHUYECKMX TEPMHMHOB (HampUMep,
CUMBOJIbHbIE 0003HAUYEHHSI OTHOCUTEIBHBIX ATOMHOW M MOJIEKYJISIPHOW Macc A, U
M, mpoucxoasat ot auri. relative) wimm ux 3BoOLKHU (HATPUMED, TPEY. «KKAMAIu3»
— anri. catalize — pyc. kamanu3z). C GONBIINM yTOBOJIBCTBHEM YYAIIHECS IIKOJ
M KJIAcCOB C YINIyOJIEHHBIM M3yYEHHEM HWHOCTPAHHOIO S3bIKa HAXOIAT H
OPEICTaBISIIOT HMHPOPMAIUI0 O POJNM  YYEHBIX-XUMHKOB WM O Pa3BUTHH
XMMHYECKON MPOMBIIUIEHHOCTH B CTpPaHax H3y4yaeMoro s3bIKa, KOrja TOTOBST
COOOILIEHUS M  Tpe3eHTauud 1o  3afaHusM  pyOopuku  «Vcmomnb3yiite
JIOTIOJIHUTEIbHYIO HH(OPMALIMIO U BBIPAa3UTE MHEHUE.

B ryMaHuTapHbBIX IIKOJIAX JHJAKTUYECKH ONPABOAHO HCIIOJIb30BaHUE
CUMBOJIMKU, TIPUHSATOW B PYCCKOM f3bIKE Al 00O3HAYEHUs 4YacTei ClioBa, IpU
dopmupoBaHnurn OOOOMIEHHBIX 3HAHMM MO XUMHYECKOW HOMEHKIJIAType. ITOT

pUEM HCIOB30BaH B yueOHbIX KHUTax 10—11 kmaccos.



Hanpumep, B opraHMuecKoi XMMHH CHMBOJHKA PYCCKOTO SI3bIKa TIOMOTAeT
dbopmupoBanuto HomeHkIaTypel MIOITAK. Tak, obmuii crmoco® oOpa3oBaHus
Ha3BaHWW TpEACTbHBIX OJHOATOMHBIX CHUPTOB W MPEACIbHBIX OIHOOCHOBHBIX

KapOOHOBBIX KUCJIOT MOXET OBITh OTPAXKEH CIACAYIOUIMMH 3aITUCIMU:

YA
AJkaH-0J1 (METaHOJ, 3TaHOJI, MPOTaHo-1);
N\
AJkaH-0B-a | KHCJIOTa (METaHOBasl, ’TAHOBAS U T. 11.).

VRS

B mnponeccyaqibHOM OTHOLIEHHH B KjaccaX TyMaHUTapHOro mnpoduis, B
KOTOPBbIX 00y4aeTcsi OOJIBIIMHCTBO JETEH C SAPKUM OOpa3HbIM BHUJIEHUEM MU,
CKJIOHHBIX K OMOLMOHAJIBHBIM  MEpPEKUBAHUAM, 3HAUUTENbHBIA 3 deKT
JOCTUTAETCS NPU UCIOJB30BAHUU NPUEMA AHUMAYUU, T. €. HAJCIECHUs OOBEKTOB
HEXHUBOIO XMMHYECKOTO MHUpa (IJIIEMEHTOB, BEIIECTB, MaTEPHAJIOB, PEAKIUN)
XapaKTepHBIMU Y€pTaMU U MPU3HAKAMH >KMBOIO, UX «oyesoBeurBaHue». OO0mui
crioco0 AOCTHXKEHUS TOU 1IEN OTpakaeTcsi B 0000IIEHHOM Ha3BaHUM OTACIBHBIX
3aJlaHuid Kypca, B KOTOPBIX HEOOXOAMMO PAaCKPBITh XYJI0KECTBEHHBIM 00pa3
BellecTBa WK npouecca. Cieyer NoJ4epKHyTh, YTO yYaIIHUECS C yIOBOIbCTBUEM
NUIIYT HEOOJIbIIME JIMTEpaTypHbIE TNPOU3BENECHUS (ICCE, CHHKBEWHBI) TaKOIro
IUIaHa, TEM CaMbIM COBEPILEHCTBYSl CBOIO JINTEPATYPHYIO MUCBMEHHYIO PEub U
ycBauBasi HEOOXOAMMOE XUMUYECKOE COepKaHUE.

B knaccax ¢u3nko-MaTeMaTHUeCKOro Mpoduiis, 0OUeBUIHO, COAepKaTebHas U
npolieccyanbHasi CTOPOHBI 00YYEHUSI XUMHH JJOJKHBI ObITh HECKOJIBKO UHBIMH.

Ecnu B yacTH CBSI3M XMMHHU C )KU3HBIO OHU COBIIAJAIOT C €€ MpEenolaBaHueM B
KJIaccax TyMaHUTapHOTO Npoduiisi, To B 0TOOpe yueOHOro MaTepuana U METOIUKE
KypC mpeamnosaraeT HWCIOJIb30BaHUE JPYyrol AUAAKTUKU. Hexkoropeie Tewmsbl,
OCOOCHHO CBsI3aHHbIE C (U3MKOM (CTpOEHHE aTroMa M BEIIECTBAa, HEKOTOpHIE
acreKkThl ()U3WYECKOM W KOJUIOMIHOM XWUMHHM, Ta30Bble 3aKOHBI), d(dekTuBHEE
U3ydyaTh Ha OCHOBE aKTHBHBIX (opM oOydeHus (Oecenbl, OUCIYyTa, 3JIEMEHTOB
YPOKOB-KOH(EPEHLIMI), YTO TMO3BOJSIET 3HAYUTENBHO  YBEJIUYUTH  JIOJIIO

CaMOCTOSITeTIbHOM paboThl yyamuxcs. Takoi mojaxoa 1aéT BO3MOKHOCTh IIHMPOKO
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UCIIOJIb30BaTh MEXIPEIMETHbIE CBSI3U U (OPMHUPOBATH E€IUHYI) E€CTECTBEHHO-
HAay4YHYI0 KAPTHHY MHPA.

B kypce W3MeHEHa U MUIAKTUYECKAS POJib XUMUYECKO20 IKCHEPpUMEHma u
pacuémmuuvix 3a0ay no Gopmynam u ypagHeHuM.

Xumuss — ocobas ydeOHasT JUCLUUIUIMHA, B KOTOpPOW Hapsiay C
TEOPETUUECKUMHU 3HAHUSMU (GOPMHUPYIOTCS TakKe DKCIIEpUMEHTalIbHbBIE U
pacyéTHble yMEHHs M HaBblKM. HO MMEHHO Ha XMMHYECKMM DKCHEPUMEHT U
pelieHre pacu€THBIX 3a7a4 KaTacTpo(UUEeCKHd HE XBAaTUT BPEMEHHU, OTIIYILIEHHOTO
Ha ydeOHBIA mporecc Ha 0a3oBoM ypoBHE. [loaTomy B Kypce NpemycMOTpeH
00s3aTENbHBIA JIEMOHCTPAILIMOHHBIA SKCHEPUMEHT MPHU PACCMOTPEHHH KaXKIOU
YKPYMHEHHOW TUIAKTUYECKON equHuIlbl — maparpada. Tak kak 1abopaTOpHBIM
YUYEHHUYECKUI HKCIIEPUMEHT B CHUJy Y3KOTO BPEMEHHOTO JUMHUTa NPHOOPETAET B
W3YYEHHM Kypca »JSNU30JWYECKUM XapakTep, TO IPEANOJIaracTcsl MMUPOKOE
IIPUBJICYCHNUE K BBIIOJHEHUIO JEMOHCTPALIMOHHOIO JKCIIEPUMEHTA Y4YalllUXCs B
KAu4eCTBE ACCHUCTEHTOB YYHUTENSA. OTO MO3BOJUT NOAJNEPKMBATh HA JIOJHKHOM
YpPOBHE TMPAKTUYECKUE YMEHUS ¢ HaBBIKA YydYaluxcsd, CPOpMUPOBAHHBIE B
OCHOBHOM 11KoJie. HekoTopyro HanmpspkEHHOCTh B 00€CIIEUEHHOCTH HATJISHOCTBIO
YPOKOB XHMHH JOJDKHBI CHATH OOfA3aTENbHbIE KOJUIEKIMH, MOATOTOBIIEHHBIE K
KaXXJOMY YPOKY XMMHUU Ha OCHOBE PUCYHKOB-KOJUIaXKeH, UMEIOLXCA B y4ueOHOM
nocobuu. 1, HakoHel, 4acTh MpoOJieM XUMUYECKOT0 IKCIIEPUMEHTA MOTYT PELIUTh
MHOTOYHMCIIEHHBIE BHJAEOMATE€pUalbl, CONpOBOXAaromme Kypc. OnHako Takue
3aMEHbI IIPUMEHUMBI TOJIBKO B TOM CIIy4ae, €CIU AUKTYIOTCS MPABUJIAMU TEXHUKHU
0€30MacHOCTH WJIM €CITU pealibHbIe SKCIIEPUMEHTBI TPEOYIOT 3HAYUTEIBHBIX 3aTpaT
BPEMEHH.

DNHU301MYECKOE, @ HE CUCTEMHOE BKJIIOYEHUE PACUETHBIX 3a7a4 1Mo GopMysiam
M YpaBHEHHUSM B TMPOLECC HW3YyYECHHS Kypca NPUBOAUT K pas3pblBy JBYX
B3aMMOCBSA3aHHBIX CTOPOH PACCMOTPEHHSI XMMHUYECKUX OOBEKTOB (BEIIECTB H
peakiuii) — Ka4eCTBEHHOM M KOJIMUECTBEHHOW. Tak Kak Ha ypoke Ha pelieHue
pacuéTHBIX 3a7a4 IO XHUMHUU BBIACIUTH BpeMsl MPOOIEMATHUYHO, HEOOXOIUMO

HCII0JIb30BaTh BCE BO3MOKHOCTHU CaMOCTOSITCILHOM pa6OTBI ydyamuxcsa, U B
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NEepPBYI0 OYepelb MPHU MOATOTOBKE JOMAIIHEro 3aJaHus. MOXKHO HCIOIb30BaTh
npuBeIEHHBIE B B KOHIIE KaXJIOro mnaparpada mocoOusi pacy€THbIE 3aJayd,
OLICHMBAsi UX U KOMMEHTHUPYS pe3yJbTaThl OIEHOK B Hayaje KaXJIOro ypoka Ha
OPOTSHKEeHUH 3—b5 MHUHYT. Takas TEXHOJIOTHUS TO3BOJSIET PEUINTh €lE OJHY
po0semMy, KOTopasi BOSHUKAET MpHU 00yIeHUN XUMHUH Ha 6a30BOM YpOBHE B
YCIOBUSIX BPEMEHHOTO IIEWTHOTa, — TIPOOJIEMYy HAKOIUICHHS OIEHOK W
000CHOBAHHOCTH BBICTABJICHUS PYOCKHBIX (MIOJYTOIOBBIX) U UTOTOBBIX (TOJOBBIX)
OLICHOK YYaIll1MCsl.

Ycunenue momueayuu yuawjuxca k usyuenuro Henpo@uivbHOU Xumuu
peanuszyemca 6 Kypce uepe3 pPACKPbIMUE C8A3U UYUAEMO20 Mamepuana ¢
O0yoyuieil npogheccuonanvHoil 0eamenbHOCHbI0 6bINYCKHUKA CPEOHell WKOJTb.
HauGonbmuii >¢dext maér camocTosiTeNbHAs padoTa CTAPHIEKIACCHUKOB 110
packpeiTHiO 3TOM cBs3U. Kypc mnpeaycmaTpuBaeT BBINOJHEHHUE YYalllUMHCS
3aganuil Tuna «lloaroroBeTe paccka3 O TOM, Kak CBA3aHbl 3HAHHS KOHKPETHOU
TEMbI 10 XUMHH C OOydyeHHEM B BbIOpaHHOM Bamu BY3e unu c Bamei Oynymieit
npodeccueity; «Ha3zoBuTe WH3BECTHBIE BaM MEXIYHAPOJIHBIE BOOPYKEHHBIE
KOH(JIMKTBI, KOTOPHIE CBSI3aHbl CO CTPEMJIEHUEM YCTaHOBUTb KOHTPOJIb Haj
IPUPOAHBIMA UCTOYHUKAMU YTIEBOA0POAOBY»; «[IpuBenure npuMepsl HHTErpaunii
DKOHOMHMK PAa3JM4YHBIX CTPaH, OCHOBY KOTOPBIX COCTABJISIET MCIOJb30BAHUE
OPUPOJIHOTO ra3a» WIM MpHU MOJATOTOBKE OTBETOB Ha Bompochl «Kak MupoBbie
1EeHbl Ha He(Th BAMSIOT Ha Oro/KeT Haiel crpanbl? [Ipennoxure cBou BaprHaHThI
YMEHBILIEHUSI 3aBUCUMOCTH 3KOHOMHKHM Poccuu oT kosneOaHusi MUPOBBIX IIEH Ha
HEeDTH» U T. II.

B crapmux kiaccax B KauecTBE OpPUEHTHPOBOUYHOM OCHOBBI 0000IIEHUS
BAKHEUIINX TMOHITUH W TEOPUH XUMHUU CIyXaT ¢huiocogpckue kamezopuu,
HaIlpUMeEp KaTeropuss «OTHOCUTEIbHOCTH HMCTHUHBD». Tak, B XOJ€ IJUCKYCCHUHU O
KJIACCU(PUKAMU XUMHYECKHX SJIEMEHTOB, MPOCTHIX BEIIECTB (METAIbl H
HEMETaJUlbl) W COEAMHEHWH (OKCUABI M TUIPOKCUABI) CTAPLIEKIACCHUKU

YCBAUBAKOT 0a30BbIC MMOHATHS KypcCa (CTpO@HI/IC aToMa M BUJblI XMMHYCCKUX
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CBSI3€H, TUIBl KPUCTAJUIMYECKHX PEMETOK M (U3NYECKHE CBOMCTBA BEIIECTB,
aM(OTEpHOCTB).

OmvH yac B HENENI0, OTBEAEHHBIM Ha M3y4yeHUE Kypca, Mpearnojaraet
[IUPOKOE  HCHOJb30BAHUE JIEKYUOHHO-CEMUHAPCKOW  (hopmbl  npoeedenus
YueoHvx 3anamuil. ITO TO3BOJIAET CTAPIICKIACCHUKAM HE TOJBKO 3(PPEKTUBHO
yCBaMBaTh COJEPKAHUE Kypca, HO U TOTOBUT UX K MPOJOIHKEHUIO 00pa30BaHUs B

BBICIIICH IIKOJIE, TAe Takas (opma mpeodiiagaeT.

O01mas xapakTepucTHKA Kypca
KonuyecTBO 4acoB, OTBEIEHHOE HAa U3yYE€HHE XUMHH Ha 0a30BOM YPOBHE, U
COOTBETCTBHE OOpa30BATEIbHOMY CTAHAAPTY OMNPEACIWIN TIATENbHBIA OTOOP
COJIEpP>KaHMs Kypca XMMHUH, TTO3BOJISIIOLIETO:
® COXPaHUTh JOCTAaTOYHO ILENOCTHBIA M CUCTEMHBIM KypC XHMHUHU, KOTOPBIN
(dopMHpoBaCcs Ha MPOTSHKEHUH JECATKOB JIET KaK B COBETCKOH, Tak W B
POCCUHCKOW IIKOJIE;
® 0CBOOOJUTH KYypC OT M3JIUIIHE TEOPETU3UPOBAHHOIO U CIOKHOTO Marepuala,

JUTsl OTPaOOTKHU KOTOPOTO TpeOyeTcs HeMaJIo BPEMEHH;

® MaKCUMaJbHO COKPAaTHTh Ty OIMCATEJbHYIO YacTh B COAEpPKAHUU Y4YEOHOU
JTUCLUIUIMHBI, KOTOpasi MO3BOJISIET 00ECIEYUTh NPOPUIBHBIA YPOBEHb 00yUEHUs

IpeaMETY;

® BKJIIOYUTH B KypC MaTE€pUAJI, CBSI3AHHBIN C IIOBCEIHEBHOU KU3HBIO YEJIOBEKA, C
Oynymielr mpodecCHOHATBHON JeATEeIbHOCTHIO BBIMYCKHUKA, HAMPAMYIO HE

CBSI3aHHOU C XUMHUEM.

MeTomnoI0THYecKOil OCHOBOM MOCTPOEHUS y4eOHOTO COJepkKaHUs Kypca
XUMUHU JUISL CPEJTHEH IIKOJIbI 0a30BOT0 YPOBHS SIBUWJIACH HAesi HHTETPHPOBAHHOTO

KYpca, HO HE €CTECTBO3HAHMSI, 4 XUMUHU.
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CrpyKTypa MHpeasaraeMoro Kypca pemaeTr JBe MpoOJeMbl MHTETPALUU B
OOyuyeHUU XUMHH: TIepBasi — BHYTPUIPeAMETHAsi MHTerpaunus, BTOpas —
MEKIpeIMEeTHAA.

BayTtpunpenMeTHas WMHTErpanus ONpEeiseT CIEAYIOUY0 O4epENHOCTD
M3YUYECHHs Pa3/IeiIOB XMMHH: BHAYAJIE U3y4aeTCsl OpraHuyecKass XUMHs, a 3aTeM —
obmast xumus. Takoe CTpykTypupoBaHuUE OOYCIOBJIEHO TEM, 4TO O0OOLIeHHE
CoZiepKaHUsl NpeAMeTa IMO3BOJSIET Ha 3aBeplIalolieM 3Tamne cOpMUpPOBATh y
BBIITYCKHUKOB CPEIHEW IIKOJIBI IPEACTABICHUE O XMMUU KAaK O LEJIOCTHOW HAYKe,
IIOKa3aTb €JMHCTBO €€ MOHATHH, 3aKOHOB W TEOPHUH, YHUBEPCAIBHOCTh H
MPUMEHUMOCTb MX KaK JJI1 HEOPTaHUYECKOH, TaK U JI1 OPraHUYECKON XUMHH.

MexnpeaMeTHasi MHHTErpanus M03BOJISIET, ONMPAsACh HA 3HAHUS 110 XUMUH,
OOBEIUHUTh 3HAaHUSA MO (PU3MKE, OMOJOrHH, reorpauu, SKOJIOTHH B €IUHOE
NOHUMAHUE MPUPOJBI, T. €. CPOPMHUPOBATH ILEIOCTHYI) €CTECTBEHHO-HAYYHYIO
KAPTUHY OKPY’KAIOIIET0 MHUpA. JTO IMO3BOJUT CTAPUIEKIACCHUKAM OCO3HATh, YTO
0e3 3HaHUM MO XUMHUHM BOCHPHUITHE OKPYKAIOIIEro Mupa OyAeT HEMOJHBIM H
ylIepOHbIM, a JIIOJIM, HE MOJYYUBIINE TaKUX 3HAHWM, MOTYT CTaThb HEOCO3HAHHO
OMAaCHbIMM, TaK KakK XUMHYECKM HETrpaMOTHOE OOpalleHue C BEIIeCTBaMH,
MaTepHaJIAMH U MPOLIECCAMU NPEIACTABIAET YIPO3Y JUIsl JKU3HU.

Kpome 3Tux nAByX BeIyIIMX HWHTETPUPYIOIIUMX HAEH, B Kypce XHMHHU
peanusyercs em€ ONHA HAes — HIed UHmezpayuu XUMUYECKUX 3HAHUU C
2YMAHUMAPHLIMYU — OUCYUNIUHAMU. ~ WCTOpUEH,  JUTEpaTypol, = MHUPOBOH
XYyJI0O)KECTBEHHOM KYJIbTYpOH. OTO, B CBOI OYEpEdb, MO3BOJISIET CPEACTBAMHU
y4eOHOro ImpeaMera 1oka3aTh pojb XUMUU U B COLIMAIBHON c(epe YenoBEeYeCKOM
NESTENIbHOCTH, T. €. MOJIHOCTHIO COOTBETCTBOBaTh HIAESIM 00pa3oBaTEbHOTO
cCTaHAapTa.

OcobeHHOCTH cofepKaHud OOydYeHHs XUMHM B CpeAHeH (MOJHOM) MIKoJe
OOyCNOBJIEHBI CIEeUUM(UKON XHMHUM KaKk HAyKd M TOCTABICHHBIMHU LEISIMHU.
OCHOBHBIMH TpOOJIEMaMU XHMHUHU SIBIISIOTCA H3Y4YEHHME COCTaBa M CTPOCHUSA
BEILECTB, 3aBUCHMOCTM HX CBOWCTB OT CTPOCHUS, IIOJYYEHHE BEIIECTB C

3aJJaHHBIMM CBOWMCTBAMU, UCCJIEAOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX PEAKLIHNMN
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U IIyTEH YIIPaBJICHWS UMHU B LEIAX IMOJIYYEHHs BEILECTB, MATEPUAIIOB U DHEPIUU.
[Tostomy B paboueit mporpamMme IO XHUMHH HAIlTd OTPaXCHHE OCHOBHBIC
COJIEpIKATEIIbHBIC JIUHUN:

e «BemecTtBo» — 3HaHUSA O COCTaBE U CTPOEHUHM BEUIECTB, UX (U3MUYECKUX U

XUMHUYCCKHUX CBOﬁCTBaX, OMOJIOTTYECKOM ,HeﬁCTBHH;

o «XMMHUYECKas pCakuus» — 3HAHHUA 00 YCIOBHAX, B KOTOPBIX IIPOABJIAIOTCA
XMMHUYECKHE CBOMCTBA BCIICCTB, crocobax yYpaBJICHUA XHUMHWYCCKUMUA

POIECCaMU;

L4 «HpI/IMeHeHI/Ie BEIICCTB» — 3HAHHUA H OIIBIT HpaKTI/I‘IeCKOfI ACATCIBHOCTH C
BCIICCTBAMHU, KOTOPLIC HanboJiee 4acTo IIPUMCHATCA B HOBCCI[HCBHOﬁ KHN3HU,
IMUPOKO HCIIOJIB3YIOTCA B IIPOMBIIIIICHHOCTH, CCIBbCKOM XOSHﬁCTBe, Ha

TPAHCIIOPTE;

e (JI3pIK XMMHMM» — CHCTEMa BAXXKHEHMIIMX MOHATUM XUMHUHA W TEPMHUHOB, B
KOTOPBIX OHU OIMCHIBAKOTCS, HOMEHKJIATyPa HEOPTraHUYECKUX BEILECTB, T. €. UX
Ha3BaHUs (B TOM YHCII€ U TPUBUAJIBHBIE), XUMUYECKHE (POPMYJIIbI U YpaBHEHUS,
a TaKXe MNpaBWIa MepeBoAa MHPOpPMALMKU C €CTECTBEHHOIO S3blKa HA SA3BIK

XUMHH B 00paTHO.

MecTo npeamera B y4eOHOM ILJIaHe

denepanbHbIN rOCYyJapCTBEHHBIN 00pa3oBaTeNbHbBIN cTaHaapT
MIPElyCMATPUBAET U3yUYEHUE KypCa XUMUHU B CPEIHEN LIKOJIE KAK COCTABHOM YaCTH
npeaMeTHon obsactu « EcrecTBeHHO-HAYYHBIE TPEIMETHDY.

B 6a3sucHoM yueOHOM IUIaHE CpEIHEW IIKOJIBI XUMHUS BKJIIOYEHA B pasien
«Copnepxxanue, (QOpMUPYEMOE YYaCTHUKAMH OOpa30BaTEIbHOIO IPOLECCay.
OOyuaroruecss MOTYT BBIOpaTh JJIi W3YYEHHS WM HWHTETPUPOBAHHBIA KypC
€CTECTBO3HAHUS, WIIM XUMHUIO KaK Ha 0a30BOM, TaK U HA yIIyOJIEHHOM YPOBHE.

Pabouass mporpamma mo XuUMUU ISl CpeAHEero ooiiero oOpa3oBaHMs Ha

0a30BOM YpPOBHE COCTaBJICHA M3 pacuéTa 4acoB, YKa3aHHBIX B 0a3MCHOM y4eOHOM
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miane oOIeoOpa3oBareabHbIX opranusanuii: 1 gac B Hegemo (70 dacoB 3a 1Ba

roja oOy4eHwus).

JInuHOCTHBIE, MeTANIPEeAMETHBIE U IIPeIMETHbIE Pe3yJIbTAThI

OCBOEHHSI Kypca

I{CHTCJ’ILHOCTB YUUTCIIL B O6y‘-ICHI/IPI XUMHUHU B CpGI[HGfI IMKOJC OOJI’KHAa OBITH

HarpaBJICHA Ha JOCTHXCHHC O6y‘—IaIOHII/IMI/ICH clIcayrommx JinYHOCHIHbBIX

pe3yibmamog:.

1)

2)

3)

4)

B IIEHHOCTHO-OPUEHTAIITMOHHOU chepe — 0co3HaHue pOCCUUCKON ITpakIaHCKON

NACHTUYHOCTH, ITaTPUOTHU3MAd, HYBCTBA I'OPAOCTH 34 pOCCHfICKYI-O XUMHUYCCKYIO

HayKy;

B TpyIOBOM cepe — comosHocmb K OCO3HAHHOMY BBIOOpY JajbHEHIIeH

00pa3oBaTEIbHON TPACKTOPUU WU TPYJIOBOM AEATEILHOCTH;

B TO3HaBaTeIbHON (KOTHUTHBHOM, WHTEIUICKTyalbHOW) cdepe — ymeHue
VOPaBISITh  CBOCM  TO3HABATEIBHON  JIEATENBHOCTBIO,  20MOBHOCMb U
cnocodonocms K 0Opa3oBaHMIO, B TOM 4YHCJIE CamMo00pa3oBaHWIO, Ha
NPOTSHKEHWH BCEW JKM3HU; CO3HATENBHOE OTHOIIEHHWE K HENPEPhIBHOMY
00pa30BaHUI0 KaK YCIOBHUIO YCHENTHOW mpodeccuoHambHON M O0IIeCTBEHHOM

ACATCIIBHOCTH,

B cdepe cOepexeHus 300pOBbS — HpUHAmMUe W peanu3ayus LIEHHOCTEH
30poBOro W Oe3omacHoro obpasa KU3HU, Henpusmiue BPETHBIX TMPUBBIYCK
(kypenusi, ymoTpeOJIeHHs ajKOrojsi W HAapKOTMKOB) Ha OCHOBE 3HAHUN O

TOKCHUYCCKOM U HAPKOTHUYCCKOM IIGI\/'ICTBI/II/I BCIICCTB,

Memanpeomemnvimu pe3ynbmamamu OCBOCHUS BBIMYCKHUKAMH CpEIHEH

IOKOJIbI KypCa XUMUH SABJIAOTCH:

1)

ucnovbzoearnue YMGHI/Iﬁ N HABBIKOB PAa3JIMYHBIX BUIOB M03HABATEIILHOU
ACATCIIBHOCTHU, npumeHeHue OCHOBHBIX MCTOJOB IIO3HAHUMA (CI/ICTGMHO-

nH(GOPMALIMOHHBIN aHaIN3, HAOII0IeHNE, U3MEPEHHUE, TPOBEICHHUE



2)

3)
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OKCIICpUMEHTA, MOACIIMPOBAHUC, HCCICAOBATCIILCKAA I[GS[TeJII)HOCTB) JJIA

N3Yy4CHUS PA3JIIMYHBIX CTOPOH 0pr>{<a}0meﬁ HGﬁCTBHTCHLHOCTH;

gnadeHue OCHOBHBIMH HHTEIUIEKTYaJIbHBIMU omnepanusaMu ((popmyiaupoBka
TUIOTE3, AaHAIM3 U CHUHTE3, CpPaBHEHHWE U CcUcCTeMaTh3anus, o0OoOLIeHHE U
KOHKpETH3allisi, BbBIABICHUE TPUUYMHHO-CIEACTBEHHBIX CBSI3€ M IIOUCK

aHaJIOrOB);

nosHanue OOBEKTOB OKPYXKAIOIIEro MHpa OT OOIIEro 4epe3 OCOOEHHOE K

CAMHNYIHOMY,

4) ymenue BBIIBUTATh HJCH M OIPEICIATh CPEJCTBA, HEOOXOIUMBIC IS WX

peanu3anum,

5) ymenue ompenensaTp LENM W 3aJa4d JESTEIBHOCTH, BBIOMpATh CpPEACTBA

6)

peai3anuu HCJIu U IIPUMCHATb UX Ha IIPAKTUKC,

UCNONIb306aHUE PA3AYHBIX HWCTOYHHUKOB [JI TIOJYyYEHUS XHUMHUYECKOUN
uH(pOopMaIK, TOHUMaHUE 3aBUCUMOCTHU COACPKaHUS U (POPMBI IIPEICTABIICHUS

uHopManuu OT 1ejield KOMMYHHUKAIMHU U ajpecaTa;

7) ymeHue MpOITyKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MTPOIIECCE COBMECTHOM

8)

ACATCIbHOCTH, YUYHUTBIBATH IIO3UMIHUHU JPYIHX YYACTHHUKOB IOCATCIBHOCTH,

s pexTUBHO pazpemarb KOHPIUKTHI;

20MOBHOCMb U CHOCOOHOCTP K  CAMOCTOSTENBbHOW  MH(GOPMaLMOHHO-
MO3HABATEIbHONW JEATENbHOCTH, BKJIIOYas YMEHHE OpPUEHTUPOBATHCS B
pa3IMYHBIX  MCTOYHHMKAX  HMHGOpPMAlUM, KPUTHUYECKH  OICHUBATh W

UHTEPIPETUPOBATH HHPOPMALINIO, TOTYYAEMYIO U3 PA3JIMYHBIX HCTOUHUKOB,;

9) ymenue WMCHMONB30BaTh CpPEACTBA WH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX

texHosorui (naniee — MKT) B pemieHun KOrHUTUBHBIX, KOMMYHUKATHUBHBIX U

OpraHM3aIMOHHBIX 33]1a4 C COOMI0IeHHEM TPeOOBaHUI APTrOHOMUKHU, TEXHUKH
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6630HaCHOCTI/I, TUTHUCHBI, pecprOC6€p€}K€HI/I}I, IMPaBOBbIX U OTHYCCKHUX HOPM,

HOpPM HMH(OPMaAIIMOHHOM 0€3011aCHOCTH;

10) 6nadenue SA3BIKOBBIMH CPEICTBAMH, B TOM YHCJIEC M S3BIKOM XUMHU —

YMCHHUC SCHO, JIOTHYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHUA, UCIIOJIB30BATH
AJICKBATHBIC A3BIKOBBIC CPCACTBA, B TOM YHCIIC U CHMBOJIBHBIC (XI/IMI/I‘IGCKI/IG

3HaKH, GOPMYIBI U YpaBHEHHS).

Ilpeomemmuvimu pe3ynomamamu W3y4eHUs XUMHUM Ha 0a30BOM YpOBHE Ha

CTYIIEHH CpPEHETO 00IIero 00pa3oBaHUs SIBIISIIOTCS:

=

B ITIO3HaBaTENbHOMU chepe

3nanue (nonumanue) N3yICHHBIX TTOHITHI, 3aKOHOB U TCOPHIA;

. YMeHue ONUCbIBATL ACMOHCTPALMOHHBIC HW CaMOCTOATCIBHO HpOBeI[éHHBIe

AKCTIIEPUMEHTHI, UCTIONB3YS JI 3TOTO0 €CTECTBEHHBIN (PYCCKUNA, POAHON) S3BIK U

A3BIK XUMHU,

YMeHUe KJIaCCI/I(bI/II_[I/IpOBaTB XUMHYCCKHUC OJCMCHTBI, IIPOCTBIC M CJIIOKHBIC
BCIICCTBA, B TOM YHCJIC U OPraHUYCCKUC COCAMHCHNA, XUMHWYCCKHUC PCAKIINU I10

Pa3HbIM OCHOBAHUAM;

YMeHUue XapaKTCPU30BaATh U3YYCHHBIC KJIIACCHhI HCOPTaHUYCCKUX U OPraHUYCCKHUX

COGI[I/IHGHI/If/'I, XUMHNYCCKHUC PCAKINU;

2O0moeHOoCcmb TIPOBOAWUTDH XUMUYECKUHN OKCIICPUMCHT, Ha6J'IIOIIaTB 3a €ro
MMPOTCKAHUCM, (1)I/IKCI/Ip0BaTB PE3YJIbTATBI CaMOCTOATCIIBHOT'O "

JIEMOHCTPUPYEMOIO IKCIEPUMEHTA U J€JaTh BHIBObI;

ymenue GOPMYIHPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH

CBOMCTBA HCN3YUYCHHBIX BCHICCTB 110 aHAJIOTHUH CO CBOMCTBaMM HN3Y4YCHHBIX]

nouck WCTOYHUKOB XHMMHUYECKOM HMH(POpMAIUHU, TMOJyYeHHEe HEOO0XOAUMOM
uHpopMaluy, €€ aHaliu3, W3rOTOBJICHHE XHUMUYECKOr0 HWH(POPMALMOHHOIO

IMPpOAYKTa U €r0 IIpE3CHTALIUA;
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8. enadenue 00s3aTENBHBIMM CHPAaBOYHBIMU Marepuanamu: llepuoanueckoil
cUCTEMOM XuMu4eckux anemeHToB /. . MenneneeBa, Tabnuiei pacTBOPUMOCTH,
IEKTPOXUMUYECKUM psaaoM HaIPsHKCHUN METaJuIOB, psaaoM
AIEKTPOOTPULIATENBHOCTH — JUUII XapaKTEPUCTUKNA CTPOECHUS, COCTaBa U CBOMCTB
aTOMOB XMMHYECKHX 371eMeHTOB [—IV nepnoioB u 00pa3zoBaHHBIX UMM MNPOCTHIX U

CJIOKHBIX BCIICCTB,

9. ycmaHnoeéneHue  3aBUCUMOCTHM  CBOWCTB M TNPUMEHEHHUS  BaKHEHIIMX
OPTraHWYECKUX COEIMHEHUN OT HUX XHUMHYECKOrO CTPOEHUSA, B TOM YHCIE U
O0OYCJIOBJIEHHBIX XapaKTEPOM ATOTO CTPOEHUS (MPeAeTbHBIM WA HEMPEACIbHBIM)

U HaM4MeM (PYHKITMOHAJIBHBIX TPYIIIT,
10. mooenuposarnue MosieKya HEOPTAaHUUECKUX U OPTAaHMYECKUX BEIECTB;

11. nonumanue xuMu4ECKON KapTHHBI MHpPa KakK HEOThEMJIEMOM YacTH HGJIOCTHOﬁ

HAay4YHOU KapTUHBI MUPA;

Il. B IIGHHOCTHO-OPUEHTAIIMOHHOU cepe — ananuz v oyeHka MOCISICTBUMN IS
OKpYy’)Xarolieid cpeabl OBITOBOM HM  TPOU3BOJCTBEHHOM JCATEIBLHOCTH
YEJIOBEKa, CBSI3aHHOM C MPOU3BOJCTBOM M TNEPEpadOTKON XUMUYECKUX

MPOIYKTOB;

I1l. B TpynoBoil chepe — npogedenue XUMUYECKOTO SKCIEPUMEHTA; pazgumue
HAaBBIKOB  Y4YEOHOW,  MPOEKTHO-HCCIEAOBATENbCKOH W TBOPUYECKOU

ACATCIIBHOCTHU ITPH BBINIOJIHCHU N MWHAUBUAYAJIBHOTO IIPOCKTA 110 XUMHUU,;

IV. B chepe 3mopoBoro obpaza Xu3HH — coOI00eHUe TIpaBUil OE30MacHOTO
oOpaleHusi ¢ BEIIeCTBAMHU, MaTepUalaMy; OKa3aHWE TIEPBOH MOMOINU TIPH
OTPaBJICHUSAX, OKOTaX W TpaBMaX, IMOJIYYCHHBIX B Pe3yJbTaTe HapYIICHHUS
MpaBUJI TEXHUKU 0€30TMaCHOCTH TP paboTe ¢ BeIecTBaMU U J1a00paTOPHBIM

o0opyIOBaHUEM.



17

Conep:kanue kypca 10—11 kiaaccoB ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTepus3yeTcs IEIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEJAEHO KECTKO JTUMUTHUPOBAHHOE
y4eOHOE BpeMs.

Kypc nenutcs Ha ABe paBHbIE 1O OTBEIEHHOMY Ha MX M3Y4YEHHE BPEMEHU
YacTH: OPraHUYECKYI0 XUMHIO U OOIIYI0 XUMHUIO.

CtpykTypupoBaHHE Kypca OPraHMYECKOM XUMHUU ONpeaessieTcss uieen
Pa3BUTHS yUalIUXCsS HEMPOPMIbHBIX KJIACCOB CpeACcTBaMU yueOHoro npeameta. C
LEJbI0 YCUJICHHSI POJU JCAYKIIMM B OOYyUYCHHH XUMHHU BHayaje JAaroTCs KpaTKHe
TEOPETHUYECKHE CBEIEHUS O CTPOCHHM, Kiaccu(HUKaluu, HOMEHKIATYpe
OpraHUYECKUX BEIIECTB, 00 OCOOEHHOCTSIX PEaKIUii C UX YJaCTHEM.

CdopmupoBaHHble TakuM O0pa3oM TEOPETHUECKHE 3HAHHUS  3aTeM
pa3BUBAIOTCS Ha (PAKTOJIOTMYECKOM MaTepuaie MpU PACCMOTPEHHH KIIACCOB
OpraHUYECKUX COeNUHEHMM. B CBOIO ouepesh, TaKOW MOX0/ MO3BOJISIET U TIy0Ke
U3YYUTh OCOOCHHOCTHM CTPOEHHUSI M CBOWCTB OPraHMYECKUX BEIIECTB Pa3HbIX
KJaccoB. Tak, OCHOBHbIE TOJIOKEHUS TEOPUM XHUMHUYECKOTO CTPOCHHS
opraHnueckux coenuHeHudd A. M. ByTiepoBa 3akpeluiaioTCs MpU U3YYEHUH
YTJIEBOJIOPOJIOB (QJIKAHOB, AJIKEHOB, TMEHOB, aJTKUHOB, APEHOB) U UX MPHUPOIHBIX
HMCTOYHUKOB (MPUPOTHOTO Ta3a, HEPTHU U KAMEHHOTO YIJIsl), KUCIOPOACOAEp KaIINX
OpPraHUYECKUX COEAMHEHUN (CIUPTOB, (PeHOJIA, AJIbJIETHIOB, KAPOOHOBBIX KHUCIIOT,
CIIOKHBIX 2(UPOB, KUPOB U YIVIEBOJAOB) M a30TCOAEPKAIIUX OPraHUYECKUX
COEIMHEHUI (aMUHOB, aMUHOKHCIIOT, O€ITKOB M HYKJIEMHOBBIX KHCJIOT). 3aBepiiaeT
KypC OpraHudeckol xuMuu TiiaBa «OpraHudeckas XUMHUS U OOIIECTBO», TJIE
oOyyJaromuecs: 3HaKOMSITCS ¢ TAKUMHU BaXKHBIMH B MPAKTUYECKOM U OMOJIOTHYECKOM
OTHOIIIEHUH BEIIECTBAMHU U MaTepHaaMH, KaK MJIaCTMACChl U BOJIOKHA, (DePMEHTHI,
BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, a TAKKE C TIOCTHKCHUSIMU OMOTEXHOJIOTHH.

CrnenoBaTelbHO, OCHOBHBIM KpUTEpHEeM 0TOOpa (aKTHUECKOro MaTepHalia
Kypca OpraHMYecKOW XUMHUU SABJISIETCS HUJed  pealu3alud  [PaKTHKO-
OPUEHTHUPOBAHHOTO 3HAYEHHS] OOBEKTOB OPraHUYECKOM XWMHUU (COCTUHEHUN H

peakiuii).
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Nnes o Benyuieil poau TEOPETUUECKUX 3HAHUM B MPOLIECCE O3HAHUS MUpa
BEIIECTB M pPEaKlUi CTana OCHOBOM U JJIsi KOHCTPYHUPOBAHUS Kypca OOIIeH XUMUH.
Ha ocHOBe €QuHBIX MOHATHI, 3aKOHOB U TEOPUN XHMHH Yy CTapUIEKIACCHUKOB
dbopMupyeTcsi 1IeTOCTHOE MPEACTaBICHUE O XUMHUYECKOW HayKe, O XUMHUYECKOU
KapTUHE MHUpa KaK COCTAaBHOM YaCTH €IMHOM €CTECTBEHHO-HAY4YHOM KapTHHBI
MUpa.

B kypce o0meli XuMHM BHayaje ydalldecss 3HAKOMSTCS TMOCICIHUMU
JOCTHKEHUSIMU B O0JIACTH M3YYEHMsI aTOMa, y3HAIOT O COBPEMEHHBIX METO/ax
MO3HAHUSA CTPOEHUS aToMa, YINIyOJIAIOT M PACIIUPSAIOT 3HAHUSA, IMOJYYEHHBIE B
KypCc€ OCHOBHOM IIKOJIBI, O CTPOCHMM aroMa M BEIIECTBA HAa OCHOBE
[lepuonuueckoro 3akona u Ilepmoamueckoii cuctemsr JI. M. MeHnneneeBa, 00
oOlIMX CBOMCTBaX KIACCOB OPraHWYECKUX W HEOPraHMYECKUX COEIMHEHUU
(KUCIIOT,  OCHOBaHUM, aM(OTEpHBIX COEAUHEHHI) B  CBETE  TEOpUHU
AIEKTPOJUTUYECKON TUCCOLMALMU U IIPOTOHHOM Teopuu. [laee paccmarpuBaercs
KJaccu(ukanus XUMHUYECKUX pEaKIHil B OpPraHMYecKOM M HEOpPraHUYeCKOU
XUMHUHU. 3aBepLIaeT KypC 3HAKOMCTBO CTaplIEKIACCHUKOB C NEPCHEKTHBAMMU
pPa3BUTHS XMMHYECKOM HAyKM M XMMHUYECKOTrO MPOU3BOJCTBA, C MPOOJIEMaMU
OXpaHbl OKPYXaIIEH Ccpeapl OT XHMHYECKOIO 3arpsA3HEHUs W MYTIMU HX

pELICHUS.

Conep:xanne kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopua cmpoenusa opzanuueckux coeounenuii A. M. Bymnepoesa.
Ilpeomem opzanuueckoii xumuu. OpearHuyeckue seuecmea. npupootble,
uckyccmeeHnuvle u cunmemudeckue. OcobeHHocmu cocmasa u Cmpoenust
opeanuyeckux eewjecms. Bumanuzm u ezco kpax. Ilonamue 06
Y2/1e8000p00aXx.

OcHOBHBIE TIOJIOKEHHSI TEOPUU XMMHUYECKOro crpoenusi bytieposa.
Banentnocts. CTpykTypHBIE (OPMYIBI — TONHBIE W COKpAIEHHBIC.

[IpocTeie (onuHAPHBIC) U KpAaTHBIC (JIBOMHBIE U TPOMHBIC) CBSI3H.
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M3oMepsl 1 nzomepust. BzanMHOe BIMsSHUE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. IlnaBnenue, oOyrivBaHHE U TOPEHHE OPraHUYECKUX
BeuiecTB. Mogenu  (IIapocTepKHEBbIE U OOBEMHBIE)  MOJEKYJ
OpraHUYECKUX COECIMHEHUN pa3HbIX KjaccoB. OnpeneseHrne 3J€MEHTHOTO

COCTaBa OPTaHUYECKUX COCIUHEHUN.

Jlabopamopuvie onvimpl. VI3rOTOBIEHHWE MOJEIEN OPraHUYECKHUX
COCTMHEHU.

YriaeBoaopoabl ¥ X NPUPOAHbIE HCTOYHUKH

IIpenesbHbIe yrieBoaopoabl. AJikaHbl. OrnpeneneHue. ['OMOJIOrHYecKuid psij
aIKaHOB M ero obmias ¢opmyna. CTpyKTypHass HU30MEpHUs YIJIEPOAHOW LIETIH.
Panukanel. HoMeHnknatypa ankaHoB. XMMHYECKUE CBOMCTBA AJIKAHOB: I'OPEHHE,
peakuuy 3aMenieHus (TaJIoreHUPOBaHUE), PEaKlusl pa3JIoKEHUs] METaHa, peaKuus
JNEruApUPOBAHUSA ITAHA.

Henpeneabnble  yrieBoaopoabl. AJIKeHBI. OTHIIEeH. Onpenenenue.
['omonornueckuii  psia AJIKEHOB. Howmenknarypa. CrpykrypHas 51
IPOCTPAHCTBEHHAsl (reoMerpuueckas) uzomepus. IIpomblluIeHHOE MOTy4YEHHUE
QJIKEHOB: KPEKUHI U JEerHJpUpOBaHUE alkaHOB. JlabopaTopHOe mMOJydyeHue
DTUJIEHA — peakuus Jeruaparaluyd 3TaHoJia. Peakuun NpPUCOEAUHEHUS:
rufparanus, TUAPOTaJIOTEHUPOBAHKWE, TaJOTCHUPOBAHUE,  MOJMMEPU3ALMHU.
[IpaBuno MapkoBHukoBa. OxwucieHrne ankeHoB. KaudecTBEHHBIE peaklMu Ha
HEIPEAEIbHBIE YTIIEBOIOPOIBI.

Aaxanuensnl. Kayuyku. Onpenenenne. Homenkiarypa. Conpsk€HHbIE THEHBI.
byranuen-1,3, wusonpen. Peaknus JlebeneBa. Peakuuu mnpucoenuHEHUs
ankanveHoB.  Kayuyku:  HaTypalibHbIM, cuHTeTHYeckue  (OyTaJAHEeHOBBIH,
U30IPEHOBHIN). Bynkanuzanus kayuyka. Pesuna. D00HHUT.

Aaxunbl. Onpenenenue. Homenkinarypa. [lonyuenne u npuMeHEHUE aleTUIICHA.
XWMUYECKUE CBOMCTBA ALETWICHA: TOPEHUE, PEAKUUH IPUCOCIUHEHHUS:
TUAPOTAIOTEHUPOBAaHNE, TaloreHupoBanue, rugpatanus (peakuus Kydeposa).

BI/IHI/IJIXJIOpI/I,II, IMOJIMBUHUJIXJIOPHUA.
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Apenbl. Omnpenenenue. beH3on: ero crpoeHue, HEKOTOpble (U3UYECKUE U
XUMHUYECKHUE CBOMCTBAa (TOpEHHE, pEaKLHMH 3aMElIeHUs] — TraJOreHUpPOBAHUE,
HUTPOBAHMUE), TOJIYYCHUE U IPUMEHEHUE. DKCTPAKIIHUS.

IIpupoanbiii ra3. CocraB npuponHoro raza. Ero HaxoxaeHue B HPHUPOJE.
[IpeumyiiecTBa OPHUPOAHOrO Tra3a Kak TOIUIMBA. XHUMHUYECKas MnepepadoTKa
MIPUPOIHOIO ra3a: KOHBepcHs, nuposin3. CHHTE3-Ta3 U €ro UCITOJIb30BAHUE.

HedgTth u cnocodbl eé nmepepadorku. [lonmyTHbil HEQTSIHON ra3, €ro cocraB H
dbpakiuu — ra30BbIi O€H3UH, TpomnaH-0yTaHoBas1, cyxoi ra3. Hedte, e€ coctaB u
nepepaboTka — MEeperoHka, KpekuHr, pudopmunr. Hedrenpoaykrsl. OkTaHoBOE
YHCII0; OCH3MH.

KamenHbiii yroab u ero mepepadorka. lckomaeMblil yrojib: aHTpaluT,
KaMeHHbIH, Oypbiii. KokcoBanue kameHHoro yriis. KokcoBslii ra3, ammuauHas BoJa,
KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ['a3udukanus U KaTaIMTUYECKOE THAPUPOBAHUE
KaMEHHOI'O yIJIA.

Jemoncmpayuu. T'opeHue MeTtaHa, 3TaHa, aneTwieHa. OTHOILICHWE METaHa,
3TUJIEHA, alleTHiIeHa W OeH30Ja K pacTBOpaM IepMaHraHata Kanus U OpoMHOMU
Boje. llomyueHume orTuieHa peakiuend AEruapartalvy 3TaHOJIA U alleTWICHA
TUAPOJIU30M KapOua Kanplus. PasnoxkeHue kayuyka pu HarpeBaHUU, UCTIBITAaHHUE
OPOAYKTOB  pa3lIOKEHUsT HAa  HENpeNeslbHOCTh, Koiekuun «Hedts n
He(TenpoayKTh», «KaMeHHbIN yroib U MPOAYKTHI €ro nepepadoTkmny, «Kayayku.
Jlabopamopnvie  onvtmui.  OOHapyXeHUE  TPOAYKTOB  TOPEHHUS  CBEYM.
HccnenoBanne CBOWCTB KAy4yKOB.

Kucsiopoa- u azorcoaep:xkamme opranHnyecKue coeJMHeHust

Onnoaromuble cnuprthl. Ornpenenenue. @OyHKUMOHANBHAST TUAPOKCUIIbHAS
rpynna. ['oMOJIOTHYEeCKUI psii MPENENbHBIX OJHOATOMHBIX CHUpTOB. M3omepus
MoJIOKEeHUST QYHKIIMOHATBHOU rpymimbl. BogopoiHas ¢Bsi3b. XUMHUYECKHE CBOWCTBA
cnupToB. AunblerunHas rpymnmna. Peakuus sTepudukanuu, CIOXKHBIE 3PHUPHIL.
[Ipumenenue cnuptoB. JleiCTBHE METHIIOBOTO M 3THJIOBOTO CIIMPTOB HA OPraHU3M

YCJIOBCKaA.
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Muoroaromusbie ciupThl. Onpenenenye. ITUIEHINIAKOIb. [ munepun. [onydyenue
U XHMHYECKHE CBOWCTBA MHOTOATOMHBIX CIUPTOB. KadecTBEHHas peakuus Ha
MHOI0aTOMHBIE CIUPTHI. AHTU(DPU3.

®enoJ. CtpoeHue, NogydYeHHE, CBOMCTBA U npuMeHeHHe (penona. KauectBeHHbIe
peakiuu Ha (heHou. B3anmHOe BiAMsIHEE aTOMOB B MOJIEKYyJie (heHoa.

Aapgeruanl. Onpenenenne. PopManpIeru M aleTAIBICIHA. XHUMHUYECKHUE
CBOMCTBA anpleruaoB. KadecTBEHHbIE peakUWM Ha ampaeruaepl. Peaknun
noyiukoHieHcauuu. KapoonunbHas rpymnmna. KeToHsl Ha npuMepe aleToHa.
Kapo6onoBble kucJI0THI. [IpeaensHbie 01HOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, UX
romojiorndeckuii psaxn. Ilomydyenne u npumeHeHne. XUMHUYECKUE CBOWCTBA
KapOOHOBBIX KUCIOT. Peakius arepudukanum.

Caoxnble 3¢upsbl. ZKupbl. Peakuus srepudukanuu. Crnoxubie 3¢pupsl. XKupbl, Hx
COCTaB M TUAPOIH3 (KUCIOTHBIN U 1IEeT04HOM). Mbuta. ' uipupoBaHue KupoBs.
YraeBoabl. YraeBonabl. Monocaxapuabl. ['noko3a kak anbaerugocnupt. Copour.
MousiouHokucioe U cnupToBoe Opoxkenue. @orocunTes. Jucaxapuasl. Caxaposa.
[Tonucaxapuasl: Kpaxmal, LEJUTI0JI03a.

AMmuHBI. AMuHOrpynmna. AMHWHBI TpEAEibHbIE W apOMaTHYECKuEe. AHUIMH.
[lonyuenne amuHOB. Peaknns 3uHMHA. XMMHUYECKHME CBOMCTBA M NPUMEHEHHUE
aMUHOB.

AMHUHOKHMCI0THI. BejJKkn. AMUHOKUCIOTHI Kak aM(pOTEepHbIE OpPraHUYECKUe
coenuHeHus. [ muiuH. Peakiusa nonukonaencanuu. [lentuanas ces3e. [lepBuunas,
BTOpUYHAs, TPETUYHAsi CTPYKTypbl OenkoB. KauecTBeHHble peakuumu Ha OEJKU.
['unponus. [denatypauus. buonornyeckue GpyHkuyu OE€IKOB B OpraHu3Me.
Jemoncmpayuu. OxucineHue cnupra B anpaerui. KayecTBeHHas peakuusl Ha
MHOTOaTOMHBIE CcOUpThl. PacTBopuMocTh (eHonma B Bojae MNpuU  OOBIUHOM
TeMrepaType U npu HarpeBaHud. KadecTBeHHble peakiuu Ha (QeHoJ.
KauecTBeHHBIE peakuMM Ha  ambaeruapl. B3anMomencTBuUe  TIIIIOKO3BI  C
runpokcuom Mmenu(ll) kak anprerupocnupra. KauecTBeHHas peakiust Ha

Kkpaxmai. L{BeTHble peakuuu OenKoB.
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Jlabopamopnsie onvimpi. CpaBHEHHE CKOPOCTHM MCIIAPEHUs BOJABI M ATaHOJA.
PactBopumocTs runepuHa B Boje. XMMHUYECKUE CBOWCTBA YKCYCHOW KHCIIOTBI.
Ornpenenenue HeNnpeaeaIbHOCTH PACTUTEIBHOTO Maca.

Ilpakmuueckas paboma. Vinentudukanys OpraHuyeCKuX COeIUHEHUH.
Oprannyeckasi XumMus 4 0011eCTBO

buorexnosorusi. Ilepuoasl e€ pasButus. Tpu HampaBiieHHs OHOTEXHOJOTHUU:
reHHasi (WM TeHeTHYeCKasl) WHKEHEepUs; KICTOUHAs MH)KEHEpHsl; OMOoJornueckast
uHxeHepus. ['eHermyecku  MoauduuupoBaHHble opraHusmbl  (I'MO) #u
TpaHcreHHas npoaykuus. Knonuposanue. UMMOOMIN30BaHHbIE (PEPMEHTHI U UX
IIPUMEHEHUE.

Hosmmepsl.  Knaccuduxanuss  nmonumepoB.  MCKycCTBEHHBbIE — MOJIMMEPHI:
LEJUTYJION/T, alleTaTHBIM MENK, BUCKO3a, HEJITo(aH.

Cunrerndeckne nmoguMepsl. CrocoObl MOMYYEHUS MOTMMEPOB: MOJUMEPU3ALINS
U rnoJukoHjeHcauusa. CHHTeTHMYecKME Kaydykd. IlmacTmaccel: MOJIMCTUPOI,
TesI0H, MONMUBUHMWIXIOpU. CHUHTETHUECKUE BOJIOKHA: KallpOH, HAWJIOH, KEBJap,
JIaBCaH.

Hemoncmpayuu. Komneknuu miacTMace, CMUHTETUYECKUX BOJIOKOH M U3JECIAN W3
HUX. PasnokeHwe mnepokcuaa BOAOPOJAa C IMOMOIIbI KaTajla3bl MPUPOJIHBIX
OOBEKTOB.

Jlabopamopnusle onvimsl. 3HAKOMCTBO C oOpa3laMu IUIaCTMAacC, BOJIOKOH H
Kay4yKOB.

Ilpakmuueckasa padoma. Pacnio3HaBaHue MIacTMacc U BOJOKOH.

Conep:kanue kypcea. 11 kiaacc. ba3oBblii ypoBeHb
CTtpoeHue BeliecTn
OcHOBHBIE CBeIeHUA 0 CTPOeHun aroMa. CTpoeHHE aToMa: SAPO U DJIECKTPOHHAS
ob6osnouka. M3orombl. Xumudeckuii sjeMeHT. boiblioi aapoHHBIA KoJutaiaep.
YPpOBHU CTPOEHHUS BELIECTBA.
Ilepuoanueckas cucrema xumu4ueckux 3jeMeHToB /[[. U. MenjeiieeBa B cBere

YuyeHusa 0 CTPOCHUHM aToMa. DU3UYECKUN CMBICI HOMCPOB: 3JICMCHTA, IICpHUOoad,
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rpynmnbl.  BajneHTHble  SJEKTpOHBI.  DJIEKTpOHHAs  KOH(UTypalus aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHUSI CBOICTB SJIEMEHTOB B MEPUOJAX U TpyMIax.
DJIEKTPOHHBIE CEMEUCTBA XUMUUYECKUX JIEMEHTOB.

duirocopckue ocHOBbI 00mHOCTH Ilepmoanyveckoro 3akoHa W TeOpPHUU
XHUMH4YeCKOro crpoeHus. lIpennoceuiku otkpeitusa [lepuoamyeckoro 3akoHa u
TEOPUM XUMHUYECKOTO CTpOCHUA. Ponp JIWMYHOCTH B HMCTOpUM XUMHUHU. Polib
MPAKTUKU B CTAHOBJICHUU U PAa3BUTUU XUMHUYECKOU TEOPHH.

HNonHasi xXuMHYeCKas CBSA3b U HOHHbIE KPUCTAJUINYECKHE pemléTKU. KaTnoHsl
KaK TMPOAYKT BOCCTAaHOBJIEHUS AaTOMOB METaUIOB. AHHOHBI Kak MPOAYKT
OKHCJICHUS aTOMOB HeMeTauioB. VoOHHasg XuMHUYecKass CBSI3b W HOHHAs
KpUCTaJuinyeckas permérka. MIoHbl IpOoCThIE€ U CIOKHBIE.

KoBajienTHast  xuMu4yeckasi CBfi3b. ATOMHBIE W MOJIEKYJSPHbIE
KpUCTAJUINYeCKHe PpeléTku. KoBaleHTHAas HENOJsApHAs W NOJSpHAs CBA3U.
DIeKTPOOTpPUIIATeILHOCTh. KpaTHOCTh KOBajieHTHON CBsi3M. OOMEHHBIN W
JIOHOPHO-AaKIENTOPHBI ~ MEXaHU3Mbl ~ 00pa3oBaHMsI  KOBAJICHTHBIX  CBSI3EH.
[TongpHOCTh CBSI3U W TOJSPHOCTH MOJICKYJbl. MOJNEKYJIApHBIE W ATOMHBIE
KPUCTAJUIMYECKUE PELLIETKH.

Mera/uinyeckasi  ¢BsI3b.  MeTamMyeckue  KPUCTAUIMYECKUE  PELIETKHU.
Merammyeckass XMMHAYECKAsi CBA3b: HOH-ATOMBI U 3JIEKTPOHHBIN Tra3. OPusnyeckue
CBOMCTBa METAJJIOB U UX NIPUMEHEHHUE HAa OCHOBE 3TUX CBOMCTB. CruiaBbl YEPHBIE U
LIBETHBIE.

Boaopoanass  xumuueckas  cBfi3b. BoJxopoaHas ~— XMMHYECKas  CBSI3b:
MEKMOJIEKYJIIpHAsT M BHYTPUMOJIEKYJSipHAs. 3HAauY€HHE BOJOPOAHON CBSI3U B
MIPUPOJE U KU3HU YEIIOBEKA.

Hoaumepsl. IlomuMepsl, UX TMOJIyYEHUE: pEAKIUU I[OJUMEPU3ALUUA U
nonaukoHaeHcauu. [lnactmaccsl. Bonokna. Heopranmueckue noaumMepsl
JNucnepcHble cucreMbl. JlucmepcHble cucteMbl: aucnepcHas ¢aza u
aucniepcronHast cpema. Kmaccudukarusi ITUCTIEPCHBIX CHUCTEM IO arperaTHOMY

COCTOSIHUIO U M0 pa3mepy vactull gasbl. [ pyboaucrepcHbie CUCTEMBI: SMYJIbCHUH,
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CYCHEH3UH, a’pO30JId. TOHKOIUCHEPCHBIE CUCTEMBI: 30Jd U renu. CHHepe3uc u
KOATryJISIUSL.

Jlemoncmpayuu. Paznuunbie Qopmbl lleprogudeckoil cUCTEMBI XUMHUYECKHX
anementoB JI. M. MenaeneeBa. Monenb KpUCTAaUIMYECKOM PEIIETKH XJIOpUAA
HaTpusa. OOpa3ibl MUHEPAIOB ¢ MOHHON KPUCTAIIMYECKON PEIIETKOM: KalbIuTa,
rajiuta, MOJEIN KPUCTAUIMYECKUX PEIIETOK «CyXOro JibJia» (WIM Moja), aiMasa,
rpaduTa (Wim kBapia). Momens MossipHOTO 00bEéMa raza. OOpasibl pa3IHYHbIX
JUACIEPCHBIX CHUCTEM: OMYJbCUM, CYCHEH3UW, aj’po30Jied, Tellel U 30JEH.
Koarymsauusa. Cunepesuc.

Jlabopamopuvie onvimsi. MOAETUPOBAHME METATUIMYECKON KPUCTAILIMYECKON
pemérku. [lenatypauus Oenka. [losydyeHue SMylbCHM PacTUTEIBHOTO Macia.
[lonydeHne CyCcHeH3UMM «HM3BECTKOBOTO MOJIOKay. [lomydeHue KOJIIOMIHOTO
pacTBOopa KypHHOTO O€jKa M HCCIEAOBAHHUE €ro CBOMCTB C MOMOUIBbIO JIa3€pHOM
YKa3KH.

XuMHUYeCcKHe peakuuu

Knaccupukanmusi xuMudeckux peakuuil. Peaknuum 0e3 u3MEHEHHsS coOcCTaBa
BEIIECTB:  aJUIOTponM3auuMu W u3oMmepusaumu. [lpudmHbl  ayutoTponum.
Knaccudukanusa peakuuii mo 4uciy M COCTaBYy pPEareHTOB M MPOAYKTOB U TIO
terioBoMy 3 dexty. TepMoxuMrudeckue ypaBHEHHS peaKIuil.

Cxopoctp xumu4eckux peakumil. CKOpOCTh XUMUYECKON pEaKLUU U (PaKTOPbI
e€  3aBHCHUMOCTH: [pUpOJA  pEarupyrolmux  BEUIeCTB, IUIONIAAb  HX
CONPUKOCHOBEHMS, TEMIIEpATypa, KOHIEHTpAUs W HAJIMYHUE KaTalIn3aTopa.
Karanuz. ®epmentsl. UHTHOUTOPHI.

XuMHYecKoe paBHOBecHe H CrOcoObI ero cMmeumieHuss. OOpaTuMble peakiuu.
OOmiasi xapakTEepUCTHKa pPEaKlMd CUHTE3a aMMHUaKa M YCJIOBHS CMEIECHUS
pPaBHOBECHS ITPOU3BOJICTBEHHOIO IPOLIECCa BIIPABO.

I'maposam3. I'uaponns HeoOpaTUMbI 1 0OpaTUMBINA. Tpu ciydas TUIpoIM3a Coyeil.

Ponb ruaponmsa B oOMeHe BemecTB. Posib THapov3a B SHEPTETHUECKOM OOMEHE.
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OKHCIANTETBLHO-BOCCTAHOBUTEIbHbIE  PeaKIUM. CreneHp  OKHUCJIEHUS.
Oxucnautenb U BOCCTaHOBUTENb. OKHCIEHHE U BOCCTAHOBJIEHHUE. DJIEKTPOHHBIN
OasaHc.

DJIeKTPOJIM3 PpacIiiaBoB W pacTtBopoB. IlpakTuyeckoe npuMeHeHHe
yjaekTpoau3a. ['anpBanomnactuka. ['aneBanocterus. Papunuposanue.
Jemoncmpayuu. DK30- U 3HIOTEPMUYECKUE peakUud. TeruioBble SIBICHUS MU
PaCTBOPEHUM CEPHOM KHUCJIOTHI U aMMHAYHOU CEIUTPHI. 3aBUCUMOCTb CKOPOCTH
peakiuu OT TMPHUPOJbl BEIIECTB Ha MpPUMEPE B3aUMOJICHCTBHUS PACTBOPOB
pPa3IMYHBIX KHCJIOT OAWHAKOBOM KOHUEHTpPALlMM C OJIMHAKOBBIMH KyCOUKaMU
(rpaHynamMu) MHKA U OJJMHAKOBBIX KYCOUKOB Pa3HBIX METAUIOB (MarHus, IIUHKA,
JKeJe3a) C pacTBOPOM COJISTHOM KHUCIOThL. B3amMopeicTBHE pacTBOPOB CEpHOM
KHCIIOTBI C pacTBOpaMH THOCYJb(ara HATpPUS pa3IUYHON KOHIIGHTpALUU H
TeMmnepaTrypbl. Mojenb Kumsiero cios. PasnoxeHue mnepokcuja BOJOpoOJa C
MOMOIIBI0O HEOPTraHWYECKUX KaTaau3aTopoB (Coyieil »keie3a, MOAHWAa Kanus) U
MPUPOJIHBIX OOBEKTOB, COJEpKAIUX KaTajgazy (Cbipoe MsCO, KapTodensb).
[Ipocreimme OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKUHUU: B3aUMOACHCTBUE
IIMHKa C COJIsIHOM Kuciaoro u xene3a ¢ cyiabarom wmemu(ll). Mogensb
aneKTposn3€épa. MoJienb 3IEKTPOIM3HON BaHHBI JIJIS MOJTYYEHUS] AITFOMUHUSL.
Jlabopamopuvie onvimut. 1IpoBeieHUE peaKLMii, UAYIIUX 0 KOHIIA, IO MPaBUITY
bepronne. Pa3noxenue mepokcuaa BOAOPOJA C MOMOMIbIO JUOKCHIA MapraHia.
Cmemtenne pasHoBecusi B cucreme Fe®* + 3CNS™ «— Fe(CNS);. Ucmbitanue
VMHJIMKATOPAMU CpeAbl PAaCcTBOPOB COJIEM pA3JIMYHBIX THUIIOB. B3anmopeincrsue
pactBopa cynbbara meau(ll) c xxene3omM u THAPOKCUIOM HATPHS.

Ilpakmuueckana paboma. PenieHue -HKCOEPUMEHTAIBHBIX 3aJad IO TeMe
«XHUMHYECKas PEAKIUS».

BemecTBa M X CBOMCTBA

Metamnbl. O0miue ¢pusnyeckue cBoiicTBa MetayuioB. Knaccudukaiys MeTamioB B
TexHuke © xumud. OOmMe XWMHYECKHEe CBONCTBA METAJJIOB. Y CIIOBHS

BSaHMOHCﬁCTBHH MCTAJIJIOB C paCTBOpaMH KHUCJIOT U COJICH. MCTaHHOTCpMI/IH.
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Hemertajuibl. biaropoansie rasol. Hemerauisl kak okuciaurenu. Hemerasuisl kak
BOCCTaHOBUTENHU. Psiag snexkrpoorpuniatenbHOCTH. WHEpTHBIE MM OJIaropoaHbie
rasbl.

Kucaorsl Heopranuyeckue U opranudeckue. KucioTsl ¢ TOUKH 3pEHUS] aTOMHO-
MOJIEKYJISIPHOTO Y4eHMs. KHCIIOTBI ¢ TOYKM 3pEHUS TEOPUHU SICKTPOJIUTHUECKON
nucconuani. KucioTsl ¢ TOUKH 3peHust MPOTOHHOM Teopun. OOIIMe XUMUYECKUE
CBOMCTBa KUCIOT. Knaccudukarus KUCIOT.

OcHoBaHMSI HEOPraHU4YecKue U oprannyeckue. OCHOBaHUS C TOYKHU 3PEHUS
aTOMHO-MOJIEKYJISIpHOTO  yueHHs. (OCHOBaHHMSI C TOYKM 3pPEHUS TEOpUHU
ANEKTPOJUTHYECKON aucconranuu. OCHOBaHMS € TOYKH 3PEHUS MPOTOHHOUN
teopun. OO0IIME XUMUYECKHE CBOMCTBA OcHOBaHui. Kiaccudukaiys ocHOBaHUH.
AM@oTepHbIe coeJUHEHHS] HEOPraHNYeCKHe U opranudeckne. AmMboTepHbie
OKCHUJIbI U TUAPOKCcHBL. [omyueHne u cBoiicTBa aM(POTEpHBIX HEOPTAHUUECKUX
COCIMHEHUNH. AMHMHOKHCIOTHI — aM(OTEpHbIE OpPraHUYECKHUE COCTUHEHUSI.
[lenTuapl U nenTUAHASA CBA3b.

Conu. Knaccuduxamus coneid. JKECTKOCTh BOJABI M CIOCOOBI €€ yCTpaHEHHS.
[Tepexon kapOoHaTa B ruapokapOboHar u oopaTHO. OOIIHE XUMUISCKHE CBONCTBA
COJIEH.

Hemoncmpayuu. Komnexuus METaJIJIOB. Konnekuus HEMETAJIOB.
B3auMopnelcTBUEe KOHLEHTPUPOBAHHOM a30THOM KHCIOTBHI C MeAbl0. Bcermbliika
TEpMUTHOU cMmecH. Bcemblika 4€pHOro rnopoxa. BeITeCHEHHE TajlOoreHOB W3 HX
pPacTBOPOB JIPYIMMH TajoreHaMu. B3amMopaencTBre MapoB KOHIEHTPUPOBAHHBIX
PacTBOPOB COJITHOM KHUCJIOTHI U aMMHaka («JIbiM 6e3 orus»). [lonyuenue ammuaka
U u3ydeHue ero cBorcts. [lomyuenune ampoTepHOTO THIPOKCHIA U U3YUCHHUE €TO
CcBOUCTB. [lonydeHune kECTKOM BOABI U YCTPAHEHUE €€ :KECTKOCTH.
Jlabopamopnwvie onvimel. IloydueHue HEPaCTBOPUMOIO THAPOKCHUAA M  €r0
B3aMMOJICUCTBUE C KHUCIOTOW. lccnenoBanme KOHLEHTPUPOBAHHBIX PACTBOPOB
COJITHOM M YKCYCHOM KHCIIOT KameJdbHBIM METOJIOM IpH UX Pa30aBIIEHUU BOIOU.
PaznuuHble ciiyyan B3aMMOZIEHCTBHS PACTBOPOB COJIEH aJOMHUHUSA CO HIENOYBIO.

YcrpaneHne KECTKOCTH BOJIBL.
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Ilpakmuueckaa pabdoma. PelleHUME DSKCIEPUMEHTAIBHBIX 3aJad MO TEME
«BeriecTBa u X CBOMCTBaY.

Xumusi 1 COBpeMeHHOe 00111eCTBO

Xumunyeckas TexHosorus. [Ipou3sBoacTBo aMMHaKa M METaHOJIA. XUMUYECKas
TEXHOJOTHA. XUMUYECKHUE MPOIECCHI, JIeXKalllie B OCHOBE MPOU3BOJICTBA aMMHUaKa
U MeTaHoJIa. XapaKTepUCTHKa ATHUX IMpolreccoB. OOImMEe HaydHbIC MTPUHITUTIBI
XUMHUYECKOTO ITPOU3BO/ICTBA.

XuMuYecKkass rpaMOTHOCTh KAaK KOMIIOHEHT 0O0uIedl KYJbTYpbl YeJl0BeKa.
MapkupoBKa yIaKOBOYHBIX MAaTE€pUAJIOB, AJICKTPOHUKH M OBITOBOM TEXHHKH,
HKOJIOTUYHOI0 TOBapa, MPOYKTOB MUTAHUs, ITUKETOK 10 YXO/Yy 3a OJIECHKIO0M.
Jemoncmpayuu. Mojnenb NOPOMBIINUICHHON YCTAaHOBKM TIOJYYEHHUS CEPHOU
KHCJIOTB. Mojieslb KOJIOHHBI CHHTE3a aMMHuaka. BumeodparMeHTBl M ClIaiiipl O
CTEIEHU PKOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopnsle  onvimei.  V3ydeHne  MapKUPOBOK  Pa3JIMYHBIX  BHJIOB

IMPOMBIINIJICHHBIX U ITPOJOBOJILCTBCHHBIX TOBAPOB.
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HpI/IMepHOC TEMATHYECKOC IVIAaHUPOBaAHUE Kypca 10 k1acca

(1 4 B HEOEMIO, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BpeMsi)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ0OB

Howmepa
Tema ypoka OcHOBHOE cofiepKaHue ypoKa NeATeNIbHOCTU 00yyJaromuxcs (Ha
YPOKOB TI/TI
YpOBHE y4E€OHBIX JICHCTBUIA)
1—2 Tema 1. [Ipenmer opranndeckoii xumuu. Teopusi crpoeHusi opranuveckux coequnennii A. M. Bytieposa (3 u)

1

[IpenmeT opraHM4eCcKON XUMUHU

Opranuyeckue BelIecTBa: MPUPOIHbIE,
HNCKYCCTBEHHBIC U CHHTETUICCKHE.
Oco0eHHOCTH cOoCcTaBa M CTPOCHUS
OpraHUYECKUX BEIICCTB. Butammsm u
ero kpax. [lonarue o0 yrieBogopoaax.
HHemoncmpayuu. [nasnenue,
oOyTJIMBaHKE ¥ TOPEHUE OPTaHUYECKIX
BeleCcTB. Moienn MOJIeKyn
OpPTaHUYECKUX COCTUHEHUI Pa3HBIX
KJIacCOB (IIIapOCTEPIKHEBHIE U
00béMHBIC). OnIpeeneHne 3JIeMEHTHOTO

CoCTaBa OPraHUYCCKUX COGHHHGHHﬁ.

XapakTepu3oBaTh 0COOCHHOCTH COCTaBa
1 CTPOCHHUS OPTAaHUYECKHUX BEIIECTB.
KnaccuduimpoBats ux Ha OCHOBE
MIPOUCXOXKICHUS U TIEpepabOTKH.
ApPryMeHTHpPOBATh HECOCTOSATEIHLHOCTD
BUTAJIU3MA.

Onpenenars OTIHYNATETbHBIC

0COOEHHOCTH YTJIEBOJIOPOIOB.
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[Toptpetsl A. M. Bytneposa,
1. 5. Bepuenuyca, ®. Bénepa

2 OcHoBHbIE NI0JIOXKEHUS TeOpUU | OCHOBHBIE MOJIOKEHUS TEOPUH Dopmynupoeams OCHOBHBIE TTOJIOKEHUS
XUMHUYECKOTO CTPOCHUS XUMHUYECKOTO CTPOCHUS TEOPUU XUMUYECKOTO CTPOCHHUS
A. M. bytnepoBa A. M. byrnepoBa. BaneHTHOCTS. A. M. bytneposa.
CtpykTypHbIe POPMYIIBI — MOJTHBIE U PaznuyaTh NOHATUSA «BAJIECHTHOCTHY U
cokpamiénuble. [IpocTeie (0AMHAPHBIC) U | «CTETICHb OKUCIICHUSI.
KpaTHbIE (JIBOITHBIE U TPOWHbIE) CBA3U. | COCTaBIATH MOJIEKYJISIPHBIE U
N3omepsl n uzoMmepus. Bzanmuoe CTPYKTYpPHbIE (DOPMYJIBI.
BJIMSIHUE aTOMOB B MOJIEKYJIE. KrnaccudunnpoBaTh KOBaJICHTHBIE CBSI3U
Lemoncmpayuu. IloptpeTsl 10 KPaTHOCTH.
A. M. bytneposa, D. @paHkiaHja, OOBSCHSTH SIBICHUE U30MEPUH U
®. A. Kekyue. B3alMHOE€ BIIMSIHUE aTOMOB B MOJIEKYJIE
Jlabopamophwie onvimol. I3roToBneHNE
MOJIEJIEW OPraHUYECKUX COCIUHEHUN
3—14 Tema 2. Yr1eBoA0pPObI U MX MPUPOIHbIE HCTOYHUKH (12 4.)
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3—4

AJIKaHbBI

AJIKaHBbI, UK TIpEACIIbHBIC
yraeBo10pobl. ['oMonoruueckuii psij
aJIKaHOB U ero o01ias hopMmya.
CtpykTypHasi U30Mepusi YIriiepoIHON
uenu. Panukansl. Homenkinarypa
aJKaHOB. XUMUYECKHE CBOMCTBA
aJIKaHOB: TOPEHUE, PEAKIIUN 3aMELICHUS
(raJloreHupoOBaHUE), peaKius
Pa3JIoKEHUsI METaHa, PeaKIUs
JETUAPUPOBAHUS ATAHA.
Jlemoncmpayuu. I'openure aikaHoB (B
TOM YHCJIE U U3 PE3EpByapa razoBou
3aKUTAIKK ). OTHOIIIEHUE aJTKaHOB K
pacTBopaM MepMaHraHaTa Kajus U
OpOMHOMH BOJIC.

JlabopamopHhvie onvimol. OOHapYKEHUE

IMPOAYKTOB I'OPpCHUA CBCUU

OnpenensiTe NPUHAAICKHOCTD BEIIECTB
K pa3IMYHbIM THIaM (MpeIeTbHBIM WU
HEIpEeAeNIbHBIM) U KJlaccam
YIJIEBOJOPOJIOB.

Ha3zpiBaTh UX M0 MEKIyHAPOIHOU
HOMEHKJIATYpE, XapaKTepU30BaATh
CTPOCHHUE U CBOMCTBA BAKHEUIIINX
MPEACTABUTEIIEH AITKAHOB.

Habmronath 1 omuchbiBaTh XUMHAYECKUM
AKCIIEPUMEHT C MMOMOIIBI0 POJHOTO
SI3bIKA U SI3bIKA XUMUH.

O000m1aTe 3HaHUA U A€JIaTh BBIBOILI O
3aKOHOMEPHOCTSIX U3MEHECHUS CBOMCTB
YIJIEBOJOPOIOB B TOMOJIOTHYECKHUX
pAanax.

Paznuuates noHATHA «u30MeEpP» U

«T'OMOJIOI»
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AJIKEeHBI

HenpenenbHbie yriieBo0pObl. AJKEHBI.
OtuieH. 'oMoIoru4ecKkuil psij| aJIkeHOB.
CrtpykTypHas ¥ IpOCTPAHCTBEHHAS
(reomeTpuuecKas) U30MEpHs.
ITpOMBIIIIJIEHHOE MOJYYEHHUE AJIKCHOB:
KPEKUHT U JIETUJIPUPOBAHUE aJIKAHOB.
JlaGopatopHoe noJiydeHre ITUIeHa —
peaKkuus AeruapaTaliy dTaHOJa.
Peaxkuuu npucoeIuHEeHUs: TuapaTanus,
TUJPOTAIOTEHUPOBAHUE,
rajoreHupoBanue. [IpaBuio
MapkoBHHKOBa. OKHCTIEHUE aJIKEHOB.
KauecTBeHHbIC peakiuu Ha
HEeNpeaebHbIC YTIIEBOI0PO/IbI.
Jlemoncmpayuu. Ilonydyenue stuiieHa
peakiei AeruapaTaiuy 3TaHoja, €ro
rOpeHNEe U OTHOIIICHUE

K pacTBOpaM MepMaHraHaTa KaJus U

OpoMHOI1 BOJIe

HaspiBaTh ankeHsl 10 MEXIyHApOIHOU
HOMEHKJIAType.

XapaxkTepu3oBaTh C TOMOIIBIO POAHOTO
A3bIKA U A3bIKa XUMHUH CTPOCHHE,
CBOMCTBA, CIOCOOBI MOTY4YEHUS U
o0JacT¥ IPUMEHEHUs STUJICHA.
HaOmronaTh, caMOCTOSITEIBHO
IIPOBOJUTH M ONIUCHIBATh XUMHUYECKHUM
DKCIIEPUMEHT.

VY craHaBaMBaTh 3aBUCUMOCTD MEXKTY
TUIIOM CTPOEHHUs YITIEBOAOPOIA U €r0
XUMHAYECKUMH CBOMCTBAMM Ha IIPUMEPE
JIOTUYECKUX CBA3EU: MPEIEITbHBIA —
peakLMy 3aMeLIeHUs, HENPEIEIbHbIN —

PEAKIUY TPUCOETUHEHUS
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Ankanuensl. Kayayku

AJIKaJuEeHbl, UJIA TUECHOBbBIC
yII1eBOI0pOIbl. CONpsKEHHBIE JUEHBI.
byranuen-1,3, uzonpen. Peakius
JleGenena. Peakunu nprcoeIMHEHUS
ankagueHoB. Kayuyku: HaTypanbHbIN,
cuHTeTH4ecKkue (OyTaaueHOBBINI,
U30IPEHOBbIN ). Bynkanuzanus kaydyka.
Pe3una. D00HUT.

Jlemoncmpayuu. Paznoxenne kaydyka
MIPU HArpPEBaHUU, UCIIBITAHUE MPOTYKTOB
Pa3JIoKEHUsI Ha HEPEIECIbHOCTb.
Komtexkums «Kayaykm».
JlabopamopHhwie onvimol. VicciienoBanue

CBOMCTB Kay4yKOB

HaspiBaTh queHbl 0 MEXyHApOIHOM
HOMEHKJIAType.

XapakTepu3oBaTh C IOMOILBIO POTHOTO
A3bIKA U A3bIKa XUMHUH CTPOCHHE,
CBOMCTBA, CIOCOOBI MOTY4YEHUS U
00JacTy MPUMEHEHUS KayuyKOB.
Hab6nronaTh 1 onuchIBaTh XUMUYECKHIMA

OKCIICPUMCHT

AJKUHBI

AIIETUIICEHOBBIE YTIIEBOAOPO/IbI, UIIH
ankuHsbl. [lonyyenue u npuMeHeHue
arneTniaeHa. XUMHUUECKHE CBOMCTBA
alleTWJICHA: TOPEHUE, PEAKLINHT

MMPHUCOCANHCHUS:

HasbsiBaTh o MexxayHApOHON
HOMEHKJIATYpE AJIKUHBL.
XapaxkTepu3oBaTh C HIOMOIIBIO POAHOTO
A3bIKa U A3bIKA XUMHUU CTPOCHHUE,

CBOMCTBa, CIOCOOBI MOTYYCHHS U
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TUAPOTAIOTCHUPOBAHNUE,
raJlOr€HUPOBAHKE, THIPATALIS
(peaxuust Kyueposa). Bununxnopun,
MTOJIMBUHIJIXJIOPU,.

Jlemoncmpayuu. 11lonydenue aneTuicHa
peakiuen ruapoan3a Kapouaa KaabIus,
€ro rOPEHUE U OTHOIICHHE

K pacTBOpaM I€pMaHraHaTa KaJus U

OpOMHOI BOjIE

00JiIacTh MPUMEHEHUS alleTUIICHA.
HaOmronaTh 1 OMMCHIBATE XUMUYECKUIM
AKCIIEPHUMEHT.

PazanyaTh 0COOCHHOCTH peakIuii
MIPUCOEUHEHUS Y alleTUIICHA OT

TAKOBBIX Y OTHJICHA

ApeHbl

ApoMaTHUYECKHE YTIIEBOIOPOIbI, UIU
apeHbl. beH3oi1: ero crpoenue,
HEKOTOpbIE PU3UUECKUE U XUMUYECKUE
CBOMCTBA (TOpEHUE, peakluu
3aMeIlIeHUs] — TaJIOTeHUPOBAHUE,
HUTPOBAHHUE ), TOTYUYCHHUE U
MpUMEHEHHUE. DKCTPAKIIHS.
Jlemoncmpayuu. VicciienoBanue CBOMCTB
O€H30J1a ¢ TOMOIIEI0 OBITOBOTO

PACTBOPUTECIIA «CoNBBEHTY

XapakTepu30BaTh C MOMOIIBIO POTHOTO
SI3BIKA M SI3BIKa XMMHH 0COOEHHOCTH
CTPOEHMUSI, CBOMCTBA U 00JIaCTH
MpUMEHEHUs1 OeH30J1a.

HaOmronaTh 1 OIMCHIBATH
JNEMOHCTPAMOHHBIA XUMUYECKUI

AKCIIEPUMEHT
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10 [Ipuponnslii ras [Ipuponnslii ra3, €ero COCTas. XapaxkTepu3oBaTh ¢ TOMOIIBIO POJHOTO
[Ipeumy1iiecTBa NpUPOTHOTO ra3a Kak A3bIKA U SA3bIKa XMMHUU COCTaB U
TOIUIMBA. XUMHUYECKas nepepadoTKa OCHOBHBIE HAIPABJICHUS UCIIOJIb30BAHUS
IPUPOJIHOTO r'a3a: KOHBEPCHS, MUPOJIU3. | U MepepadOTKU MPUPOIHOTO Ta3a.
CuHTE3-ra3 U ero UCIoyb30BaHHUE. VYcTaHaBIMBaTh 3aBUCHMOCTD MEXKIY
Jemonctpauuu. Kapra monesnsix 00bEMaMu JOOBIYH IPUPOJAHOIO T'a3a B
UCKOIaeMbIx PO P® u Gromxerom.
HaxoanuTts B3auMOCBSI3b MEKY
M3y4yaeMbIM MaTEepUaAIOM U Oyayiien
po(hecCHOHANBHOM e TENbHOCTBIO.
CobmroaTh NpaBuiia 3KOJOTHYECKH
IPaMOTHOTO MOBEJICHUS U 0€30MaCHOTO
oOpallleHus C IPUPOJHBIM ra3oM B OBbITY
Y Ha MPOU3BOJICTBE.
11 Hedtb 1 ciocoOb! eé [TonyTHbIi HEDTAHOM Ta3, €ro cocTaB U | XapaKTEpHU30BaTh COCTAB U OCHOBHBIE

nepepadoTKu

dbpakiuu — ra3oBbIi OCH3WH, IPOTIAH-
OyranoBas, cyxoi ra3. Hedtp, e€ cocran
U niepepaboTKa U eperoHKa, KPEKUHT,

pudopmunr. HeprenpoayKTsi.

HAIpPAaBJICHUS UCIIOIb30BAHUS U
nepepadoTKu HePTH.
Y cTaHaBIuBaTh 3aBUCUMOCTH MEXKITY

o6bémamu 100b1un HEDTH B PD 1
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OKTaHOBOE YHCJIO OCH3MHA.

Jemoncmpayuu. Komnexuus «Hed s un

He(TENPOAYKTHI», BUACO(DPArMEHTHI U

cnaiinpl «Ileperonka HeTu»

OIO/IKETOM.

HaxonuTth B3auMOCBSI3b MEKTY
U3y4aeMbIM MaTepuasioM U Oyaylien
npo(hecCHOHANBHOM e TENbHOCTBIO.
CobiroaTh MpaBuiia 3KOJIOTUYECKH
IPaMOTHOTIO [TOBEACHUS U O€30IaCHOTO
oOpatieHus ¢ HeTenpoAyKTamMu B ObITY

H Ha ITPOU3BOACTBC

12

KameHnHsbI1 yrons u ero

nepepadoTKa

HckonaeMbli yrosb: aHTpaluT,
KaMeHHbIH, Oypbiii. KokcoBanue
KaMeHHOTr0 yruisi. KokcoBslit ras,
aMMUuaYHas BOAa, KAMEHHOYTOJIbHAS
cMona, Kokc. ["asudukanus u
KAaTAJIMTUYECKOE THIPUPOBAHKE
KaMEHHOTO yTJIsl.

Hemoncmpayuu. Konnexuus
«KaMeHHBIH yroJib U TPOIYKTHI €T0
nepepadoTku». BuaeodparmenTsl u

ciannel «Kokcoxummueckoe

XapaKkTepru30BaTh MPOUCXOKIACHUE
OCHOBHBIC HAMPAaBJICHUS UCITOIb30BaHUS
1 TiepepabOTKH KaMEHHOTO YTJIs.
YcTaHaBIMBaTh 3aBUCUMOCTD MEXKIY
00BbEMaMu TOOBIYM KAMEHHOTO YIJISI B
P® u 6romxerom.

HaxonuTth B3aUMOCBS3b MEKTY
M3y4aeMbIM MaTepHaJIOM U Oyaymiei
poeCCUOHATILHON NIeATeTLHOCTBIO.
CoOmroaTh paBuiia KOJIOTUUECKH

rpaMOTHOTI'O ITIOBCACHUA U 0e301macHoro
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IMPpOU3BOACTBO»

oOpanieHus: ¢ KAMEHHBIM YTJIEM U
NPOAYKTaMU KOKCOXHUMHUYECKOTO

MIPOU3BOJICTBA B OBITY U

IIPOMBIIUIEHHOCTH
13 [ToBTOpeHue u 0600IIeHNE TecTupoBaHue, peleHue 3a1a4 1 BBITIONHATE TECTHI, peIIaTh 3a4a41 U
YIPAKHEHUH 110 TEME YIPAKHEHUS 110 TEME.
[TpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTHKEHUW B YCBOCHUU TEMBI.
KoppekTupoBarh CBOM 3HaHUS B
COOTBETCTBUHU C IJTAHUPYEMBIM
pe3ynbTaToOM
14 KontposnbHas padota Ne 1 « Teopus ctpoenust oprannueckux coequnenunii A.M. byTiepoBa. YrieBonopoas»
15—28 Tema 3. Kucjiopoa- v a3oTcoaep:kamue oprannvyeckue coequHerus (14 )
15—16 OnHOATOMHBIE CITUPTHI O yHKIMOHAIbHAS TUAPOKCUIIbHAS HaspiBaTh CipThI 110 MEKAYHAPOIHON

rpynma. 'oMosiornaeckum psn
MPEICIbHBIX OJTHOATOMHBIX CIIUPTOB.
N30oMepus nos10KeHUs
byHKIIMOHANBHOM TpyTibl. Bogopoanas

CBsI3b. XMMHUYECKHE CBOKMCTBA CIIUPTOB.

HOMEHKJIATYpE.
XapakTepu3oBaTh C MOMOILBIO POJTHOTO
A3BIKA U SI3bIKa XMUMHUHU CTPOEHUE,
CBOMCTBA, CIOCOOBI OJIYYECHHUS U

oOnacTu IMPUMCHCHUSA IPEACIIbHBIX
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Anpneruanas rpynna. Peakuus
aTepUdUKALINH, CITOKHBIC I(UPHI.
[Ipumenenue cnupToB. [lelicTBre
METHUJIOBOTO Y 3TUJIOBOTO CIIUPTOB HA
OpraHH3M YEJIOBEKA.

Lemoncmpayuu. OKUCIECHUE CIUPTA B
anbaerup. Jlabopamophule onvimai.
CpaBHEHUE CKOPOCTU UCIIAPEHUS BOJIBI

H 3TaHOJIA.

OJIHOATOMHBIX CIIUPTOB
KnaccuduimpoBats ciupThl IO UX
ATOMHOCTH.

Hab6mronaTh, caMmocTosSTENBHO
MIPOBOJIUTH M ONTUCHIBATH XUMUYECKUM

AKCIIEPUMEHT

17

MHOroaroMHsI€ CIUPTHI

MHOroaToOMHbIE CHUPTHI.
OtuneHrnukons. [ munepun. lHomyuenue
1 XMMHUYECKHUE CBONCTBA MHOTOATOMHBIX
criuptoB. KauecTBeHHas peakiys Ha
MHOTOaTOMHBIE CLIUPTHL. AHTU(DPU3HI.
Jlemoncmpayuu. KauecTBeHHas peakius
Ha MHOTOQTOMHBIE CIIUPTHI.
JlabopamopHvie onvimoi.

PaCTBOpI/IMOCTB rIMnocpurHa B BOJAC

KnaccuguimpoBaTs ciupThl 10 UX
ATOMHOCTH.

XapakTepru30BaTh C IOMOILBIO POJIHOTO
A3BIKA U SI3bIKa XUMUU CTPOEHUE,
CBOMCTBA, CIOCOOBI MOTYYEHUS U
001aCcTH MPUMEHEHNS MHOTOATOMHBIX
CIIUPTOB.

N nentuduumpoBaTb MHOTOaTOMHbIE
CIUPTHI C IOMOIIBI KAYECTBEHHON

peaKIuu.
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HaOmronats, caMOCTOSITEILHO

IIPOBOJHTH U OIIKUCHIBATH XUMHYECKUHI

AKCIIEPUMEHT
18 DeHon @DeHOJI, Ero CTPOCHUE, OTYUYCHUE, XapakTepu30BaTh C IOMOILBIO POJTHOTO
CBOICTBa U MTpuMeHeHne. KauecTBeHHBIE | A3bIKa U sI3bIKa XUMUU OCOOEHHOCTH
peakiuu Ha (peHos. B3auMHoe BIUsIHUE | CTPOCHUS U CBOMCTBA (DEHOJIA HA OCHOBE
aTOMOB B MOJIEKYJIe (peHoa. B3aMMHOTO BJIUSIHUS aTOMOB B
Hemoncmpayuu. PactBOpuMOCTh MOJIEKYJI€, a TAK)KE CITOCOOBI MOTyUYEHUS
(deHoa B BoJie TPU OOBIYHOM 1 00JaCTH NPUMEHEHHS (peHOoJIa.
TeMIEepaType U MPU HarpeBaHUH. Hab6nronaTh 1 onuchIBaTh
KauectBennsie peakiuu Ha GpeHOmN JEMOHCTPAMOHHBIN XUMUYECKUN
AKCTIEPUMEHT.
CoOmroiath mpaBuiia SKOJIOTHYECKH
IPaMOTHOTO U 0€30MacHOro oOpamieHus
C TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMHU B OBITY U OKPYKAIOIIEH
cpene
19 AJbICTUIBI Anbaeruasl. opmanbaerua u XapakTepHu30BaTh C MOMOIIBI0 POJHOTO

areTajapaeru. XUMHUYECKHE CBOMCTBA

SI3BIKA M SI3BIKa XMMHH OCOOCHHOCTH
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anbaerufoB. KauecTBeHHbIE peakuuy Ha
anpaeruipl. Peakuun
nonukoHaeHcanuu. KapOoHumibHas
rpymma. KeToHsl Ha mpuMepe aneroHa.
Jlemoncmpayuu. KauecTBEHHbBIE

pe€aKinn Ha aJIbACTUABI

CBOMCTB (hopMaibieruaa u
areTanbAeTuaa Ha OCHOBE CTPOCHUS
MOJIEKYJI, CIIOCOOBI MOTYYEHUS U UX
o0JacTu MPUMECHEHUSI.

Hab6mronath, onmuchIBaTh ¥ MMPOBOIUTH
XUMUYCCKUN DKCIICPUMEHT.
NnentndunmupoBaTh anbAeTHIBI C
MTOMOIIIbIO KAYECTBEHHBIX PEaKITUH.
Co0nroaTh mpaBuiia SKOJIOTUUECKU
IpaMOTHOTO U 6€30MacHOro oOpaIieHus
C TOPIOYUMH ¥ TOKCUYHBIMHU
BCIIIECTBAMH B OBITY M OKpYKaromeh

cpene

20

KapOoHoBbI€ KHCIOTHI

IIpenenbHBIE OTHOOCHOBHBIE
KapOOHOBBIE KUCJIOTHI, UX
TOMOJIOTHYECKUM PSiJI, TPEICTaBUTEINH,
UX MOJy4YeHUE U IPUMEHEHHE.
XUMHYECKHE CBOMCTBA KAPOOHOBBIX

KUCIIOT. Peakius aTepuduxaiyu.

XapakTepu30BaTh C TOMOIIBIO POAHOTO
SI3BIKA U SI3bIKA XUMUU OCOOCHHOCTH
CBOMCTB KapOOHOBBIX KHCIIOT HA OCHOBE
CTPOEHUS UX MOJICKYII, a TAKKe
CIIOCOOBI TTOJTYYEHHUSI U 00J1aCTH

NIPUMEHEHUSI MYPABBUHOW U YKCYCHOM
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Lemoncmpayuu. llpencraBurenn
Pa3IMYHBIX KJIACCOB KapOOHOBBIX
KHCJIOT.

JlabopamopHhvie onvimel. XUMUUECKUE

CBOWCTBA YKCYCHOU KUCIIOTBI

KHCJIOT.

Pa3znunuath o0111ee, 0COOEHHOE U
€IMHUYHOE B CTPOSHUU U CBOMCTBAX
OpraHu4ecKux (MypaBbUHOHN U
YKCYCHOM ) U HEOPTaHUYECKUX KHUCIIOT.
Habmtonate, OnmuckIBaTh U IPOBOAUTH
XUMUYECKHI HKCIICPUMEHT.
Co0bmroats mpaBuiia KOJIOTHUECKU
IPaMOTHOTO U 0€30MacHOro 0OpamieHus
C TOPIOYUMHU ¥ TOKCHYHBIMU
BEIIECTBAMH B OBITY U OKpPYKAIOIIEH

cpene

21

Crnosxxnblie 3¢upsl. JKupbl

Peakuus stepuduxarmu. CrnoxxHbie
a¢upsl. JKUpeI, UX COCTaB U THAPOIIU3
(KUCTIOTHBIN M 1IeT04HOM). Mblia.
I'mppupoBanue KupoBs.
Hemoncmpayuu. Konnexuus cioxxHbIX
a¢upoB. Komnekuus xupoB. O0pasiisi

TBEPJOTO U JKUIAKOTO MbLIA.

Pa3znuyarh peakuu 3TepupuKanuy Kak
o0paTUMOI OOMEHHBII TPOLIECC MEKTY
KHCIIOTaMHU U CIIUPTaMH.
XapakTepu3oBaTb 0COOCHHOCTH CBOMCTB
’KUPOB HA OCHOBE CTPOCHUS UX
MOJIEKYI, @ TAaK)Ke KIaccuuxaiu

KUPOB I10 UX COCTaBY H
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Jlabopamophwie onvimul. OnipeieieHre

HCIIPCACIIBHOCTHU PACTUTCIIBHOI'O Macjia

MIPOUCXOXKICHUIO U IPOU3BOJICTBO
TBEP/IBIX )KUPOB HA OCHOBE
pacTUTEIBHBIX MACeT.

Ha ocHoBe peakuuu srepuduxanun
XapaKTepU30BaTh COCTaB, CBOMCTBA U
00JacTy MPUMEHEHUS CJI0KHBIX 3(PUPOB.
Habmto1aTh, ONUCHIBaTh U IPOBOAUTH
XUMHUYECKUN HKCIIEPUMEHT.
Co0mro1ath mpaBuiia SKOJIOTHYECKH
IPaMOTHOTO U 0€30MacHOro oOpamieHus
C TOPIOYUMU ¥ TOKCUIHBIMU
BEIIECTBaMH B OBITY U OKpPYKarOIIeH

cpene

22

VrieBoanl

YrneBoasl. Monocaxapubl. [ mroko3a
Kak ajapaeruaocnupt. CopOur.
MOJIOYHOKHCIIOE U CTUPTOBOE
opoxenue. Porocunres. Jucaxapuis.
Caxapo3za. [Tonucaxapuabl: Kpaxmal,

OCJIJIF0JI034a.

XapaKTepru30BaTh COCTAB yTICBOIOB.
KinaccuduimpoBaTh uX Ha OCHOBE
CIIOCOOHOCTH K TUIPOJTU3Y.
OmnuceIBaTh CBOMCTBA TIIFOKO3bI KaK
BEIIIECTBA C IBOMCTBEHHON (DyHKITHEH

(anbaernmocnupTa).
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Jlemoncmpayuu. Bzanmonencraue
rI1t0K03bI ¢ ruapokcuaoM mean(Il) kak
anpaerugocnupra. KauecTBeHHaAs
peakius Ha Kpaxmal.

JlabopamopHvie onvimwl. OOHapYKEHUE

KpaxmMalia B IPOAYKTAX MU TAHUSA

VY craHaBnMBaTh MEXMIPEIMETHBIC CBSA3U
XAMHHU 1 OMOJIOTHH Ha OCHOBE
PACKpBITUS OMOJIOTUYECKOU POJIH U
XUMHUYECKHUX CBOMCTB Ba)KHEHUIITNX
MpeJICTaBUTENIEH MOHO-, TU- U
MOJIMCAXapUJIOB.

HaGmronath, onucsiBaTh ¥ MPOBOJIUTH
XUMHYECKUH SKCIIEPUMEHT.
Co0mroaTh mpaBuiia TEXHUKU
0e30macHOCTH MpHU paboTe B KAOWHETE

XUMHUHN

23

AMUHBI

AMuHOTpyIIa. AMUHBI IPEAETBHBIE U
apomatndeckue. AHWINH. [lonydenue
aMuHOB. Peakuus 3uHnHA. XMMHAYECKHE

CBOMCTBA U IMPUMCHCHHNC aMHUHOB.

Jlemoncmpayuu. Iloptpet H. H. 3ununa.

Konnekuus aHMIMHOBBIX KPACUTEIIEH.
Jlabopamophwie onvimol. I3roToBneHne

MOJIEJIEN aMUHOB

XapakTepu30BaTh C TOMOIIBIO POAHOTO
SI3BIKA U SI3bIKA XUMUU OCOOCHHOCTH
CTPOEHUS U CBOMCTB aMUHOB Y aHUJIMHA,
B YaCTHOCTH, Ha OCHOBE B3aHMHOTO
BITUSIHUSI aTOMOB B €70 MOJIEKYJIE, a
TaKXe CIOCOObI MOJIyYeHHUS U 00JIaCTH
MPUMEHEHUS aHUJIMHA.

ApryMeHTHpPOBATh UYyBCTBO I'OPIOCTH 32
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JTOCTIKEHUS OTE€UCCTBEHHOU
OpPraHUYECKON XUMUH.

CoOmro1ath mpaBuiia SKOJIOTHYECKH
IPaMOTHOTO 1 6€301acHOr0 0OpaIIeHus
C TOPIOYUMH ¥ TOKCUYHBIMHU
BEIIIECTBAMHU B OBITY U OKPYXKarolen

cpene

24

AMMHOKHCIIOTHI. benku

AMMHOKHCIIOTHI Kak aM(pOTEepHBIE
OpraHUYeCKue COCTUHECHUS. [ TUIUH.
Peakums nonukonnencanuu. Ilentuanas
cBsi3b. [lepBuuHas, BTopuiHasi,
TpeTUYHas CTPYKTYPhI OCIIKOB.
KauecTBeHHbIC peakiuy Ha OCJIKU.
I'mpponms. [lenarypanusi.
buonornyeckue pyHKIMHU OEIKOB B
OpraHu3Me.

Jlemoncmpayuu. CBOMCTBA IITULIMHA.
[{BeTHBIE peakiuu OEIKOB.

JlabopamopHvie onvimsi. Jlenatypanus

OrnucpIBaTh CBOMCTBA aMUHOKHUCIIOT KaK
OM(pYHKIMOHATBHBIX aM(POTEPHBIX
COCJIMHCHUU.

VY craHaBmMBaTh MEXKIPEIMETHBIC CBS3H
XHUMHH 1 OMOJIOTHH Ha OCHOBE
PaCKpBITUS OMOJIOTHUECKOMN POTH U
XUMHUYECKUX CBOMCTB aMUHOKHCIIOT.
OnuceIBaTh CTPYKTYPBI U CBOMCTBA
OCIIKOB KaK OMOTIOJIMMEPOB.
YcTanaBIMBaTh MEKITPEIMETHBIC CBSI3U
XHMHH 1 OMOJIOTHH Ha OCHOBE

PACKPBITHS OMOJIOTHYECKOUN POJI 1
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O€EJIKOB

XUMHUYECKUX CBOUCTB OEJIKOB.
[TpoBoIUTE, HAOIIOAATH U OITUCHIBATH

XUMHYECKUMN OKCIICPUMCHT

25 ['enernueckas CBS3b MEXKITY IToHATHE O TEHETHYECKOM CBSA3H HA YcraHaBIMBaTh B3aUMOCBSA3b MEXKIY
KJIACCAMU OPTraHUYECKUX MIPUMEPE B3AUMOTIEPEXOJI0OB MEXKY COCTaBOM, CTPOCHUEM U CBOMCTBAMU
COCJIMHCHU I KJIACCaMHM YTJIEBOAOPOIOB, KUCIIOPOJA- U | IPEICTABUTENEN KIACCOB
a30TCOJICPIKAIUX COCTUHCHUN. YIJIEBOJOPOIOB, KHCIIOPOI- U
WMiutroctpaniysi reHETUYECKOM CBSI3U HA a30TCOJICPKAIIUX COCTUHECHUMU.
MIPUMEPE OPTaHUYECKUX COCAUHEHUN OnuceIBaTh € MOMOIIBIO POIHOTO SI3bIKA
Pa3IMYHBIX KJIACCOB, COJICPKAIIMNX JIBA U S13bIKa XUMMHU T€HETUYECKUE CBSI3HU
aToma yriepoja MEXAY KJIACCaMHU yTJIEBOAOPO/JIOB,
KHUCJIOPO/I- ¥ a30TCOJICPKAIINAX
COCJIMHCHU I
26 ITpakTuyeckas padora Ne 1. Nnentudukaius opraHnueckux [IpoBonTh, HAOIIOAATH U OMTUCHIBATH

Nnentudukarus

OPraHUYECKUX COCTUHECHUM

COeIMHEHUN

XUMHUYECKUU OKCIICPUMCHT IJIA
MMOATBCPIKACHUA CTPOCHUA U CBOMCTB
Pa3INYHbIX OPTAaHHYICCKHUX COGI[I/IHCHI/II;'I,
a TaKXKE UX I/I)ICHTI/I(l)I/IKaHI/II/I C

IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ
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27 [ToBTOpeHME 1 0000IMICHNE TectupoBanue, perieHue 3aj1ad u BBINOMHATH TECTHI, pelIaTh 3a7a4M U
YIOPaXHEHUH 110 TEME YIOpPa)XHEHUS 110 TEME.

[IpoBOIUTH OLIEHKY COOCTBEHHBIX
JTOCTUKEHUN B YCBOCHHUH TEMBI.
KoppektupoBaTh cBoM 3HaHUS B
COOTBETCTBHH C IJIAHUPYEMBIM
pe3yJabTaToM

28 Kontponbnas pabora No2 «Kucnopoi- u a30Tcoaeprkaiiiue OpraHuueckue CoeamHEHUs

29—33 Tema 4. Opranndyeckasi XuMusi 1 0011ecTBO (5 )

29 buotexHonorus PazButue 6uorexnosnoruu. Tpu OOBACHATH, YTO TAKOS OMOTEXHOJIOTHS,

HanpaBJIeHUs] OMOTEXHOJIOTMH: TeHHas
(WM reHeTHYecKas ) MHKEHEpUs;
KJIETOYHAs! MHKEHEpus; Onosiornyeckas
UHXeHepus. [ eHeTnuecku
MoaudumpoaHHbie opranu3Msl ([ MO)
Y TPAHCTE€HHAs MTPOYKLIHS.
Knonuposanue. UMmoOum3oBaHHbBIC
(bepMEeHTBI U UX IPUMEHEHHE.

Hemoncmpayuu. BuneodparMeHTs U

reHHas (MU reHeTUYeCKast) MHKEHEepUs,
KJICTOYHAs UHXKCHEPUsI, OMOJIOTHYeCKast
WHXEHEPHs, KIOHUPOBAHUE,
UMMOOMIN30BaHHBIE (DEPMEHTHI.
XapakTepu3oBaTh pojb OMOTEXHOJIOTUU
B PELIEHUU MPOJAOBOJILCTBEHHOU
po0JIeMbl U COXPAHEHUH 3]I0POBBS

YCJIOBCKA
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cliaiiapl MO0 OMOTEXHOIOTHUH U

UMMOOMIIM30BaHHBIM (hepMEHTaM

30 ITonumepsl Knaccudukanus noaumepos. KnaccupunmpoBate  moiaumepsl 10
HcKycCTBEHHBIE IOJIMMEPBI: LEIUIYJIOU, | Pa3IUYHBIM OCHOBAHUSIM.
alleTaTHBIN WENK, BUCKO3a, Heodad. | Pa3nuuaTh HCKYCCTBEHHBIE IOJMMEPHI,
Hemoncmpayuu. Kosnexuus KJIacCU(PUIIMPOBATH 170. u
nonuMepoB. KoJUTeKusl CHHTETUYECKUX | WUIFOCTPUPOBATh TPYIIIBI  MOJUMEPOB
IIOJIMMEPOB U U3JIEIINNA U3 HUX [IPUMEPaAMHU.
YcraHaBIuBaTh CBSI3U MEXKY
CBOMCTBaMM MOJUMEPOB U 00JIACTIMU
UX IPUMEHEHHUS
31 CHUHTETHYECKUE TTOJIUMEPBI CriocoObl OJy4eHHS TOJTUMEPOB: Paznuuats MIOJIMMEPU3ALUIO 51
MTOJIMMEPHU3ALUS U TTOJIMKOHCHCALINS. ITOJIMKOH/ICHCALIUIO.

Cunretrnueckue Kaydyku. [ImacTmaccsr:
MOJIUCTUPOJI, TE(DIIOH,
MOJIUBUHWIXJIOPU. CUHTETUIECKUE
BOJIOKHA: KaIllpOH, HAWJIOH, KeBJap,
JIaBCaH.

Jlemoncmpayuu. Kommexmus

[IpuBoaUTE TpUMEPBHI 3TUX CIOCOOOB
MTOJTY4YEHHUSI OJINMEPOB.

OnuceiBaTh CHHTETUYECKHE KaydyKH,
IIJJACTMACCHI ¥ BOJIOKHA HA OCHOBE CBSI3HU

CBOWCTBA — IIPUMEHEHUE
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CUHTCTHYCCKHUX IIOJUMCPOB: IIACTMACC

U BOJIOKOH U U3ICITUU U3 HUX

32 [Ipaktuueckas pabora Ne 2 Pacno3naBaHue miacTMacc 1 BOJIOKOH [IpoBonuTh, HaOMIOIATh M OMUCHIBATH
XUMUYECKUN AKCIIEPUMEHT TUTS
UJeHTU(UKAIINY [JTACTMACC U BOJIOKOH C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIINAM

33 IToBTOpenue u 0000menue Kypca. Iloaseaenue HTOroB yueOHOro rojaa.

34—35 Pe3epBHOe Bpemsi
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IIpumepHoe TemaTHUYeCKoOe INIAaHUPOBaHKMe Kypca 11 kiacca 6a30Boro ypoBHst

(1 4 B HEOemIO, Bcero 35 4, u3 HUX | 4 pe3epBHOE BpeMsi)

XapaKTepHCTI/IKa OCHOBHBIX BHJ0OB

Homepa Tema ypoka OcHOBHOE cofiepKaHue ypoKa JeSITeIbHOCTH o0yJaromuxcs (Ha
YPOKOB TI/TI
YpOBHE y4eOHBIX JICHCTBHIA)
1—9 Tema 1. Ctpoenne BemectB (9 u)
1 OCHOBHBIE CBEICHUS O CrpoeHue aToma: siIpo U JIEKTPOHHAs AprymMEeHTHPOBATH CI0KHOE CTPOCHUE
CTPOECHUHU aTOMa ob6omnouka. M3otomnbl. XuMuueckui aToMa KakK CUCTEMBbI, COCTOAIICH U3
AJIEMEHT. bOJbIION aIpOHHBIN sJipa ¥ SJIEKTPOHHOU 000JIOUKH.
KoJUIalaep. Y POBHU CTPOCHHS BEUIECTBA. | XapaKTeprU30BaTh YPOBHHU CTPOCHUS
Jlemoncmpayuu. IlopTpeTsl BEIIECTBA.
3. Pesepdopaa, H. bopa. OmnuckIBaTh yCTPONCTBO U paboTy
Bugaeodparments! u cnaiiapl «bosnbiioit | bonsmoro agpoHHOro Kouaiaepa
aIPOHHBIN KOJUJIAUIEP», «Y POBHU
CTPOEHUSI BELIECTBA»
2 IIepuonnueckas cucrema PU3NYECKUN CMBICI HOMEPOB: JJIEMEHTa, | HaxoauTs B3aMMOCBSI3U MEXIY

XUMHWYCCKHUX 3JICMCHTOB

J. 1. Menaeneesa u yueHHE O

repuojia, rpynmsl. BaieHTHbie

AJIEKTPOHBI. DJIEKTPOHHAS! KOHPUTYpaITus

ITOJOXXCHHUEM JJICMCHTA B

MIEPUOJNYECKON CUCTEME
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CTPOEHHH aTOMa

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB B [IEpUOAAX U
rpynnax. JJIeKTPOHHbIE CEMEICTBA
XUMHUYECKUX IJIEMEHTOB.
Hemoncmpayuu. Paznuunbie GopMbl
[leproauyeckoil CUCTEMbI XUMHUYECKUX
aneMmeHToB 1. 1. Menneneesa. [loptper
. . Menneneena.

Jlabopamophvie onvimui.
MoaenupoBaHue NOCTPOCHUS
[leprognyeckor CUCTEMBI C IOMOIIBIO

KapTOYeK

J. 1. MenpaeneeBa u CTPOCHUEM €TO
aToma.

CocTaBisATh 31EKTPOHHBIE U
AEKTPOHHO-Tpaduieckue GopMybl
aTOMOB S-, p- U 0- JJIEMEHTOB.
OTHOCUTH XUMHYECKHUE IIIEMEHTHI K
TOMY WJIH UHOMY 3JIEKTPOHHOMY

CEMEUCTBY

dunocodckre OCHOBBI
obmHuoctu Ileproauueckoro
3aKO0HA U TCOPUH XUMUICCKOTO

CTPOCHUS

[IpennochuIKy OTKPBITUS
[leproauyeckoro 3akoHa ¥ TEOPUU
XUMHYECKOT0 cTpoeHust. PoJib muuHOCTH
B UCTOPUU XUMUU. POsIb IpakTUKu B
CTAHOBJICHUH U PAa3BUTUU XUMUYECKOU
TEOpUHU

Lemoncmpayuu. Iloptpetst /. U.

[IpencraBiaTe pa3BUTHE HAYYHBIX
TEOpHUI MO CIIMPAIM HA OCHOBE TPEX
dbopmynupoBok [lepuonnyueckoro 3akoHa
Y OCHOBHBIX HAIlpaBJICHUW Pa3BUTHS
TEOPUU CTPOCHUS (XUMUYECKOTO,
AIEKTPOHHOTO U MMPOCTPAHCTBEHHOTO).

XapakTepu3oBaTh POJib MPAKTUKU B




50

MenneneeBa u A. M. bytneposa

CTAHOBJICHUM U PA3BUTUN XUMUYECKOU
TEOPHH.

ApryMeHTHpOBaTh UyBCTBO FOPJIOCTH 3a
JOCTUKEHHUSI OTEUYECTBEHHON XUMUU U

BKJIaJ pOCCHﬁCKHX y‘-IéHI)IX B MHUPOBYIO

HayKy

Honnas xuMuueckas CBsI3b U
HOHHBIC KPUCTATTIINYCCKHUC

pEETKU

KaTnons! kak mpoyKT BOCCTAHOBJICHUS
aTOMOB METAJIIOB. AHUOHBI KaK MPOAYKT
OKHCJICHHS aTOMOB HeMeTaJlJIoB. MonHas
XHUMHYECKasl CBSI3b U MOHHAS
KpUcTajinyeckas peméerka. MoHsl
MPOCTHIE U CIIOKHBIE.

Jemoncmpayuu. Moneinb
KPUCTAJUTMYECKON PEMIETKU XJI0pHUaa
Hatpus. OOpasibl MUHEPAJIOB C HOHHOM
KPUCTAJUTMYECKOU PEIIETKON: KAJIBIINATA,

rajaura

XapakTepu30BaTh HOHHYIO CBA3b KaK
CBSI3b MEK]ly HOHAMU, 00Pa3yIOIIUMUCS
B pe3yJabTaTe OTAA4YM WU IpUEMa
AJIEKTPOHOB ATOMaMH WJIY TPYIIIaMHU
aTOMOB.

KnaccudunupoBaTh HOHBI IO Pa3HBIM
OCHOBaHUSIM.

Y craHaBIMBaTh 3aBUCUMOCTD MEXKTY
TUINIOM XUMHUYECKOU CBSI3U, TUIIOM
KPUCTAJIMYECKON PEIETKU U

(bu3MYeCKUMU CBOMCTBAMH BEIIIECTB

KoBasieaTHag XMHUUeCcKas

CBA3b. ATOMHEIE U

KoBasieHTHas HENOJIsIpHAS Y TIOJISIPHAs

CBsI3H. SJIGKTpOOTpI/IHaTGJIBHOCTI).

OOBICHATH HHEPTHBIE CBOWCTBA

6JI8,I‘OpO,ZIHBIX ra30B 0COOCHHOCTIMH
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MOJIEKYJISIPHBIE

KPUCTAITINYECKUE PEILIETKU

KpaTtHOCTBh KOBaJIEHTHOM CBSA3U.
OOMEHHBIN U IOHOPHO-AKIEIITOPHBIM
MEXaHW3MbI 00pa30BaHUs KOBAJICHTHBIX
cBsizeil. [1oasipHOCTH CBA3U U MOJISIPHOCTD
MOJIEKYJIbl. MOJIEKYJISIpHBIE U AaTOMHBIE
KPUCTAJUIMYECKUE PELIETKH.
Jlemoncmpayuu. Monenu
KPUCTAJUTMYECKUX PEHIETOK «CYXOT0
apAa» (WM uozja), anmasa, rpadura (Miam

kBapia). Mojens MoJisipHOro 00bhEMa ra3a

CTPOECHHS UX aTOMA.
XapakTepu30BaTh KOBAJIICHTHYIO CBSI3b
KaK CBSI3b, BO3HUKAIOLIYIO 3 CUET
00pa3zoBaHMs OOIIMX IEKTPOHHBIX Map
MyTEM MEPEKPBIBAHUS AIEKTPOHHBIX
opOuTaei.

KunaccuduimpoBaTh KOBaJIEHTHBIE CBSI3U
10 Pa3HBIM OCHOBAHUSIM.

Y craHaBIMBaTh 3aBUCUMOCTD MEXKITY
TUTIOM XUMHUYECKOU CBSI3U, TUTIOM
KPUCTAJUIIMYECKON PEIIETKU U

(bu3MYEeCKUMU CBOMCTBAMU BEIIECTB

MeTtammnueckass XUMHUYECKas

CBA3b

Merammnieckue KpUCTAINIMYECKUE
peméTku. MeTauinuyeckas XMuMHYECKast
CBSI3b: HOH-aTOMBI Y JICKTPOHHBIN Ta3.
du3nyeckre CBOMCTBA METAJIOB U UX
IIPUMEHEHHUE HA OCHOBE ITUX CBOWCTB.
CnaBbl Y€pHBIC U LIBETHBIE.

Llemoncmpayuu. Monenu

XapakTepu3oBaTh METANIMYCCKYIO
CBSI3b KaK CBSI3b MEXK/Iy HOH-aTOMaMH B
MeTallIax M CIuIaBax MOCPEICTBOM
0000111eCTBIIEHHBIX BAJICHTHBIX
AJICKTPOHOB.

OOBACHATH CIUHYIO IPUPOTY

XUMHYECKUX CBSI3EM.
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KPUCTAJUTMYECKUX PEMIETOK METAJLIOB.
JlabopamopHvie onvimol.
MonennpoBaHrE METALUIMYECKON

KPUCTAJUIMYECKOU PEIIETKA

Y craHaBnMBaTh 3aBUCUMOCTD MEXAY
TUIIOM XUMHWYECKON CBSA3H, TUIIOM
KPUCTAUINYECKOUN PEIIETKU U

(1)I/I3I/I‘{€CKHMI/I CBOMCTBaMU BCHICCTB

BOI[OpOI[HaH XUMHUYICCKas CBA3b

BonopoaHas xumudeckas CBS3b:
MEXMOJIEKYJISIpHAs U
BHYTPUMOJIEKYJISIPHAsA. 3JHAYCHHE
BOJIOPOJIHOM CBSI3U B IPUPOJE U )KU3HU
YeJI0BEKa.

Lemoncmpayuu. BuneopparMeHTsl U
cnaiifpl «CTpyKTYphI O€IKay.
JlabopamopHvie onvimui. JleHatypanus

OeJka

XapakTepu3oBaTh BOJOPOAHYIO CBS3b
KaK OCOOBII THUII XUMHYECKOU CBS3H.
Paznuuath MEXMONEKYISAPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIC
CBSI3H.

YcTaHaBnMBaTh MEKIPEAMETHBIEC CBS3U
¢ Oronoruel Ha OCHOBE PaCCMOTPEHUS
MIPUPOIBI BOJOPOIHOM CBSI3U U €€ POJIU B

OpTraHu3alyy )KUBOM MaTepUU

[Tomumepsbr

[Tonumepsl, UX MOJyYEHUE: PEAKIIUN
MOJMMEPU3AIUN U TIOJIUKOHICHCALIUH.
ILmactmaccel. Bosiokna. Heopranmueckue
MOJIUMEDHI.

Jlemoncmpayuu. Kosmekuuu

«IImactmacce, «Bomokaay. OOpasis!

XapakTepu3oBaTh NOJIUMEPHI KakK
BBICOKOMOJIEKYJIAPHBIE COCAUHECHMUSI.
PaznuyaTe peakunu noauMepusanuu u
MOJIMKOHICHCAIINH.

OnuchiBaTh BaKHEUIIINE MPEICTABUTETN

niacTMacC 1 BOJIOKOH 1 Ha3bIBATb
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HCOPraHN4YCCKUX IMOJUMCPOB — BCIICCTB

aATOMHOM CTPYKTYPBI

o0JjacT uX MPUMEHEHUS.
YcranaBiIMBaTh EIMHCTBO OPraHUIECKON
¥ HEOPraHWMYECKOI XMMUH Ha IpUMEpe

HCOPTaHUYCCKHX ITOJITHUMCPOB

I[I/ICHCpCHBIe CHCTCMbI

JucnepcHbie cucTeMbl: aucnepcHas (asza
u aucnepcuonHas cpena. Knaccudukanms
JIMCTIEPCHBIX CUCTEM I10 arperaTHOMY
COCTOSIHUIO U 110 Pa3Mepy 4acTuil a3bl.
['pyOGoaucnepcHble CUCTEMBI: SMYJIbCUU,
CYCHEH3UH, a3p030J1. TOHKOAUCTIEPCHBIE
cucTeMbl: 301 U renu. CuHepe3uc u
KOAryJisiiusi.

Jlemoncmpayuu. OOpasibl pa3TuyHbIX
JIMCTIEPCHBIX CUCTEM: SMYJIbCUM,
CYCIIEH3H1M, a3p0O30JIEH, TeJIEN U 30JIEM.
Koarynsuus. Cunepesuc.
Jlabopamophwie onvimsi. Ilonyuenue
AMYJILCUU PACTUTEIBLHOIO Maca.

[Tomy4yeHue cyCceH3uu «M3BECTKOBOIO

XapakTepu30BaTh Pa3IMYHbIC THUITHI
JUCTICPCHBIX CUCTEM Ha OCHOBE
arperaTHOro COCTOSHUS TUCTICPCHOM
¢a3bl ¥ TUCIIEPCUOHHOM CPE/IbI.
PackpbIBaTh poJIb Pa3IMYHBIX THIIOB
JUCTICPCHBIX CHCTEM B KU3HH TIPHPOIbI
1 o0111ecTBa.

[TpoBOANTH, HAOJIOIATH U OITUCHIBATD

XAMUYECKUN SKCTIEPUMEHT
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MoJIoKa». [ToirydeHne KoJmonaHoro
pacTBopa KypuHOTO Oelika U
MCCJIEIOBAHNE €TI0 CBOMCTB C IIOMOIIBIO

Ja3epHON yKa3Ku

10—21

Tema 2. XumMuveckue peakiumn

(12 g)

10—11

KJ’IaCCI/I(l)I/IKaI_II/IH XUMHWYCCKHUX

peaKumit

Peakiuu 6€3 M3MEHEHUs COCTaBa
BEILIECTB: aJUIOTPONU3AIUU U
nzomepu3zanuu. [[puunHbI aIoTpOnuu.
Knaccudukanus peakiuii no 4uciy u
COCTaBY PE€areHTOB U MPOIYKTOB U IO
TerioBoMy 3¢ dexty. TepmoxuMuyeckue
YPaBHEHUS PEAKIIUI.

Jlemoncmpayuu. IK30- 1
SHIOTEPMUYECKHE peaKIuu. TemnnoBbie
SIBJICHUS TIPU PACTBOPEHUU CEPHOM
KHUCJIOTHl U aMMHUAYHOM CEJIUTPHI.
Jlabopamophwvie onvimoi. [IpoBeneHne
peakIui, HAYIKX A0 KOHIIA, 10 TPaBUITy

bepromnne

KinaccuduimpoBats xumuieckue
PEaKIMHU 110 Pa3IUYHBIM OCHOBAHUSIM.
XapakTepu3oBaTh TEIIOBOM 3pdeKT
XUMHUYECKUX PEAKIUI U Ha €r0 OCHOBE
pasnnyaTh 3K30- U S3HIOTEPMUYECKUE
peakumu.

OTtpaxatb TermnoBoi 3pPexT
XUMHUYECKUX peaKlUii Ha MHCbME C
MOMOILBIO TEPMOXHUMHYECKUX
YPaBHEHHU.

[IpoBOUTE pacy€ThI HA OCHOBE
TEPMOXHUMHUYCCKUX YPABHCHUIA.
[TpoBoMTh, HAOIIOJATH U OMUCHIBATH

XAMUYECKUN SKCITEPUMEHT
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12

CKopoCTh XUMHUYECKUX

peakuin

CKOpOoCTh XUMUYECKON PEAKIINU U
(bakTophl €€ 3aBUCUMOCTHU: IPUPOA
pEarupyromnmx BEeUIECTB, IIOMAb UX
COIIPUKOCHOBEHUS, TEMIIEPATYPA,
KOHIICHTPAIUS U HAJIMYUE KaTalln3aTopa.
Karanuz. ®epmenThl. UHTHOUTOPBHI.
Jlemoncmpayuu. 3aBUCUMOCTb CKOPOCTH
pEeaKIuu OT NPUPObI BEMIECTB Ha
IIPUMEPE B3aUMOJICUCTBUS pACTBOPOB
Pa3IMYHBIX KACIOT OJMHAKOBOM
KOHIIEHTPAIIMU C OJIMHAKOBBIMH
KycOuKaMu (TpaHyJlaMH) IUHKA U
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB
(Marnusi, IMHKa, JKeJie3a) C paCTBOPOM
COJISHOM KUCJIOTHI. B3auMoaencTBue
PacCTBOPOB CEPHOU KUCIIOTHI C
pacTBOpaMu THOCYJIb(aTa HATPUS
Pa3IMYHON KOHLIEHTPALIUU U

TeMIiepaTypbl. Moenb KUISAIIEro CIOos.

XapakTepu3oBaTb CKOPOCTh
XUMUYECKOHN peakiuu U GakTophbl
3aBUCUMOCTH CKOPOCTU XMMUYECKOM
peakuu OT IPUPOJIbI pearupyromux
BEILIECTB, UX KOHIIEHTPALINH,
TEeMIEPaTyphbl, IIIONIATN
CONPUKOCHOBEHUS BEILIECTB.
[IpoBoUThH, HAOMIOAATH U ONKCHIBATH
XUMHUYECKUN HKCIEPUMEHT C MOMOILBIO
POAHOTO SI3bIKA U SI3bIKA XUMUHU.
XapakTepHu30BaTh KaTAIU3aTOPbI U
KaTajin3 Kak CrocoObl yIpaBieHUs
CKOPOCTBIO XUMHYECKOMN PEAKLINH.
YcraHaBnuBaTh HA OCHOBE
MEKIIPEIMETHBIX CBSI3el ¢ OMOJIOTHEH
oO1ee, 0cOOEHHOE U €AMHUYHOE IJI
(bepMEeHTOB Kak OMOJIOTHUECKUX
KaTaJIN3aTOPOB.

PackpbiBaTh poib pepMEHTOB B
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Pa3noxenue nepokcuia BOJopoaa ¢
MOMOIIbIO HEOPTAHUYECKUX
KaTaJaIn3aTopoB (CoJiel xemne3a, noauaa
KaJIMs) ¥ TIPUPOTHBIX OOBHEKTOB,
COJZIeprKallliX KaTajasy (ChIpoe MsCO,
KapTo(enn).

JlabopamopHhvie onvimul. Paznoxenue
IIEPOKCHUAA BOJOPOA C TOMOILBIO

JIMOKCHJIa MapraHiia

OpraHu3alMK KU3HU Ha 3eMJIe, a TAKKe
B MIUIIEBON U MEIUIIMHCKOHN

IMPOMBIINIJICHHOCTH

13

OO6paTUMOCTh XUMHUECKUX
peakunii. XuMHU4ECKOe
PaBHOBECHE U CIIOCOOBI €T0

CMCIICHUA

OOparumble peakiuu. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €70 CMELICHMUS.
OO011ast XxapakTEepPUCTHKA PEAKITUU
CHUHTE3a aMMHUAaKa M YCIOBHS CMEIIICHHUS
paBHOBECHS MTPOU3BOCTBEHHOTO
nporiecca BIpaBo.

Jlemoncmpayuu. CMenieHUe paBHOBECHS

B cucteme Fe** + 3NCS™ «— Fe(NCS);

XapaxkTepu3oBaTh COCTOSIHUSA
XUMHUYECKOTO PABHOBECHS U CIIOCOOBI
€ro CMEILCHUS.

[Ipencka3piBaTh HaNIpaBIICHUE
CMEILEHNUS] XUMUYECKOT0 PaBHOBECUS
IIPY U3MEHEHNH YCIIOBUM ITPOBEICHNUS
00paTUMOIl XUMUYECKON pEeaKIUu.
AprymMeHTHpOBaTh BHIOOP ONTHUMAaJIbHBIX
YCIIOBUU NMPOBEICHUS

TCXHOJOTIHYCCKOIO IMponccca.
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HaGmronaTte ¥ onuceIBaTh
JIEMOHCTPAIMOHHBI XUMUYECKUI

OKCIICPUMCHT

14—15

IM'moponus

['uaponn3 HeoOpaTUMBIN U OOPATUMBIA.
Tpu ciywas rugponusa conei. Poip
ruaposin3a B oOMeHe Beuiects. Poib
TUIPOJIN3a B SHEPTETUYECKOM OOMEHE.
Llemoncmpayuu. I'uxponuns conen
pasznuyHoro tumna. BugeopparmenTsl u
cnaiabl «brosornyeckas poJib
TUAPOIIU3AY.

Jlabopamophvie onvimsi. VIcibiTaHue
WHJIUKATOPAMU CPEJIbl pACTBOPOB COJIEH

Pa3JIN4YHbIX THUIIOB

XapakTepu30oBaTh I'MAPOJIN3 KaK
00MEHHOE B3aMMO/ICHICTBUE BEILIECTB C
BOJIOM.

3anuchIBaTh YPABHEHUS PEaKLIUN
TUAPOJIN3A PA3IHYHBIX COJIEH.
Paznuuatk ruiposin3 no KaTUOHY U
AHUOHY.

[IpenckassiBaTh peakUIO CPEIbl
BOJIHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHJIBHBIM OCHOBaHUEM U
cj1a00¥ KMCJIOTOM, CIa0BIM OCHOBAaHUEM
Y CWJIBHOM KUCJIOTOM.

PackpbiBaTh posib 00paTUMOro
TUAPOJIM3a OPraHUYECKUX COCTUHEHUI
KaK OCHOBBI OOMEHA BEILIECTB B JKUBBIX

opraHu3Max u 00paTUMOro THIPOJHN3a
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AT® xak OCHOBBI SHEPTETHYECKOTO
0o0OMEHa B KUBBIX OpraHu3Max.
[IpoBOaUTH, HAOIIOIATH U ONUCHIBATH
XUMHUYECKUN HKCIEPUMEHT C MOMOIIbIO

POAHOTO SA3bIKA U SA3bIKa XUMHWNHU

16

OKHUCIIUTEBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE
peakunu. CTeNeHb OKUCICHUS.
OKucIUTENh U BOCCTAHOBUTEIID.
OxuciieHre U BOCCTaHOBJICHHE.
DneKTpOHHBIN OaaHc
Jemoncmpayuu. IIpocrenme
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE
pEeaKIUu: B3aUMOJICHCTBUE IIUHKA C
COJIIHOM KUCJIOTOH U 5KeJie3a ¢ cylnbhaTom
meau(1l).

JlabopamopHvie onvimeoi.
B3aumonetictBue pactBopa cynbdara
menu(Il) ¢ xene3oM U THAPOKCUIOM

HaTpus

XapakTepu3oBaTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIINH KaK
MPOIIECCHI C UBMEHEHUEM CTETICHEHN
OKHUCJICHHS DJIEMEHTOB BEILIECTB,
YYACTBYIOILIUX B PEAKIUU.

CocraBnsate ypaBaenust OBP ¢
MOMOIIIbIO METO/1a DJIEKTPOHHOTO
OanaHca.

[IpoBoUTH, HAOMIOAATH U ONKMCHIBATH
XUMHUYECKUHN IKCTIEPUMEHT C TTOMOIIbIO

POAHOIO A3bIKA U A3bIKA XUMHH
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17-18 DJIEKTPOJIN3 PACIIaBOB U DIEKTPOJIU3 PACTBOPOB U PACILIIABOB XapakTepu3oBaTh AIEKTPOJIN3 KaK
pactBopoB. [IpakTuueckoe anekTponuToB. [IpakTudeckoe OKHUCJIUTEITFHO-BOCCTAHOBUTEIHHBIT
MIPUMEHEHNE YJICKTPOIIH3a MPUMEHEHHUE IIEKTPOIH3a. IpoIecc.

["anbBanomactuka. ['anpBaHoCTETHS. [IpenckaspiBaTh KaTOIHBIE U AHOAHBIC
Padunuposanue. MPOLIECCHI M OTPaKaTh UX HA TUCHME

Lemoncmpayuu. Monens 3neKTpon3Epa. | A pacIiulaBoOB M BOJHBIX PACTBOPOB

MOI[GJII) 3JI€KTpOJ'IPI3HOﬁ BaHHBI JJIA QJICKTPOJIUTOB.
IMOJIYUCHUS aJIIFOMUHUS. O6pa3u1>1 PaCKpBIBaTB IMPAKTHYCCKOC 3HAUYCHHC
IMPOMBIIIJICHHBIX I/I3I[CJ'IPII>1, QJICKTPOJIN3a

HN3TOTOBJICHHBIX HAa OCHOBC

rajJbBaHOIINIACTUKHU U I'aJIbBAHOCTCTHHN

19 [Ipaktuueckas padora Ne 1. Pemenue sxcnepuMeHTaNIbHbIX 331a4 0 | [ImaHupoBaTh, NpOBOAUTH HAOIIOIATh U
Pelenne 3kCnepUMEHTANIBHBIX | TeMe « XUMUYECKast PEaKIIHs» OTHMCHIBATh XUMUYECKHI HKCIIEPHUMEHT C
3a/1a4 Mo TeMe « XuMuieckas COOJIIOICHUEM TIPABUJI TEXHUKU
peaKIus» 0€30MmacHOCTH

20 [ToBTOpeHue u 0600IIEHNE TecTupoBanue, pemieHre 3a1a4 u BrInmonHsATE TECTHI, pemaTh 3a1a4u U
M3YYEHHOTO yIpaXHEHHUH 10 TeMe YIPaXHEHUSI 110 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX

I[OCTH)I(CHI/II;'I B YCBOCHHUHN TCMBI.
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KoppextupoBaTb CBOM 3HAHUS B

COOTBCTCTBUM C IINIAHUPYCMBIM

pe3yJIbTaToOM
21 KontposnbHas padota Ne 1 «Ctpoenue BeniectBa. XUMUYECKask peakush)
22—30 Tema 3. BemmecTtBa u ux cBoiicTBa (9 )
22 MeTanibl O6mue ¢pusnyeckue cBorcTBa MeTaioB. | O600IIaTh 3HAHUS U JIeJIaTh BHIBOJIBI O
Knaccuduxanysi MeTaaioB B TEXHUKE U | 3aKOHOMEPHOCTSIX MOJOXKEHUS U
xumun. O0IIe XUMHUYECKUE CBOMCTBA V3MEHEHUI CBOMCTB METAJIJIOB B
METAJLJIOB. Y CJIOBUS B3aUMOJIEUCTBUSA nepuoaax u rpynnax [lepuoanueckoi
METAJIJIOB C pACTBOPAMU KUCIIOT U COJICH. | CUCTEMBI.
Meramiorepmusi. XapakTepu3oBaTh 0011IMe XUMHUUECKUE
Jlemoncmpayuu. Komiekuus METaJIioB. CBOICTBA METAJUIOB KakK
B3anmopencTBue KOHIIEHTPUPOBAHHOU BOCCTAHOBHUTEJIEH HA OCHOBE CTPOCHMUS
a30THOM KUCJOTHI ¢ MeIbl0. Bembliika MX aTOMOB U TMOJIOKEHHUSI METAJIOB B
TepMuTHOM cmecu. [loptper AJIEKTPOXUMHUYECKOM DSy HAMPSIKCHUS.
H. H. bekerona Ha6nronaTh 1 onuchIBaTh XUMUYECKUN
HKCHEPUMEHT C MOMOILBIO POJTHOTO
SI3bIKA U SI3bIKA XUMUU
23 Hewmeramnsl. baropoassie HeMmeranibl Kak OKUCIHUTENH. XapakTepru30oBaTh OOIINE XUMHUECKHE
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ra3bl

Hewmeranmbl, kak BocCTaHOBUTENHU. Psij
AIEKTPOOTPULIATEILHOCTH. IHEpTHBIC
WU OJIarOpOJIHBIC Ta3bl.

Jemoncmpayuu. Konnexkuuss HEMETaIOB.
Bcmnbika y€pHoro nopoxa. BeitecHeHne
rajJjior€HOB U3 UX PACTBOPOB JIPYTUMU

rajJorcHaMumu

CBOMCTBA HEMETAJIOB KaK OKHCIIUTEIICH
1 BOCCTAaHOBUTEJICH Ha OCHOBE
CTPOCHUS UX aTOMOB U TMOJIOKEHUS
HEMETAJIOB B PAlY
3JIEKTPOOTPUIIATEILHOCTH.

HaOmromaTe 1 onmuCHIBATE XUMUYECKHUIT
AKCIEPUMEHT C TOMOIIBIO POJIHOTO

A3bIKA U A3bIKa XUMHUH

24

KucnoTsl HCOPraHN4YCCKUC 1

OPraHUYCCKHUC

Kucnotsl ¢ TOukn 3peHUs1 aTOMHO-
MOJIEKYJIIPHOTO YueHHUs1. KUCIOTHI ¢
TOYKH 3PEHUSA TEOPUHU
ANEKTPOJIMTHYECKON TUCCOLIUALIUN.
KucnoTsl ¢ TOUkM 3peHHst TPOTOHHOU
teopun. O0UIME XUMUUECKUE CBOMCTBA
kucioT. Kiiaccudukanust KUCIior.
Jlemoncmpayuu. Kojutexkuus
OpPTraHUYECKUX U HEOPTaHUUYECKUX
KHCJIOT.

Jlabopamophwie onvimsi. ViccienoBanue

XapakTepu30oBaTh OPraHUYECKUE U
HEOPraHUYECKUE KUCIOTHI B CBETE
TEOPUHU IICKTPOJIUTUYECKON
JTACCOLIMALINY U TIPOTOHHOW TEOPHUH.
Knaccudummposats opranudeckue u
HEOPTraHUYECKHUE KUCIOTHI 110
pa3IMYHBIM OCHOBAHUSIM.

Pazanuathk o0111ee, 0coOEHHOE U
€IMHUYHOE B CBOMCTBAaX a30THOM,
KOHLEHTPUPOBAHHON CEPHOU U

MypaBbHUHOU KUCIIOT.
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KOHLEHTPHUPOBAHHBIX PACTBOPOB COJISTHOM
Y YKCYCHOM KUCJIOT KaleJIbHbIM METOJIOM

NP UX pa30aBICHUH BOJOM

[IpoBOaUTH, HAOIIOIATH U ONUCHIBATH
XUMHUYECKUH DKCIIEPUMEHT C IIOMOLIBIO

POAHOTIO SA3bIKA U AA3bIKa XUMHU

25

OcHOBaHUsI HEOPraHUYECKHUE U

OPraHUYCCKHUC

OcHOBaHUS C TOUYKHU 3PEHUSI AaTOMHO-
MOJIEKYJISIPHOTO yueHHs. OCHOBaHUS C
TOYKHU 3PEHUS TEOPUHU
AIEKTPOJIUTUYECKON JTUCCOIAALINH.
OcHOBaHUS ¢ TOUYKHU 3pEHUSI TPOTOHHOU
teopuu. O0IIME XMMUYECKUE CBONCTBA
ocHoBanuil. Kitaccudukanmsi OCHOBaHUU.
Jlemoncmpayuu. Konnekuus mesnoden u
aMUHOB. B3anmonenicTBre nmapos
KOHILIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTBI 1 aMMHUaKa («IbIM O€3 OTHS).
ITonyyeHne ammMuaka v U3y4eHue ero
CBOWCTB.

Jlabopamophwie onvimsi. Ilomydenne
HEPaCTBOPHUMOTIO TUIPOKCHIA U €TO

B3aUMOJIEUCTBHE C KUCIOTOU

XapakTepu30oBaTh HEOPraHUYECKUE
OCHOBAaHHSI B CBETE TEOPUU
AJIEKTPOIUTUYECKON TUCCOLUALINY.
Pazanugathe ob1iee, ocoOeHHOE U
€AMHUYHOE B CBOMCTBAX TMAPOKCUAOB U
OECKUCIIOPOIHBIX OCHOBAHUH.
XapakTepu3oBaTh UX B CBETE
IIPOTOHHOW TEOPUHU.

[IpoBOANTH, HAOIIOATH U OMUCHIBATH
XUMHUYECKUN SKCIEPUMEHT C MOMOILBIO

POAHOTIO sA3bIKA U A3bIKA XUMHUHU
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26 AM@oTepHbIe coeTMHEHUS AmMoTepHbIe OKCUIBI U THAPOKCUIBI. XapakTepu30oBaTh OpraHUYECKHUE U
HEOpraHUYeCcKue u [Tomyyenue u cBoiicTBa aM(POTEPHBIX HeopraHuyeckue aM(poTepHbie
OpraHUYECKUE HEOPTaHUYECKUX COCAMHECHUN. COETMHEHUS KaK BEIIECTBA C

AMHMHOKHUCIIOTHI — aM(OTepHBIC JBOMCTBEHHOHN (PYHKIIMEH KUCIOTHO-
opranuyeckue coequHeHus. [lentuasl | OCHOBHBIX CBOMCTB.
NENTHIHAS CBS3b. ApryMeHTHUpOBaTh CBOMCTBA
HHemoncmpayuu. Ilonyuenue AMUHOKHCIIOT KaK aM()OTEPHBIX
am(OTepHOT0 TUAPOKCUIA U U3yUCHHE OpraHUYECKUX COCTUHEHUH.
€ro CBOWCTB. PackpbiBaTh Ha OCHOBE
JlabopamopHuie onvimsi. Ilonyuenue MEXMPEAMETHBIX CBA3EH ¢ Ononoruen
aM(pOTEPHOTO TUAPOKCHIA TIPU POJIb aMHUHOKHCIIOT B OpTaHU3AI[IH
HEJOCTaTKe U U30BITKE MIENT0UN KUZHH

27 Comu Knaccudukanus coneit. JKEcTkoCTh BOABI | XapaKTeprU30BaTh COJIM OPTAHUUECKUX U

U criocoObl € ycTpanenus. [lepexon
KapOoHaTa B TUIpokapOOHAT U OOPaTHO.
OO61mIue XMMUYECKHE CBOMCTBA COJIEH.
Llemoncmpayuu. 1lonydenune KECTKON
BOJIbI U YCTPAHEHUE €€ KECTKOCTH.

JlabopamopHvie onvimul. Y CTpaHEHHUE

HEOPTaHWYECKUX KHUCIIOT B CBETE TCOPUH
AIEKTPOIUTHICCKOMN TUCCOITNAIINH.
Knaccudumupoars conu mo
Pa3sIMYHBIM OCHOBAHUSIM.

Paszanuats oO1iee, 0COOEHHOE U

CANHHUYHOC B CBOMCTBaxX CpeaHuX U
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KECTKOCTHU BOJBI

KHUCJIBIX COJIEH.

OnuckIBaTh )KECTKOCTH BOJIBI U CLIOCOOBI
€€ yCTpaHCHMU.

[IpoBoauTh, HAOTIOIATH U OTIKCHIBATH
XMMHUYECKUHN DKCIIEPUMEHT C IIOMOLIBIO

POAHOI'O A3bIKA U A3bIKA XUMHUHU

28 [TpakTiaeckas pabota Ne 2. Pemenue sxcnepuMeHTaNIbHbIX 331a4 0 | [ImaHupoBath, IpOBOAUTH, HAOIIOAATh U
Pemenne sKCepUMEHTANBHBIX | TeMe: «BelecTsa 1 uX CBOMCTBay ONMCBIBATh XUMUYECKUN IKCIIEPUMEHT C
3a1a4 o teMe «BemecTBa n ux COOJII0OICHUEM TIPABUJI TEXHUKU
CBOMCTBa» Oe3omacHOCTU

29 [ToBTOpEeHue n 0600IIEHNE TectupoBanue, pemieHue 3a1a4 v BrInonHsATh TECTHI, pemaTh 3a4a4u 1
TEMBI YIPAKHEHHUH 110 TEME YIPAKHEHHUS 110 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTH)KEHUI B YCBOEHUU TEMBI.
KoppekTupoBarh CBOM 3HaHUS B
COOTBETCTBHUHU C IUTAHUPYEMBIM
pe3yJIbTaToOM

30 Kontponbnas paborta Ne 2 «BemecTBa u ux cBOMCTBa»
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31—34 Tema 4. Xumusi u coBpeMeHHOe 001ecTBO (4 1)

31 XuMuyeckasi TEXHOJIOTUs [Tpou3BoaCTBO aMMHUaKa 1 METaHOJIA. XapakTepu30BaTh XUMUYECKYIO
XUMHUYECKUE TPOLIECCHI, JIeXKAIUE B TEXHOJIOTHIO KaK IPOU3BOIUTEIHLHYIO
OCHOBE IIPOM3BOJICTBA AMMHUAKa cuity oOliecTBa.
MeTaHoJa. XapaKTepUCTUKa ITHUX OnuceiBaTh XMMHUUYECKHE MTPOLIECCHI,
npouecco. O01IMe Hay4YHbIE IPUHIUINBL | JIEKalIUe B OCHOBE ITPOU3BOJCTBA
XUMHYECKOTO IPOU3BOICTBA. aMMMaKa U METaHOJIa, C TOMOIIbIO
Hemoncmpayuu. Mopaenb POJIHOTO SI3bIKA U SI3bIKA XUMUHU.
MPOMBINIJICHHON YCTAHOBKH MOTyUeHUsT | Y CTaHaBIUBATh aHAJIOTUU MEXIY IBYMSI
CepHOI KHCIOTH. MOeNh KOJIOHHBI IPOU3BOJICTBAMH.
CHUHTE3a aMMHaKa dopmynrpoBaTh 0011E HAYYHBIE

IPUHLIUAIIBI XMMUYECKOTO MTPOU3BO/ICTBA
32 XuMuyeckasi TpaMOTHOCTb Kak | MapKupoBKa ymakOBOYHBIX MaTepUaioB, | ApryMEeHTHpOBaTh HEOOXOJUMOCTh

KOMITOHEHT OOIIEH KyJIbTYpPhl

YCJIOBCKA

AIIEKTPOHUKH M OBITOBOM TEXHHUKH,

HKOJIOTUYHOI'0 TOBApa, MPOJAYKTOB

IIATAHMS, DTUKETOK I10 YXOIY 32 OJIEKION.

Lemoncmpayuu. BuneopparMeHThl U
CJIalbl O CTENEHU YKOJIOTHUECKON

YUCTOTHI TOBApa.

XMMHUYECKOU TPAMOTHOCTHU KaK
KOMITOHEHTa OOIIEeKYJIbTYPHOMN
KOMIIETEHTHOCTH YEJIOBEKA.
YMeTh nonydaTh HEOOXOAUMYIO
uH(OPMAITUIO C MAPKUPOBOK Ha

YIHaKOBKax pa3jIMYHbIX IMTPOMBIIIJIICHHBIX
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Jlabopamophvie onvimul. I3yuenue
MapKHUPOBOK PA3IMYHBIX BUIOB

IMPOMBINIJICHHBIX W ITPOJOBOJILCTBCHHBIX

TOBapoOB

" ITPOJOBOJILCTBCHHLIX TOBAPOB

33—34

IToBTOpeHue n 0000menue kypca. IloaBenenne uTOroB yueOHOro roaa

35

Pe3epBHoe Bpems
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PexomMeHIa1[UM 110 OCHAIIIEHHIO Y4eOHOT0 Mpoiecca

Y4eOHO-METOMMYECKUN KOMIUIEKT IJIs M3ydeHusl Kypca xumuu B 10—11
KjJaccax 0a3oBOTO  ypOBHS, CO3JaHHBIA  aBTOPCKHUM  KOJUIGKTHUBOM IO
pykoBoactBoM O. C. 'abpuensiHa, conepXuT, KpoMe y4eOHBIX MOcoOuid, yaeOHO-
METOJUYECKHE W JTUAAKTHYECKHE TIMOCOOWs, TeTpaad JJs  BBIMOJHCHHS
71a00paTOPHBIX U MPAKTUYECKUX padOT U JIp.
YMK «Xumus. 10 knacc. ba3oBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Cnaorkos. Xumus. 10 knacc. bazoBbiit
ypOBEHb. YueOHOe nmocoodue.
2. O. C. I'abpuenan u op. Xumus. 10 xmacc. ba3zoBeiii ypoBeHb. MeToauueckoe
nocooue.
3. O. C. I'abpuensn, C. A. Cnaokos. Xumus. 10 knacc. ba3oBsiit ypoBeHs. Pabouas
TETPaJIb.
4. O. C. I'abpuensn, U. B. Tpueybuax. Xumus. 10 xnacc. ba3oBbiii ypoBeHb.
[IpoBepoyHbI€ U KOHTPOJIbHBIE PAOOTHI.
5. DnektponHas hopma yaeOHOT0 OCOOusI.
YMK «Xumus. 11 kaacc. bazoBblii ypoBeHb»
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Craokos. Xumus. 11 xnacc. bazoBblii
ypOBEHb. YueOHOe nmocodue.
2. O. C. I'abpuensn u op. Xumus. 11 knacc. ba3zoBeiii ypoBeHs. MeToaudeckoe
nocooue.
3. O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 11 xnacc. ba3osslit ypoenb. Pabouas
TETPaIb.
4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 knacc. bazoBblii ypOBEHb.
[TpoBepouHbIe ¥ KOHTPOJIBHBIE PAOOTHI.
5. DnektpoHHas (popMa yueOHOro mocoous.

Hugpopmayuonnsie cpeocmea
Humepnem-pecypcol Ha pyccKom a3viKe

1. http://www.alhimik.ru [TpencraBieHsl cieaytone pyopuKku: COBEThl aOUTYPUEHTY,

YUUTEII0 XUMUHU, CIPABOYHUK (0YeHb OOJbIIasi MOoA00pKa TabIUIl U CIPAaBOYHBIX


http://www.alhimik.ru/
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MaTepualioB), Bec€nas XWUMHs, HOBOCTH, OJUMIIMAIbLI, KyHCTKamepa (Macca
MHTEPECHBIX UICTOPUUYECKUX CBEICHUN)

2. http://iwww.hij.ru/ XypHan «XuMHUS W KHU3HB» TIOHATHO W 3aHUMATEJIBHO

pacckaspiBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOJMT B HAyKe U B MHpPE, B
KOTOPOM MBI )KUBEM.

3.  http://chemistry-chemists.com/index.html ~ DeKTpOHHBIM >KypHan «XUMUKA H

xumus». B JKYpHAJIC MPEACTABIICHO MHOKCCTBO OIIBITOB IIO XMMHH, COIACPIKHUTCA
MHOI'O 3aHUMATEIbHOU HH(i)OpMa]_II/II/I, HOBBOHHI-OHIGﬁ YBJICYb YUYCHUKOB
BKCHepHMeHTaHBHOfI qaCTbIO IMPCAMCTA.

4. http://c-books.narod.ru JIutepatypa no XumMumu.

5. http://1september.ru/. XKXypuan «IlepBoe ceHTAOps» ISl yUUTeNe U He TOJbKO. B

HEM TPEJICTABIEHO OOJIBIIOE KOJWYECTBO pPaOOT YYEHUKOB, B TOM YHCIE U
UCCIIEN0BATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOJIBHBIM TOPTAT €O

CChUIKaMM Ha 00pa30BaTeNIbHBIC CANTHI MO0 XUMUHU.

7.  www.periodictable.ru  COOpHMK  cTateii O  XUMUYECKUX  JJIEMEHTax,

WJUTFOCTPUPOBAHHBIN SKCIEPUMEHTAMH.
Humepnem-pecypc na anziuiickom A3vike

http://webelementes.com. COIEpKUT UCTOPUIO OTKPBITUA U ONMHCAHHE CBOWMCTB BCEX

XUMHUYCCKHUX JJICMCHTOB. BYI[GT ITOJIC3€H AJIs1 06yqa}0mnxc;1 B A3BIKOBBIX IIKOJIAX U

KJIaccax.
Oovekmult yueOHbIX IKCKYpCUil
1.  Myseu:  MUHEpAJIOTHYECKHE,  KpaeBeI4YeCKue,  XYyJI0KECTBCHHBIC,
[TomuTexHUYECKU .

2. JIaGoparopuu: yueOHBIX 3aBEJICHUMN, arpoXUMIa00paTOPUH, SKOJIOTHUECKHE,
CaHAMMHUIPMHUOJIOTHIECKHE.

3. Anreku.

4. Tlpou3BOJICTBEHHbIE OOBEKTHL: XHMMHUYECKHE 3aBOJAbI, BOJOOYUCTHBIE

COOPYKCHUA U APYTHEC MCCTHBIC IIPOM3BOJICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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MarepuajibHO-TeXHHYECKOe o0ecreueHne KaOMHeTa XuMUM
HarypaJjibHble 00bEeKTBI

HarypanbHble 0OBEKTBI, UCIOIB3yeMble B /—9 Kiaccax Hpu OO0yUYCHHUH
XUMHUHU, BKIIIOYAIOT B C€0sl KOJJIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJ, METAIJIOB U
CIUIaBOB, OKCHJIOB, KHCJIOT, OCHOBAHWH, COJIE, B TOM YHUCIEC WU MHHEPAJIbHBIX
yIoOpeHHii, a TakkKe KOJJICKIIMM OpPraHMYeCKUX BEIIeCTB M MaTepualos,
npexycmotpeHHbix PI'OC («Hedts u mpoaykTsl €€ mepepaboTkm», «KaMeHHBbIi
YTOJb U MPOAYKTHl KOKCOXMMHYECKOTO MPOU3BOJICTBAY», «BomokHay,
«IInactmaccel» u T. A. O3HakoMJIeHHWE C O0Opa3llaMM HCXOJHBIX BEILECTB U
TOTOBBIX M3JICNIMA TO3BOJIICT MOJYUYUTh HArJSHBIE MPEACTaBICHUS 00 ATUX
MaTepHualiax, UX BHEIIHEM BHUJE, a TaKXK€ O HEKOTOPHIX (DU3UYECKUX CBOUCTBAX.
3HauyuTeNbHBIE Yy4E€OHO-TIO3HABATEIbHBIE BO3MOXKHOCTH HMEIOT  KOJUJIEKIIUH,
U3TOTOBJICHHBIE CaMUMM oOOydaromumucs. l[IpenMersl st TakuxX KOJUICKIIHMA
coOUparoTCst BO BpeMs SKCKYPCHUI U IPYTUX BHEYPOUHBIX 3aHSATUH.

Konnekuun HCHONB3YIOT TOJIBKO JUIsl O3HAKOMIIEHHSI OOYyYarolUXcsl ¢
BHEITHUM BHUJAOM M (DU3NYECKUMHM CBOMCTBAMU PpA3IMYHBIX BEHIECTB |
MarepuasioB. J[Jis TpoBeAEHUS XUMHUYECKHX OIMBITOB KOJUICKIMHM HCIOJIb30BaTh
HEJIb3S.

XuMHUYeCKUe peaKTUBbI M MATePHAJIbI

OOGpamieHue co MHOTUMH BEHIECTBAMU TpeOyeT CTPOTroro COOIOCHUS
MpaBUJI TEXHUKHA O€30MaCHOCTH, OCOOCHHO IPHU BBITOJIHEHUH OIBITOB CAMHUMH
oOyuaronumucs. Bce HeoOxoauMble Mepbl MPEJOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTAaX W MHCTPYKIUAX, a TaKXke B TOCOOMSIX IS
YUUTEIEH XUMUU.

Bce peaktuBbl W MaTepuanbl, HYXHbIE JUIsI TIPOBEACHUS JIEMOH-
CTPallMOHHOTO M YYEHHMYECKOTO  OKCIIEpUMEHTa,  TOCTaBISIOTCS B
oOmieo0pa3oBaTeibHble OpPraHM3allMM  [EHTPAaJM30BaHHO B BHUJAE 3apaHee
YKOMILIEKTOBAHHBIX Ha0OPOB. [Tpu HEO0OXOTMMOCTH puOOpETEHUS
JOTIOJTHUTENbHBIX ~ PEaKTUBOB W MaTepHalioB  cieayeT oOpamiarbcs B

CIICHUAIIM3UPOBAHHBIC MAra3nHbI.
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Xumu4yeckasi 1a00paTopHasi nocyaa, annaparbl 1 NPUOOpbI

XUMHUYECKasT MOCYNa MOAPA3ACISIETCS Ha JIBE TPYIIbL [JIs BBINOJHEHHS
OTBITOB OOYYAIOIIMMHUCS U I JEMOHCTPALIMOHHBIX OTIBITOB.

[Tpubopsl, anmapaTsl ¥ YCTAHOBKH, UCIIOJIb3YEMbIE HA YPOKaX XUMHUHU B 7—9
KJaccax, KIacCH(PUIMPYIOT HAa OCHOBE MPOTEKAOIIMX B HHUX (PU3MUYECKHX H
XUMHAYECKUX TMPOLECCOB C YYaCTUEM BEIIECTB, HAXOMAIIMXCS B  Pa3HbBIX
arperaTHbIX COCTOSIHUSX:

1) mpubops! i1 pabOThI C Ta3aMu — IOJyYCHHE, COOMpaHUe, OYHMCTKA, CYIIKA,
MOTJIONIEHUE Ta30B; PEAKUUUA MEXAY MOTOKAMU T'a30B; PEAKIHUH MEXKIy ra3aMH B
AIEKTPUUYECKOM pa3psiie; peakiiui MeX Ay ra3aMu IIPU NOBBIIICHHOM JIaBJICHUU;

2) ammapaThl ¥ TPUOOPHI ISl OMBITOB C YKUIKAMHU WU TBEPIBIMU BEHICCTBAMU —
NeperoHka, (QuIbTpoBaHUE, KPUCTAJUIM3AIMS;, TMPOBEIACHUE PEAKIUNA MEXITY
TBEPJIBIM BEIIECTBOM M JKUAKOCTBIO, KUJKOCTbIO U JKHIAKOCTBIO, TBEPIBIMU
BEILIECTBAMU.

3) naruuku PH, 3JIeKTPONPOBOIHOCTH, TEMIICPATYPHI U JIP.

Bue »aToil knaccudukaruu HaxoAuTcs ydeOHas amnmaparypa, Mpel-
Ha3HAYEHHAas IS U3yYCHUSI TEOPETUUECKUX BOMPOCOB XUMUU: ISl IEMOHCTPALIUU
AIEKTPONPOBOJAHOCTH PACTBOPOB U JBUKEHHUSI MOHOB B AJIEKTPUUYECKOM MOJIE, JJIS
M3YyUYCHHS CKOPOCTH XUMHUYECKOM peakluhd U XHUMHYECKOro paBHOBECHS,
AIEKTPOJIN3a, IEPETOHKU HEPTHU U T. 1.

BcnomorarenbHyto poJib  UTPalOT M3MEPUTENIbHBIE M HarpeBaTeIbHbIC
MPUOOPHI, PA3IMIHBIC TPUCTIOCOOJICHUS JIJIS1 BBITIOIHEHUS OTIBITOB.

Mopenu

OO0bekTaMu MOJCIUPOBAHUS B XHUMHUHU SBIISIOTCS aTOMBI, MOJIEKYJIbI,
KpUCTAJJIBI, 3aBOJICKME ammapaTrbl, a TaKXe XUMUYeckue Tporeccel. B
MPENoJaBaHUM XMUMUU HUCIOJIb3YIOT MOJEIH KPUCTAJUIMYECKUX PEMIETOK anMmasa,
rpadurta, cepsl, pochopa, oxcuna yraepona(lV), mona, xeneza, meau, Maraus,
MOJENN KPHUCTAJUIMYECKUX PEMETOK BAXKHEUIIMX MPEACTABUTENIEH KIIACCOB
OPTraHUYECKUX COCIUHECHUMN.

BI)IHYCKaIOTC}I Ha60p1>1 MOI[CJ'I@I\/'I aTOMOB JJIIs1 COCTaBJICHUA
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IapOCTEPKHEBBIX MOJEJIEN MOJIEKYJ, B MEPBYID OYEpPENb, OPraHUYECKHUX
COCIMHECHUM.
Y4eOHblIe 0coOusi HA eYATHOI OCHOBE

B mpouecce 00ydeHUST XHUMHUM HUCIOJB3YIOT CIEAYIONIME  TaOIHIIbI
MOCTOSIHHOTO ~ 3KCnoHupoBanus:  «llepuomnueckas cucrema  XUMHYECKHX
anementoB [I. 1. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAaHHUM U
coliel», «OJEKTPOXMMHYECKHI P HanpsDKEHU MeTauioB», «BaneHTHbIe
COCTOSIHMSL artoma yriepoaa», «lIpoCcTpaHCTBEHHOE M JJIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPraHUYECKUX COCAUHEHUIN» U JP.

JIns opraHu3aniy CaMOCTOSITENIbHOM paboThl OOydYaromuxcs Ha ypoKax
UCIIOJIB3YIOT pa3HOOOpa3HbIe NUAKTHUECKUE MaTepUalibl: TETPaaud Ha MeYaTHON
OCHOBE WJIH OTJEIbHbIE paboune JUCThl — HHCTPYKIHMU, KAPTOUKU C 3aJaHUSMU
pPa3HOM CTENEHU TPYAHOCTH I M3YUYEHHs] HOBOIO MaTepUalla, CAMOIPOBEPKU U
KOHTPOJISI 3HAHUMU.

JKPAHHO-3BYKOBbIE CPEJACTBA 00yYeHHUSI

K »sKkpaHHO-3BYKOBBIM CpeJCTBAaM OOYyYEHHUS OTHOCAT TakKue IMocoous,
KOTOpbIE MOTYT OBITb BOCHPHUHATHI C TOMOUIBIO 3pE€HHS M clyXa. OITO
KUHODUIBbMBI,  KHHO(PparMeHThl, AWAPUIbMBI,  JUAMO3UTHBBI  (CJaiabl),
eMHUYHbIE TpaHcmapantel s rpadonpoekropa. Cepuu TpaHCIAPAHTOB
MO3BOJISIIOT HMMUTHUPOBATh JIBMKEHUE IYTEM IOCIEIOBATEIBHOTO HAIOKECHUS
OJHOTO TPAHCIAPaHTA HAa APYTOM.

Texunueckue cpeacrsa ooydyenus (TCO)

BoAbImMHCTBO TEXHMUYECKHX CPEJCTB OOy4YeHUss HE pa3pabdaThIBaIOCh
CHEIUAaIbHO JJIS IIKOJIBI, a W3HAYAJIBHO CIYKWIO IJIs Tepeaadyd u oOpaboTKH
uH(pOpMAIMK: 3TO PA3IMYHOTO POJia MPOCKTOPHI, TEICBU30PbI, KOMIILIOTEPHI U T.
1. B y4eOHO-BOCTIMTATEIIBHOM MPOIIECCE KOMIBIOTEP MOXKET MCIOJIb30BAThCS IS
pelIeHus 3aa4 HayYHOM OpraHu3ally TPy1a YUYUTEII.

[Ipu HCHONB30BAHUM TEXHUYECKUX CPEACTB OOyUEHHUs CIEAYeT YUUTHIBATh
BPEMEHHbIE OTPaHUYCHHUs], HajaraeMble CaHUTApPHBIMU NpaBUJIAMH U HOPMaMH

(CanlluH). HenpeppiBHast poAOIHKUTEIBHOCTD JEMOHCTPALIMKM BUAEOMATEPUATIOB
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Ha TEJIIEBU3MOHHOM »JKpaHe W Ha OOJIBIIOM JKpaHe C HCIOJIb30BaHUEM
MYJIBTHMEINHHOTO TIPOCKTOpa HE JOJDKHA TMpeBhIMAaTh 25 MuH. Takoe xe
orpaHuueHue (He Oojee 25 MMH) pacnpocTpaHsSeTCsl Ha HENPEPhIBHOE
MCIIOJIh30BAaHNE HHTEPAKTHUBHOM JOCKU U Ha HEMPEPHIBHYIO pabOTy 00ydJarOIIMXCs
Ha NIEPCOHAIBLHOM KOMIBIOTEPE. YPOKOB C HCIOJIb30BAHUEM TAaKUX TEXHUYECKHUX
CpelncTB OOyYeHHUsI, KaK TEJIEBU30p, MYJIbTUMEAUNHBIN MPOEKTOP, UHTEPAKTUBHAS
J0CKa, JOKYMEHT-KaMepa, JOJKHO ObITh He OoJiee MIECTH B HEAETIO, 4 YPOKOB,
Korja o0yJaromuecst paboTaloT Ha MEPCOHATBLHOM KOMITbIOTEPE, — He 0oJiee TPEX
B HEJIEJIO.
ObOopynoBanne KaOMHETA XUMHUU

Kabuner  xumum  JODKeH ~ ObITh  OOOpyAOBaH  CHEUHUAIBHBIM
JEMOHCTPAlMOHHBIM  cTojioM. i oOecrniedeHust  Jydmied  BUIUMOCTH
JNEMOHCTPALMOHHBIN CTOJI PEKOMEHYETCSl yCTaHABIIMBATh HA MTOAUYM.

B kabuHerax XWMHHM YCTaHABJIMBAIOT JBYXMECTHBIC YYCHUUYECKHE
7a00paTOPHBIE CTOJIBI C TMOABOJKOW D3JIEKTPOIHEPTUU. YUYEHUYECKUE CTOJIbI
JOJKHBl UMETh TMOKPBITUE, YCTOMYMBOE K JIEUCTBUIO arpeCCHUBHBIX XUMHUYECKHUX
BEILIECTB, M 3alllUTHbIE OOPTUKKM MO Hapy>KHOMY Kparo. KaOuHeThl XumMuu
000pYyAYIOT BBITSIKHBIMU IIKadaMH, paclooKeHHBIMU Yy HAPYKHON CTEHBI BO3JIC
crona yuurtensd. [ns mpoBeneHHs 1a0OpPaTOPHBIX OMBITOB HMCHOJB3YIOT TOJBKO
MUHU-CIIUPTOBKH.

YuyeOHble TOCKU JOMKHBI OBITh WM3TOTOBJIEHBI M3 MAaTEPUAIOB, MMEIOUTUX
BBICOKYIO aJre€3Ui0 C MaTepualaMH, HUCHOJb3YEMbIMH JUISI MHChbMA, XOPOILIO
OYMIIATHCS BIAXKHOUN TYOKOH, OBITh N3HOCOCTOMKUMHU, UMETh TEMHO-3EJIEHBIN 1IBET
U aHTUOJMKOBOE TOKPBITHE. YUeOHBbIE JOCKH O00OpYAYIOT coduTamMu, KOTOPBIC
JOJDKHBI TPUKPETUIAThCST K creHe Ha 0,3 M BbIIE BEpPXHETO Kpas JTOCKA H
BBICTYNIaTh BepEn Ha pacctosHue 0,6 M.

TeneBu30psl yCTaHABIMBAIOT HA CHCIHMAIBHBIX TyMOax Ha BbicoTe 1,0—1,3
M ot mnomna. IIpu mnpocMoTpe Tenenepenay 3pUTEIbCKHE MeCTa JOJIKHBI
pacroJiaraThCsi Ha PaCCTOSIHUM HE MEHEee 2 M OT dKpaHa J10 TJ1a3 00yJarouuxcsl.

I[J'IH MAaKCUMAaJIbHOI'O HCIIOJBb30BAHUSI AHCBHOI'O CBETA WM PABHOMCPHOIO
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OCBEILEHUSI y4yeOHBIX IOMELICHUM HE cleAyeT pa3MellaTh Ha IO0J0KOHHHUKaX
IIMPOKOJIMCTHBIE PACTEHHUs, CHIKAIOIIUE YPOBEHb E€CTECTBEHHOI'O OCBELICHUS.
BeicoTta pacteHuil He noJpKHA MpeBblmaTblS cM (OT MOJOKOHHUMKA). Pactenus
1esecoo0pa3Ho pa3MeniaTh B MEPEHOCHBIX IIBETOYHHUIAX BBICOTOM 65—70 cMm oT
I10JIa WJIM MOJBECHBIX KAIINO B MPOCTEHKAX MEXy OKHAMHU.

JUis OTAeNKH Y4eOHBIX NOMEUIEHMHM HCHOJIb3YIOT MaTepHualbl M Kpackw,
CO3JAl0IIME MATOBYIO NOBEPXHOCTh. [[s1 CT€H y4eOHBIX MOMELIEHUH CIIEAyeT
UCIIOJIb30BaTh CBETJbIE TOHA YKENTOr0, OEXKEBOr0, pO30BOr0, 3€JIEHOT0, TOIYy00ro
IIBETOB; ISl IBEPEIl, OKOHHBIX paM — OEJIbIil 1IBET.

Kabuner xumum J0MKEH OBITh OCHAIEH XOJOJHBIM M TOPSYUM
BOJIOCHA0KEHUEM U KaHAM3alueH.

B xabuHeTe XuMHM 0053aTEIBHO H0KHA OBITh AlITEUKa, B KOTOPYIO BXOST:
. XKryT KpoBOOCTaHaBIMBAIOIINNA PE3UHOBBIN — 1 mIT.
. ITy3bIpb 1711 1bia — 1 WIT. (TUIOTEpMUYECKUH makeT — | mT.).
. BuHT crepunbHbIi, mupokuid 7 X 14 cM — 2 mT.
. BuHT crepunbHbIil 3 X 5 cM — 2 mIT.
. bunT HecTepuIbHBIN — 1 wIT.
. Candetku cTepuibHble — 2 YII.
. Bara crepunbnas — 1 ym.

. JIelikomacTeIpb mupuHO# 2 cM — 1 KaTymika, 5 cM — 1 kaTymika.

© 00 N oo o B~ wWw N

. bakTepulaHbIN TeMKOMIacThIPh pa3HbIX pazmepoB — 20 mrT.

10. CniupToBoii pacTBop noaa 5%-ueiii — 1 ¢akoH.

11. Boaublil pacTBOp aMMuaKka (HalIaTbIPHBIN CIIUPT) B aMityiax— | yII.
12. PacTBop mepokcuaa Bogopoaa 3%-upiit — 1 ym.

13. Ilepmanranat Kanusi KpucTaumdeckuii — 1 yr.

14. Ananerun 0,5 T B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 y.

16. Hoxxuaurer — 1 mir.
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Ilnanupyemsie pe3yabTaThl H3yUYeHHUS Y4eOHOT0 nNpeaMeTa « XuMHU» HA
YPOBHE CpeAHero 001ero o0pa3oBaHus

Buvinycknuk na 6azoeom yposne nayuumcs:
— NOHUMAmMb XUMHYECKYIO KapTHUHY MHpPa KAaK COCTABHYIO YacTh LEIOCTHOM
Hay4YHOM KapTHUHBI MUPA;
—  packpvigamv  POJIb XUMHM W  XHUMHUYECKOrO  MPOU3BOJACTBA  Kak
MIPOU3BOIUTEIILHON CHJIBI COBPEMEHHOT'O OOIIECTBA;
— ¢hopmynuposams 3HAUCHHE XUMHUH U €€ JOCTIKEHUN B MOBCETHEBHOW KU3HU
YEJIOBEKA,
— ycmauaeaueams B3AUMOCBSI3U MEXIAY XHMHUEW W APYTMMHU €CTECTBEHHBIMU
HayKaMu;
— ¢opmyauposams OCHOBHBIC TOJOXKEHUS TEOPUU XHUMHUYECKOTO CTPOCHHUS
OpraHnyecKkux coenuHeHnd A. M. byTiiepoBa U WIUTFOCTPUPOBATh UX IPUMEPAMU
U3 OPraHu4YeCKON U HEOPTaHUYECKON XUMHUH;
— ap2ymMeHmuposams YHUBEPCAIbHBIA XapaKTEep XMUMHUYECKUX MOHATUH, 3aKOHOB
Y TEOPUH I OPTAaHUYECKON M HEOPTAHUYECKON XUMUH;
— ¢hopmynuposamo Ilepunonnueckuii 3akon [I. 1. MenneneeBa u 3aKOHOMEPHOCTH
M3MEHEHHUI B CTPOEGHUM M CBOMCTBAX XMUMHUYECKHUX DJIEMEHTOB M OOpa30BaHHBIX
UMHU BeIIeCTB Ha OcCHOBe llepuogmdeckoil CHCTEMBI Kak TpaduyuecKkoro
oToOpaxeHus [leprnoanueckoro 3aKoHa;
— Xapakmepu3zo8ams S- U P-3JIEMEHTHI, a TAKXKE KEJIE30 MO UX IMOJOXKEHHUIO B
[Tepnoanueckont cucreme /. 1. Mennaeneena;
—  kaaccuuyuposams XUMUYECKHUE CBS3M U KPUCTAUIMYECKUE PEIIETKH,
OOBSACHATh MEXaHU3Mbl MX OO0pa3oBaHUS H JOKA3bIBaTh CAMHYIO TPHUPOIY
XUMHYECKUX CBSI3€M (KOBAJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJOPOIHON );
— 00BsCHAMb IPUIUHBI MHOTO0OpAa3us BEIIECTB, UCIIOIB3Ys SBJICHUS U30MEPUH,
TOMOJIOTHH, aJUIOTPOITHH;
— Kaaccuguyuposams XUMUIECKUE PEAKITNN B HEOPTAaHUIECKON U OPraHUIECKOM
XUMUU IO PA3IMYHBIM OCHOBAHUAM U YCMaHag ueams ceuprKy TUIIOB pPEaKIUi

0T o011ero yepe3 0cO0EHHOE K €TMHUIHOMY;
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—  Xapaxmepuzo8ams TUAPONH3 KaK CHEIU(PUIHBI OOMEHHBI TpoIecC |
PAcKpbleams €ro poilb B )KUBOU M HEXXUBOU TIPUPO/IE;

—  Xapakmepu3zo8amuv  DJEKTPOJIM3 KaK  CHCHU(PUUHBIA  OKUCIUTEIHHO-
BOCCTaHOBHUTENBHBIH MPOIIECC U OMPEACTATh €0 MPaKTUIECKOe 3HAYCHHE,

—  Xapaxmepuzo8amb KOPPO3HIO METAJIJIOB KaK OKHUCIIUTEIHHO-
BOCCTaHOBHUTENBHBIH MPOIIECC U npediaeams CTIOCOObI 3aIUTHI OT HEE;

— Kraccuguyuposams HEOPraHNUECKUE U OPTAHNYCCKUE BEIIECTBA;

— Xxapakmepu3zoeams OOIIME XUMHUYECKHE CBOMCTBA BaXHEHIIMX KIACCOB
HEOPTaHWYECKUX W OPraHWYECKUX COCAWHCHHH B IUTaHE OT oO0mero depes
0COOEHHOCTh K €AMHUYHOMY;

— UCNOb308aMb 3HAKOBYIO CHCTEMY XHMHYECKOTO SI3bIKa JJII OTOOpaKeHUS
cocTaBa (XUMUYECKHE (POPMYIIbI) U CBOUCTB (XMMUYECKHE YPaBHEHUS) BEIIECTB;
— UCNONb306amb TIPABWIIA U HOPMBI MEXIYHAPOJAHOW HOMEHKJIATYPhI JUIS
Ha3BaHUU BEMIECTB 10 popMysiaM U, HA0OOPOT, ISl COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (hOpPMYJI COCTMHEHUH TI0 X HA3BaHUSIM;

— 3Hamb TPUBUAIBHBIC HA3BaHUS BAXHEHUIIMX B OBITOBOM OTHOIICHHUH
HEOPTaHUYECKUX M OPTaHUYECKHUX BEIIECTB;

—  Xapaxmepu306amb CBOWCTBa, TOJNyuYeHHWE ¢ TPUMEHEHHE Ba)XHEHIINX
IpEICTaBUTENIC KJIAaCCOB OPraHMYECKUX COCIMHEHUN (aJKaHOB, AaJIKEHOB,
AIKWHOB, aJKaJdCHOB, apOMATHYECKUX YTIJICBOJAOPOJOB, CIHPTOB, (EHOJIOB,
aJbJICTUIOB, MPEACIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, CIOKHBIX d(PHUPOB
1 ’KUPOB, YTIEBOJIOB, AMUHOB, aMUHOKHUCIIOT);

—-  YCMAaHABIU8amsv  3aBUCUMOCTb  SKOHOMHKH  CTpPaHBl  OT  JOOBIUH,
TPAHCTIOPTUPOBKU U MEePePabOTKH YTIIEBOIOPOTHOTO ChIPhs (HE(PTH ¥ IPUPOTHOTO
rasa);

—  DOKCHEPUMEHTAJIbHO noomeepixcoams COCTaB W CBOMCTBA Ba)KHEUIIIMX
MIPEACTABUTENCH M3YYCHHBIX KJIACCOB HEOPTAaHWYECKUX U OPTaHUYECKHUX BEIIECTB
C COOJIFOICHHEM TMPaBWJI TEXHUKU O€30MaCHOCTH ISl pabOThl C XUMHUYECKUMH

BEIIECTBaMH U J1a00paTOPHBIM 000PYIOBAHUEM;
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— Xapaxmepuzoeamb CKOPOCTb XUMHUYECKOM pEaKkUUd U €€ 3aBUCUMOCTh OT
pa3INYHbIX (AKTOPOB;

— Xapakmepuzoeams XUMAYECKOE PABHOBECHE U €0 CMELICHUE B 3aBUCUMOCTH
OT Pa3IMYHBIX (PaKTOPOB;

— npouseooums pPacu€Thl M0 XUMUUYECKUM (POpMyJaM U ypaBHEHHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOLIEHUHN MEXy YYaCTHUKAMU XUMHUYECKUX PEaKLIAM;

— cobnrodams TPpaBUIIa HKOJIOTMYECKO 0€30MacHOCTH BO B3aUMOOTHOLICHHSX C
OKpyXXarolled cpenodl mnpu oOpallleHHMH ¢ XUMHYECKUMH BEILIECTBaMH,
MaTepUaJlaMH U ITPOLIECCAMH.

Boinycknuk nHa 0a3060M ypoeHe nOAYHUUM 603MONHCHOCHIb HAYYUMbCA:

— UCNOIb308aMb METOJIbl HAYYHOIO TO3HAHMS NPH BBINOJIHEHUU MPOEKTOB M
y4eOHO-UCCIIEI0BATENbCKUX 3a7a4 XUMUYECKON TEMaTUKU;

— NpPOcHO3UpPo6ams CTPOCHHE M CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX MU
OpraHUYeCKUX BEUIECTB HA OCHOBE aHAJIOTUH;

— NPOCHO3UPOBAMb TEYEHUE XUMUYECKHUX MPOLECCOB B 3aBUCUMOCTH OT yCIIOBUM
UX MPOTEKaHUs U MpeaJiaraTh CliocOObl yIpaBIeHUs 3TUMU MPOLIECCAMU;

— YCMaHaeIuéams B3aUMOCBSI3M XHUMHUHM C MpeaIMeTaMHd T'YMaHHUTapHOTO LHMKIIA
(s13BIKOM, TUTEPATYPOU, MUPOBOM XYI0KECTBEHHOUN KYJIbTYpPOH);

— packpvieams PoOJib  XMUMHYECKMX 3HAaHMM B OyAyled MNpakTHYECKOU
NEeSATENbHOCTH;

— packpuvléampb polib XUMUYECKUX 3HaHWM B (OPMUPOBAHUU HWHIUBUAYaTbHOU
00pa3oBaTeNbHON TPAEKTOPUU;

— NpOcHO3UpPO8ams CHOCOOHOCTh HEOPTaHMYECKUX W OPraHUYECKUX BEILECTB
MPOSIBIISATh OKUCIIUTENbHBIE W/WIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C Y4ETOM
CTENeHEH OKUCIIEHHS 3JIEMEHTOB, 00Pa3yIOIUX HX;

— apaymeHmuposams €IUHCTBO MHpA BELIECTB YCTAHOBJIEHUEM T'€HETHYECKOU
CBSA3U MEXy HEOPraHUYECKUMHU U OPraHUYECKMMH BEILIECTBAMU;

— @rademb XUMHYECKUM SI3BIKOM JUIsl OOOTAleHHs] CIIOBApHOIrO 3amaca Hu

Pa3BUTHS pey;
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— Xapakmepu306amsb CTAHOBICHHE HAYYHOW TEOPUU HA INPUMEpPE OTKPBITHS
[lepponuyueckoro 3akoHa M TEOPUM XHUMHYECKOTO CTPOEHHUS OpPraHUYEeCKUX
BEIECTB;

— KPUTHYECKH OMHOCUMbCA K TICEBIOHAYYHONM XMMHYECKOW HMH(pOpMAIHH,
MOJIy4aeMOM U3 pa3HbIX UICTOYHUKOB;

— nouumams TI00AJIbHBIE NPOOJIEMBI, CTOAILIUE TMEpPEe]  YEeIOBEYECTBOM
(3KO0JIOrMYECKHUE, IHEPTrETUUECKUE, CHIPBEBBIE), U npediazams IMyTH UX PELICHUs, B

TOM 4YHCJIC U C ITIOMOIIIBIO XMMHUH.



